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" 30 on, 3rd line from top, for "Diplograptus annectaus,'' read ".Didymograptus 

annectans'' 

REPORT G.U-. (IX.) 

Page 37 oo, 6th lir.efrom top, for "p. 52," read "p. 52 o.G." 
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SUM:MABY RJWORTS 

OF 'l'llfl 

OPERATIONS OF THE GEOLOGICAL CORPS 
TO :n;;·r UECK\IBlm, ]881, 

. \Xll 

TO :H;;T DEC'E~JBEH, 188:.?. 

HY 

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

.D!IHJ~TOR 0 1' Tl[FJ GBOLOGlC.11, A"ND X.\'l' UR.U , lrfSTORY SURVBY OF C:IX.IDA. 

1881 _ 

The mo ·t impot'tant event in connection with this branch of the Rernovu.I to 
Department dul'ing the year, has been Lhe removal from ~fontl'eal to Ottawa. 

OLtawa of the museum, and headquartol's of the Survey, in accordance 
wiLh the provisions of the AcL, 40 Viet., Cap. 9, Sec. 7. 

This work has necessarily occupied the greater pat·t of the time 
and aLtontion of the Directo r, and the museum staff, during the entire 
year. ~Iost of the specimens are now unpacked and arranged in the 
cases, and the now museum rooms have been open to visitors since the 
lst December. A very la rge amount of work, however, in numbol'
ing, labelling and cataloguing the specimens remains to be accomp
lished. 

The total cost of the removal up to 31st Deoombel', has been 
$10,012.57, without taking into account the salaries of those members 
of the corps, the most of whoso time during the year has been devoted 
to this work. To meet this expenditure a supplementary vote of 
$5,000 was granted, and the balance has boon defrayed out of the gen
eral appropriation for the 8urvoy. 

The total number arnl weight of packages forwarded from Mont
real between the months of November, 1880, and May, 1881, was 1,729 

1 
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boxes, 101 barrels, 162 miscellaneous packages-gross woighL, 282,585 
lbs. in 1,992 packages. Those oompl'isod minerals, rocks, fossi18, 
natural history specimens, books, office furniture and museum cases, 
&c. This work was conducted by Mos rs. Weston, \Villimott 
and White, assisted by UcssrR. Broadbent, CtuTy, Holmes, \Yard and 
WhiLc, jtrn. 

The services of ~fr. Broadbent have boon retained to assist in tlte 
work of unpacking and re-arranging Lho spooilllt3ns. 

A very large collection of the manufactures of t he Pacific Coast 
Indians, including implements of the chase, weapons, domestic utensiis 
clothing, ornaments, &c., has been placoi in the museum, and is now 
on view. ThiA interesting and valuable collection has been acquired 
by the Indian Brnnch of the Department, through the exertion of Dr. 
Powell , in BL"itish Columbia, at a cost of $1,232.54, and it wouid be 
very desirable to obtain an equally complete collection of the manu
factures of the tribes cast of the Rocky Mountains and around Iludson's 
Bay. Such collections will eventually constitute the only historical 
record of the habits, manners and customs of the early inhabitants of 
the Dominion, and should therefore be wcll rcprosented in the ational 
Museum. 

The time when it will be no longer possible to acccomplish this is 
at band, and suggests Lhe necessity of prompt acLion in the matter, un
less Canada is to be fol'ovor dependent upon the museums of the 
United States for information relating to the lifo history of her own 
aboriginal races. 

R~cent Natural During several years past considerable collections in recent natural 
History 
collections. history have b13en made by various members of the geological corps. 

These have been noticed in t he annual reports, but there being no space 
available for their exhibition, they have, to a largo extent, been placed 
in the custody of the McGill College and the Natural Ilistory Society 
of Montreal, with the understanding that if at any time required for 
the National Museum they would be transferred. In the Ottawa 
Museum one small room has now been sot apart for recent nat11ral 
history objects, and a section of the pal:.uontologioal room for the exhi
bition of a very fine collection of shells loaned to the museum. There 
are already specimens on hand, or that could be purchased at a small 
expense, more than enough to occupy a much larger space than is at 
present available, and consequently if the recent natural history branch 
of the survey is to be carried out, additional accommodation for work
rooms and exhibition space is now required. This could be effected at 

Extension of a comparatively small cost ($8,000) by extending the two museum gal
tbe Museum. 

leries at right angles to the present building, one side resting on the 
wall already built, and the other on column;i and arches ; no basement 
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01· groLrnd .floor would be required, and a very small ouLlay for founcl
aLions. Two large museum rooms with necessary work-room;; could 
in this way be provided, giving an internal space of 80 foet long and 
29 foet wido on oach floor, equal to 4,640 square feet. 

Tho fiold wol'k of the geological corps during the pasL season has Surveys. 

oxtendod from tho Rocky ~fountains to the Atlantic coast of Nova 
ScoLia. Tho working parLies have boon <listribnted as follows:-

North-West Territories. 
Basins of IIudson's Bay and Lako Supcl'ior. 
Quebec. 
New Brunswick. 
Nova Scotia, including Capo Breton Island. 

In the :North-Wost TotTitorios, Dr. G. M. Dawson, assisted by Mi·. ¥i,~:a~~f~:.t 
R. G. McConnell, examined a region extending from the 49th parallel 
to tho Bow Rivet" and from tho Rocky Mountains oastwal'cl to the 111 th 
mol'idian. Tho result of tho wOl'k is Hummarizod by D1" Dawson a" 
follows: -

"This l'Cgion has long bocn known Lo contain coal and lignite, 
and tho exploration bas boon conducted with Rpecial rofcronce to these. 
The chief economic rosulL of the survey has been to pL'ove the gl'eat 
extent and importance of the western coal fiol<lR. It has bcon found 
tha,t both coal and lignite oocm· at soyeral different horizons in the 
Cretacedus system, and many localities yield fuel of excellent quality. 

"Several facts of importance and interest, from a scientific point of 
view, have boen ascertained, and a large collection of fossils has boon 
secLu·od. Canoe sut-Yeys have been mado of the Row, Bolly and St. 
Mary Rivet's, and extended running, and odometer surveys in all 
parts of the area above cJ.cfined. Notes on the general eQonomic 
featnres of the country worn made during the summer, and m~eorolo
gical obset·vations recorded regularly. Those latter will be continued 
by Mr. McConnell, who remains at Calgary during the winter, n.nd 
will thus be in a position Lo secut·c important collections of plan is, birds 
and other animals in the early spring before be can resume field opera
tions. It is prnposcd to devote another season to work in the same 
region before the detailed report and map are prepared." 

Dr. Daw::>on loft Montreal for the season's work on the lOth May, 
and returned on tho 15th November. Cost of exploration, $3,560.00. 

A consiclorable amount, $1, 131.00 of this expenditure, was incurred 
in the purchase of horses, waggons and other equipments which arc 
now avai lable for farther wol'k in the Rpring. 

Di'. Bell was requested to continue his exploration in the Lake Basin of Hud-

s . . th t . b . . 11 . d' cl ] . h b son's Bay and upcnor regwn, a port10n crng spccrn y rn teatc w nc a;; Lake Superior. 
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hitherto boon but little, or not at all examined, lying cast and souLh
east of Michipicoten, and in which Lhero is reason to anticipate the 
discovery of valuable mineral dopmiits, which the construction of Lho 
Canadian Pacific Raihrny mighL render of immediate economic 
value. 

With this object in view, Michipicoten was selected by Dr. Boll as 
the starting point. Dr. Boll left M:ontroal on the 18th Juno, and Sault 
St. Marie on the 14th July for· Michipicoten, arriving there on the 15th 
July. 

The Michipicoten River was ascended to the height of land, and a 
number of rivers and lakes lying between !attitudes 48° and 49°50' 
north, and longiLudes 82°30' and 85° west, chiefly at the sources of the 
Moose and Albany Rivers, were ~ml'voyod and explored, occupying till 
the 13th September, when the party retmned to the mouth of the 
Michipicoten River and procoodod by steamer to Sault SLe. Mario, 
arriving there on the 14th SepLombor. 

On the 16Lh September, Dr. Bell sent his assistant with equipment 
and canoes to Prince ArLhur'8 Landing, instrncLing him to engage 
men and "pl'occed inland immediately," Dr. Bell returning to Colling
wood to obtain pl'ovisions, &c. Subsequently Dr. Bell reports that, 
"besides examining the line of the railway from Fort William to 
Selkirk, a careful exploration was made of the Wabigoon and part of 
the Eagle Rivers, of Lake Wabigoon, and the chain of lakes leading 
from it to Eagle and Vermilion Lakes, the chain of lakes thence by 
way of Bell Lake to Whitetish Bay, including the shores of this bay ; 
Shoal Lake, and of those portions of Lake of the Woods not previous
ly examined. A good collection of the rocks of the Lake of the Woods 
region was scoured." 

The above work occupied from the 19th September to the first 
week in November, and Winnipeg was reached on the 7th of Novem
ber. Dr. Bell remained in Manitoba till the 28th November, occupied 
"in collecting information as to building stones, lime, brick-clays, 
sand, 'mineral soap,' salt, the water supply, &c." 

A detailed report will be prepared as usual for publication in the 
annual Report of the Survey. 

The cost of this exploration was $2,~34.18, and occupied from the 
18th June to the 3rd December. 

It having been considered desirable that Mr. Cochrane should re
main in the country during the winter, arrangements for his doing so 
were made towards the close of the season 1880; and the Hudson's 
Bay Company kindly provided him with comfortable winter quarters 
at their post on Reindeer Lake. The greater part of the winter was 
spent in preparing maps of hi s previous season's explorations, as well 
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aoi collecting and arranging such other information relating to that 
region, a1> was possible. 

Owing to the ice on Reindeer Lake being unusually late in breaking 
up, much time was lost in the spring, and it was not till the 12th July 
the explorations were begun. After many careful inquiries from the 
Indians, and much information obtained from officers of the II. B. 
Co., it was decided to explore that portion of the country between Dt1 
Brochet Post on Reindeer Lake, and Fort Chipewyan, on Lake Atha
basca, and to return from there to Winnipeg via the Athaba, ea and 
Churchill Rivers, and i.hc 11umerous lakes through which these rivers 
pass, to Frog Portage, and thence to Lake Winnipeg by Cumbel"land 
House ou the Lower Saskatchewan. 

Considerable difficulty was experienced in securing the sc1·vices of 
interpreters, guides and men for the river::i anJ lakes on the proposed 
route, as it is now seldom or never used. 

The distance between the two extreme points, by the route fol
lowed, was found to be 625 miles, of which a continuous track survey 
was made. 

On this route the somewhat remarkable feature of a lake forming 
a watershed is presented in the large lake known by the Indians as 
Hatchet Lake, but which is marked on all maps as Wollaston Lake. 
This lake discharges by two outlets of nearly equal volume, the one on 
the east side being an affiucnt of Ht1dson 's Bay, and the other on the 
west side, of the Mackenzie River, passing through Athabasca Lake. 

A track-survey of about 800 miles was made between Fort Chip
ewyan and Cumberland House, by Ile a la Crosse and .Frog Portage. 
The detailed repol't of this exploration, extending over two seasons, 
will be prepared for publication in the annual Survey Report. 

Mr. Cochrane returned to Winnipeg on the 20th November, anp. 
leaving there on the 28th, reached Ottawa on the 3rd December. The 
cost of this exploration has been $1,226.94 for two seasons. 

Mr. Arthur Webster has continued the work of exploration and Quebec. 

sm·vey on the south side of the St. Lawrence, in the region bordering 
the states of Vermont, New IJampshire and Maine, with a view to con-
nect i.be wol'k of the geologists in these States, and the limits of the 
several formations as defined by them, with our own. He has also paid 
considernble atten Lion to the question of the probable extent and location 
of the auriferous deposits in this region. The cotrntry is for the most 
part densely wooded and sparsely settled, and in consequence, close and 
accurate geological examination is a very tedious and difficult under
taking. Mr. Webster's work extended from the 5th l\fay to the 6th 
November, and cost $1,051.87. 

l\f1·. H. G. Vennor resigned his connection with the Survey on 
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30(,h April, 1881. During the seasons of 1877-1880, inclusiYo, .Mr. 
Ven nor was surveying and exploring in the Ottawa and Grenville 
phosphate region and in the counties of Argonteuil, Montcalm, Joliot(,o 
and Ber(,bier . . of the work: of these font· seasons, no detailed report or 
map has yet been furnished to the Director. It has, however, been 
promised, and the map, showing the result of Lhosc four seasons' work, 
should be especially valuable. 

Mr. Vennor's last report, embracing the work of 1875 and 1876, 
wa8 published in lho annual Report, of (,he Survey for 18'l6-77. 

In Now Brunswick, oxplornLions and surveys have boon carried on 
during the year by Mr. Ells, over a largo extent of country in the oai;t
em arnl northern portion of the province, and have ahw ox(,ondod to 
the southern shores of the peninsula of Ga8pc, whe1·0 surveys wern 
made of the coasi from M:ctapc<lia to Little Pabo8, and of Lho rivers 
Cascapodia, Nouvelle, Bonaventure, Scaumon::w, and Li We Cascapodia, 
to a distaneo of about twenty miles from the sea. 

ln the coun(,ios of Northumberland, Kent, \Vestmorolancl and 
Albor(,, geological examinations and topogmphical surveys wore made 
to locate (,be ouLcrops of the coal i;oams in those counties, and to as
cortAin their probable economic ya]uo, and at the same time to con
nect the surveys in Now Brunswick wit,h those already made in Cum. 
berland county, Nova Sco(,ia. The wol'k in the field occupied from the 
25(,h April to the 12(,h November. Cost, $1,068.92. 

In York couniy, on the nor(,h-omiL side of the River St. John, and 
ox:Lending into Carleton county, an area of abou(, 7,000 square miles, 
was surveyed and examined by Mr. Wallace Broad. This work will 
afford the necessal'y data for i,110 completion of the fourth quarte.r
sheet of the geological and topographical Hurvey of southern Now 
~runswick. Ml'. Broad spent two weeks in the Crown Land office, 
Fl'odoricton, making tracings of such plans as were connected with his 
work, or would afford additional information for the construction of 
the map. The field work commenced on the 25th April and termin
ated on the 12th ovember. Cost, $626.44. 

Mr. Hugh "B'letcher pas continued the work in Cape Breton, and 
reports as follows :-

"Early in t1:e season a few clays were spent in defining the limits 
of the Carboniferous and .older formations in the ncighborhood of 
Whycocomagh and the head of Lake Ainslie. Attention was then 
directed to the reported coal oil regions around this lake. No oil has 
yet been struck, and the money spent seems to have been thrown away. 
It is supposed that operations were commenced because of the finding 
of drops of petroleum which oozed from the dark, bituminous sand
stone and shale on the lake shore. 
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The explorations were first carried on at the west side of the 
lake, where several stationary engines and derricks now lie idle and 
rusting; then bore. boles wore made on the east side, and ah10 at 
McRae's bridge near Baddeck. 

The sensational reports which have appeared in the Cape Breton 
and Boston newspapers, of the wonderful flow of petroleum from the 
wells, were altogether without foundation . 

The very interesting region of the Mabou, Chimney Corner, and 
Broad Cove coal mines was next examined, together with the country 
undedaid by the Lower Carbonifcrnns, gypsum, and limestone strata, 
the gneis ·e. and folsites of Cape Mabou, and the traps and diori tes of the 
Bl'oad Cove Intervale (Strathlorne) which appear to be the same as those 
of south-west Margaree and Cheticamp, and to belong to the base 
of the Carbonifor ::rns system. The coal measures occupy small basins 
on the sea coast. In many places the seams of coal are in juxtaposition 
with large bods of gypsum, and all the measmes hold crystals and. veins 
of selenite. .Fossilifeeous black shalos abound near Mabon and Broad 
Cove. A little coal bas been extracted at Mabou. A great deal of 
money has been spent in developing the mines at Chimney Corner 
and Broad Cove. 

The latter is by far the most important field, but the absence of 
suitable barbors retards the progress of coal mining on the northern 
shores of Cape B1·eton. An expensive wharf was built aL Chimney 
Corner, and a breakwater at the mouth of Broad Cove River, but both 
arc now out of repair. J t i~ propo:;ed to remove the bar at the mouth 
of Isaac Pond, and surveys have been made for this purpose. The 
water inside is deep, and a brnakwater hero would, it is thought, be less 
liable to be destroyed. The distance Lo Broad Co\e mine is only 
a mile and a-half. 

It hn,, been noceRsary Lo make surveys ot all 1.he roads, bl'ooks. and 
lakes in the countq, the only existing map being the admiralty chart 
of the coast on a scale of four miles and three-quarters to one inch. 
There are not even Crown land maps of the Hettlements in northern 
Cape Bt·eton, and outside these i:; a terraincognita, but in which valuable 
veins of gold n,nd silver have a reported existence. 

This gren,t unknown land may be said to be north of a line drawn 
from Margaree Harbor to the North River of St. Ann's, but within it, 
on the coast, are the thriving settlements of Cheticamp, Pleasant Bay, 
Bay St. Lawrence, Aspey Bay, Mills' Harbor, and Ingonish. Much of 
the interior is occupied by large bal'l'ens, over which roam herds of 
cariboo. On a small barren not fat· from Big Intervale Margaree, about 
150 cariboo were counted one day towads the end of October. Moose, 
at one time n,lso munel'Ous, are now scal'ce. Along the shores of this 
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nol'Lhcrn region, and l'unning into the bays and glens, i:; a narrow 
Carboniferous bell, through which the older gneissic and felsitic rocks 
of the interiol' come bluffly to the shore in capes and headlands. 

The settlements are all on the Carbonifci·ous belt. Inland there 
are Pre-Cambrian rock., simil iar to those described in the previous 
l'cports, as forming hills around Bras cl'Or Lakes and elsewhere in 
Cape BrcLon. To thc:;c belong the Middle RiYc1· gold bearing rocks, 
from which probably the gold was derived, mentioned by Mr. Camp
bell as being found in the Chcticamp and other neigh boring rivers. 

Galena occurs in many places in the Carboniferous limestone, and 
at South--Wcst .i\fargarcc and Plca:;ant Bay it has been worked. Copper 
pyrites is found among the traps of Chcticamp, and in a dioritc at Cape 
Houge. Also in the rocks of St. Ann's Bay and the North Rivc1· where 
a small vein has been worked which holdi; galena, zinc blonde and cop
per ore. The copper mine at Coxhcaih has been tiold to a United 
Staie:; Company, and now yi0lds a large quantity of promising ore. 

In October and November, some time wa:; spent in a i·c-cxamina
tion of the co unti·y around the head of Loch Lomond, where the Ilon. 
E. T. J\losclcy, Esq., of Sidney, is now actiYcly working some very im
portant deposits of manganese ore. A large quantity has already been 
raised, and this mine promises to be of great value, some of the orn 
being valued at $100 pcl' ton. 

The north_cm part of Cape Breton Island is dcsel'ving a more care
ful exploration than it h::u; as yet r eceived. The difficulties of such an 
cxplol'ation have been much exaggerated. There arc very few of the 
l'ivers and brooks that could 11ot be ascended by wading during the low 
{vatel' of summel'. In the lower part of their courses they cut deeply 
into the l'Ocks, but the necessity of first surveying them to map the 
country, left but Ji ttle time for n, careful examination of the geology. It 
was found impossible to finish the survey last summer, owing pal'tly to 
the wet season, and an early fall of snow, 5th October, which, although 
it disappeared from the lowlands, Jay on the hills, and made the water of 
the large streams too cold to wade in. A few brooks remain to be tra
versed in Victoria county, between Ingonish and St. Ann's, and the 
Haddock River bas yet to be surveyed." 

0n the 5th November, Mr. W. Fletcher, B.A., assistant attached 
to the party was unfortunately drowned when Cl'ossing the North Rast 
Margaree River. 

Last spring an arrangement was made with the Hon. S. II. Holmes, 
Attorney-General and Premier of Nova Scotia, by which the Provincial 
Govcmment consented to share in equal proportion with the Geological 
Survey, the cost of a thorough topographical survey of the Nova Scotia 
gold fields. In accordance with this arra11gement, the survey was corn-
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menccd in Juue last, under the superintendence of Mr. ·William Boll 
Dawi!on. 

The district covered by the season's work extends eastward from 
Jialifax Harbor to Lake Porter. It comprises an area of about two 
hundred square miles, and includes the Lawrencetown, Montagu and 
WaYctfoy gold fields with the intervening country. The survey is an in
strnmental one, made chiefly with theodolite and micrometer telescope, 
and embraces all the topographical details of importance, as well as the 
])Osition of all " leads," shafts and workings. The information obtained 
is sufficient ~o enable large scale plans of these gold fields to be pre
pared, in ad<lilion to the general geological and topographical map to 
be published, on such scale as may be considered dcsil'able. There is 
at i)resent no map on which the po ition of leads can be marked 01· 
their probable cout·tie ascertained with any approximation to accuracy, 
and it is, therefore, thought that the l:lllrvey, if carried out, will prove 
of much Yalue to the gold mining interests of Jova Scotia, as it will 
afford a basis for mining operations not previously obtainable. 

The cost of the su1Tey to 311:lt December has boon $1,500. 

The liberal and enlightened action of the Nova Scotia Govern
ment in co-operating with the Dominion Geological Survey on the 
terms above stated, may be recommended for the favorablc considera
tion of the other Provincial Governments who desire to expedite the 
geological survey of their respective tcrrit.ot·ies, and thus more speedily 
acquire an accurate knowledge of the extent and value of their 
mineral resources, and the aid which accurate maps would afford in the 
developmeut of them. 

Up to the l::;i of :M:ay most of the time of the Palroontologist and P1tlroontology 

d W b . d' h a nd Natural of Messrs. Foor and eston has eon spent rn atten mg to t o pack- Jlistory. 

i ng, not only of the extensive collections of fossils in the museum and 
store rooms, but also of office furniture and effects for removal to 
Ottawa. Before leaving Montreal the remarkable series of fossil fishes, 
collected by Mr. A. II. Foord, in 1880, from the Devonian rocks of 
Escuminac Bay, P.Q., was carefully studied, and a preliminary doscl'ip-
tion of each of the species published in the Canadian llaturalist and 
Geologist. A more condensed description of the same s1)ecimcns has 
also been published in the Juno number of the American Journal of 
Science, and has been reprinted \erbatim in the August number of the 
.Annals and Magazine of Natural History, London, (England). Fuller 
diagnoses of Lhe species proposed in t.hcse papers, accompanied with 
illustrations, are in preparation for a forthcoming report. Since the 
removal to Ottawa most of the fossils intended for exhibition in the> 
cases, have been selected, classified ,and re-arranged in the new museum. 
Th e nornenclatn1·c of each :of !he species exhibited RO for, has been 
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vet·ified and revised. Those fossils which have been collected recently, 
and which require to be reported upon, have been unpacked and ar
ranged in cabinets in the palroontologist's room. The fossils from tbe 
Cambro-Silurian deposits of the valley of the Red River, Manitoba, 
collected by Dr. R. Bell in 1880, have been critically examined and 
identified and a list of the species i1; published as an appendix to Dr. 
Bell's report. Report of Progress 1879-80, pp. 57-58 c. 

During the past summer a new locality of fossil fishes has been 
discovered by Mr. R, vV. Ells in Devonian limestone and breccia at 
Campbellton, N.B. These deposits have since been systematically ex
plored hy M:r. Foord. A provisional description of the fauna, as ex
emplified by the collection made from them by Mr. Foord, which con
sists of more. than 200 specimens, has been published in the Canadian 
Naturalist and Geologist in advance of the publication, with illustra
tions, in the sm·vcy reports. 

Mr. Foord has also made large collections of fos. il fishes and 
plants from Escuminac Bay, P.Q.; of shells and corals from the Silurian 
rocks of the Nouvelle River, P.Q., and Cape Bon Ami, N.B.; offish 
remains from the Mabon coal mines, Cape Breton, and of fish spines 
from the Gaspc sandstones of Gaspe Bay. 

A small but interesting series of reptilian and fish remains from 
the tcl'tiary deposits west of Manitoba has recently been received from 
Professor John Macoun; and some rare fossils from the Trenton and 
U tica formation of the immediate ncighborhood of Ottawa, which were 
not pl'eviously represented in the collection, have been presented to 
the museum by Messrs. W. R. Billing1;, F. R. frttcnford, H. M. Ami 
and J. W. II. Watts. 

The number of specimens of fossils added to the collection during 
the past year is between 1,100 and 1,200, and of these about one-half 
have either been identified, OL' otherwise rcpol'Lcd upon, and the rest 
have been subjected to a pL'climinary examination and partial study. 

Consequent upon i.hc removal of the Survey to Ottawa, and pend
ing the fitting up of the new laboraioey, the work in this branch was 
necessarily for a time suspended, and unfol'tunalely after the fitting up 
had been completed, towards the end of August, the progress of the 
work has been very seriously retarded and interrupted, o'ving to the 
difficulty experienced in obtaining the requisite, steady, and sufficient 
supply of gas, and it is feared that this will continue unless the labor
atory is supplied by a special pipe direct from the city gas works, in
volving a considerable expenditure. 

A few analysis of technical importance have, however, been carried 
out, and several examinationil of interesting minerals have been made. 
Much time bas also been occupied in giving information, either per-
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sonally OL' by letiol', about minel'als brought or sent for identifica_ 
tion. 

Owing to the packing up and removal of the library, and the ill- The Library. 

no::;s and retirement of the Librarian, no exact record of the number of 
publications distl'ibutcd, or of volumes received, is available. Amongst 
those, however, may be mentioned an almost complete set of the Pro-
ceedings of the Royal Geographical Society; a lal'ge numbo t· of the 
publications, maps and reports of the Geological Survey of the United 
Kingdom; and 11 volumes, 4to, of the Philosophical Transactions of 
the Royal Society of London. Many othol' valuable publications have 
been received in exchange fot· the ropol'ts of tbo Suvoy, the distribution 
of which has been not less than in former years. 

In Septembol', Mr. A. B. Pony, Gradualo of Kingston Military 
Collogo, was temporarily appointed for three months as Acting Libra
rian, and during t hat time he al'rangcd, labelled and numbered nearly 
all the books in the library, and made very considerable progress in 
the preparation of the catalogue. 

The removal to Ottawa has nccossilaiod the purchase of the books 
which, though the property of the late Sir W. E. Logan, have always 
formed part of the Survey library. Most of those arc curl'en t publica
t ions, the oal'liol' volumes of which were subscribed for by Sir W. E. 
Logan, while of late years the subscl'iptions have been paid from the 
Survey funds, thus making one portion of the series the property of 
the Srtrvey, and the oLhcl' the propcL"ty of the Logan estate. U ncler 
those cit·cnmstances, and considcl'ing the difficulty of replacing these 
volumes, it has boon deemed advisable to pul'chase t hem from the ad
mi nistl'ator of the estate . 

The total number of volumes thus purchaso_d is 715, and 41 maps 
in portfolios. · 

The slll'veying, mathematical, and optical instruments in use by 
the Sul'vey, but the pL'operty of the Logan est.ate, have also been pur
chased. The total amount to be paid for these properties being-books, 
$1,500; instruments, $3,000. The valuation placed on them is very 
con idorably less than was paid fo t· them by Sir W. E. Logan. And as 
they were pUl'chasod for, and have always been used in the public ser
vice, the compensation to the estate was deemed a fair and equitable 
adjustment of the matter. 

Owing to the wol'k sLill in pL'ogross, the museum has not yet boon Visitors. 

announced as open to the public. It has, however, been visited by 2!)6 
per2ons dul'ing the month of December, a larger number than at any 
previous simi liat· period of its history, and a gratifying assurance that, 
when arranged and fo t·mally opened, it will be a popular insLitution. 

The foregoing summary of the operations of the Geological Corps 
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was ::mbmiLicd for the information of the Govcl"!lmcnt on the 31st 
January 1882. In the present volume <.letailed reports are g iven of 
some of the investigations named, also furthel' information-Notes and 
Rcpol'ts-relating to the work up to 31st December 1883, as summarize<.l 
in the following report presented in January last for t he informa
tion of the Government. It will thus be seen that this volume contains 
reports of portions of the work of the three seasons, 1880-81-82. 

1882. 

During the past year the explol'ations, su!'veys, and .scientific in
vestigations made by the staff of the Geological and Natural Ilistory 
Suryey branch of the Department of the Interior have, as in former 
years, included portions of nearly all the Provinces and Tenitorie8 of 
the Dominion, from British Columbia to Nova Scotia. Interesting and 
valuable additions have been made to our knowledge of the geography, 
geology, and natural bistol'y of the districts explored ; and the general 
work of the survey in the field, having in view the constl'llction of 
complete mineralogical and geological maps of the Dominion, bas made 
satisfactory progt·ess. The detail will be given in the usual Annual 
Report of the survey, which will be prepared when the collections and 
observations have been st.udied and arranged, and the measurements 
plotted, which, with the ordinary duties connected with the museum, 
will fully occupy the time and attention of the staff during the winter. 
In the meantime the investigations above alluded to may be briefly 
summal'ized as follows :-

In Bt·itish Columbia, Mt'. Amos Bowman, who ably assisted Dr. G. 
M. Dawson in the we tern part of that province in 1876, has been en
gaged during the summel' in working out details of the topogL'aphy and. 
geology of the southern interior east of the Fraser River. On the map 
of this region, published in connection with the report of progress fot· 
1877-78, the main points of its geological structure were shewn for the 
first iime, and the geography of the region laid down more completely 
than had before been possible. This map, however, left mltch to be 
desired, as this district, on account of its accessibility and comparative 
free<.lom from deoi;c forest, is peculiarly suited to become a typical one, 
geologically, for the Province. It is, besides, that to be traversed by 
the Canadian Pacific Railway, and is known to contain coal and other 
economic minerals. The investigations of l\Ir. Bowman during the past 
season have added much to our knowledge of it; and the future prosecu-
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tion of them will probably render desirable the preparation of a second 
edition of the maps at an early date. The expenditure on this explora
tion has been $ l,800. 00. 

In the Report of last year it was stated that Mr. McConnell would North-West 
· t C ] d · th · t t b · · · 'l'crrilorics and rema1 n a a gary urmg c wm er, o e m a pos1L10n to resume as Manitoba,. 

early as possible in the spring the surveys and explorations which were 
commenced in 1881, by Dr. G. M, Dawson, of the important coal field,; 
of the orth-West, situate in the Bow and Belly River distri cts, of 
which a p1·eliminary report was prnpa rcd by Dr. Daw.·on and published 
in May, 1882. 

During the past summer the examination of ihc country extending 
from the base of the Rocky Mountains eastward to the 1 llth meridian 
and from th e international boun<lary north ward to the 5 lst parnllel, 
ha8 been completed by Mr. McConnell. 

After finishing the ·work on the plains, the remainde1· of the season, 
from the lst August, was spent in the foot-hills and outer ranges of the 
monntains, where Lho lino of junction of the newer coal-bearing rocks 
of the plains with the older rocks of the mountains was examined and 
defined. The principal topographical fcattnes of the fool-hills and outel' 
ranges were sketched in as carefully a8 time permitted, the measurements 
being made either by o<lometer, pacing, or by rough triangulation. 
The disturbed fo1·mations adjacent to the mountains were also t raced 
out and examined, and two bal'ometric section. were made across the 
Porcupine llills, north-west of Fort l\foI1eod. Scabby Butte was also 
r e-visited, and a large and interesting collection was made there of 
reptilian bones, probably of DinosalU's, some of which arc now exhibit
ed in tbe museum. It is hoped that further research may lead to t he 
discovery of enough of these bones to reconstruct the entire skeleton of 
one of those gigantic extinct reptiles, compared to which the mam
moth would be a dwarf. 

The most important coal seam in the region examined and dei:i. 
cribed in the pl'eliminary notes by Dr. G. M:. Dawson, above r eferred to, 
occurs near the base of the Pie1Te shale formation. This seam has now 
been traced, varying in thickness from 011(1 and a half to five feet, from 
the international botmdary to the Red Deer River-a distance of 175 
miles. Several other seams were examin ed on the Red Deer River. 
The thickest, showing six feet of coal, occurs not far above the summit 
of the Pierre shales, and is probably on the same horizo_n as the seam 
at the Blackfoot Crossing and at the Scabby Butte. A sketch survey 
was made of the Red Deer River, for about 100 miles, from the mouth 
of Ro:ie-bud Creek down to Hunter's Hill; and, on the r eturn eastward 
at the close of the season, all the formatiomi cut by the Sonth Sas
.Ii atchewan Rivet· from the mouth of Bow River to SwifL Current Creek 
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wore examined, the most important feature hero being the occu.!'l'onco 
of a thick coal scam exposed at intervals from Medicine Ilat up the 
river for forty miles. This scam is supposed to be at a lower horizon 
than any of those observed fnl'ther west, and may underlie them 
throughout the region examined. In any case, the evidence of the 
past season's wol'k tends still forthol' to confirm the opinion that the 
coal fields of the N orth-wost may be rogal'ded as practically inexhaust
ible. The measurements made by ~fr. McConnell during the i;oason 
were:-

1,000 miles by odometer, 
275 miles by pacing, 
450 miles by river (estimated.) 

Total.. ......... 1,725 miles. 

The season's opemtions extended from lst J\fay to 3rd November, 
the latter being the date of Mr. McConnell's return to Ottawa. Cost
$1,599.64. The equipment, consisting of one waggon, seven horses, 
throe saddles, harnm:;s, tents, two carts, canvas canoe, buckboal'd, &c., 
were left in charge of J\fr. James Scott, Fort McLeod, and will, for the 
most part, be available fol' anothol' season's work. 

Dr. Bell was requested to proceed to the Athabasca- Iackenzie 
region, and to there examine and r;urvey that portion of the Athabasca 
River hitherto unsurveyed between the confluence of Lake La Biche 
River and the Clear Water River; and further to examine as much as 
possible of the great, wholly unexplored, region south of Athabasca 
Lake, and lying between the Athabasca River and the 108th degree of 
longitude. 

The first part of the progeamme was succos folly carried out, and 
some interesting details were obtained in relation to the lignite coal
bearing strata of the upper part, and the petroleum and salt deposits 
of the lower part, of the Athabasca Rivel', all tending to confirm the 
opinion of proviou explorers as to the great prospective importance of 
this region in connection with these valuable mineral deposits. 

A track survey was made of Lake La Biche, and thence of the 
La Biche River and of the Athabasca, from the confluence of the latter 
to its mouth in Athabasca Lake, a distance of about 270 miles in a 
straight line. 

Of the investigation indicated in the second part of the instruc_ 
t ions, namely, that of the region south of Athabasca Lake, Dr. Boll 
states : "That, after consul ting the officers of the II. B. Co. and othe1·s 
at Port Chipewyan, I found that there was no route known acl'OSs thiR 
region ; and, even if a route had been found, it would have been impos-
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sible to explore it, owing to the impossibility of obtaining supplies 
aml reliable Indians." Dl'. Bell therefore returned on .the old route, by 
M othy Portage, Ile a, la Cl'osse, and Green Lakes, to Carleton. At 
Ile a la Crosse a copy of a sketch map was obtained from M1·. ·waiter 
Prancklyn, wh ich ho had made of his route from the Chul'chill River 
to Cr('e Lake, RiLuato in the l'egion in question. Ml'. Prancklyn also 
gave Dr. Boll much information about 1.he country, and Dr. Boll pl'o
cured from some intolligonL Indians of the l'ogion, and others, variou-; 
sketch maps and notes in regard to iLs geography. This information 
will no doubt prove useful in connection with future explora
tions. 

Prom MoLhy Portage a track survey was made of the route to Ilo 
a la Cl'OSSe Lake, and thence of the Boavel' River to Green Lake, 
·which was reached on the 4Lh of October. That portion of the route 
above referred to, between the Athabasca and the confl.uenco of the 
Clear \Vatel' has already boon frequently tl'avcrsed and its featul'es de
scribed in more or less detail, the latest account of it being that of Pro
fessor Macoun, published firsL in the Report of the Geological Survey for 
1875-76, an<l. tince then (1882) in the same author's "Manitoba and 
the Great North-West." These accounts do not materially differ from 
that of Dr. Bell, except as regards the probable origin of the pet
roleum or "tar" deposits. Dr. Boll has, however, ascertained the in
torosLing fact that the petroleum-saturated sandstones arc of Creta
ceous age, and of such extent and character as to lead to the idea that 
the sandstone itself might be utilized for fuel, or the petroleum might 
be profitably extracted from it. The saturated beds range from 100 
to 150 feet in thickness and extend for many miles along the river. 
Dr. Bell believes the source of the petroleum to be in the underlying 
Devonian limestones, and not in the black sbales mentioned by profes
sor Macoun; also, that tbe impregnation has taken plaace, as in eastern 
America, from below upward .' Neither the eastern nor western 
limit of this tar-impregnated sand-rock of the Athabasca and Slave 
Rivers bas yet been ascertained. Or. Peace River the only known in
dication of its occurrence is where the same Devonian limestones 
appear at the surface from beneath the Crot~ceous rocks, as is recorded 
by Professor Macoun. (Geological Survey Report 1875-6, p. 88). Dr. 
Bell was assisted by Mr. Lawson. lie left Ottawa on the third of 
July and returned on the eleventh of November, having travelled 
about 5,460 miles. _Expenses $2,500, including salary of Assistant. 

Mr. Cochrane was requested i.o make a survey and exploration of the 
country east of Lake Winnipeg from the 53rd parallel of latitude south
ward, including the Berens River and the upper waters of the Severn, 
returning, if practicable, by way of Trout Lake, Lake St. Joseph, and 
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Lonely Lake, the whole of this area never having been explored. Mr. 
Cochrane reports that ho was unable to procure guides for the country 
on the cast side of the Height of Land between the Berens and the 
Severn; and he did not therefore attempt the return route indicated 
in his instructions. A continuous track survey was, however, made of 
the Berens River from its mouth to the U eight of Land, about 115 
miles, as well as about 75 miles of one of the head waters of the Severn. 
The Pigeon RiYor, which is conncctecl with the Berens, was ali:;o sur
voyccl for fifteen miles from its mouth. The Rig Black River, about 
65 miles north of iho Pigeon, waH then ascondocl and Slll'voycd for 
about 82 miles, beyond which canooH could not be taken. At this 
point a portage was made, sou.Lb ward, into one of the tributaries of the 
Poplar River, which wail dosce11dod and surveyed to its mouth in Lake 
Winnipeg. llfr. Cochrane then proceeded up the cast shore of the 
Lake to Norway llousc, witb the intention of i:;nt"veying and exploring 
the Jackfoih (or Pike) River. ThiA, however, was foLrnd to be im
practicable, the water being too low to make the ascent. A sketch 
survey was then made of the lake shore from Norway llouso to the 
Grand Rapid Post at the month of the Saskatchewan. Leaving Crand 
Rapids on the Gth September the Saskatchewan was ascended to the 
outlet of ~foose Lake, the shOl'CS of which were surveyed and examined. 
Tbe field work commenced on the li:it July and terminated on the 15th 
October. Expenses, $985.46. No economic minerals of importance 
were observed, and the rocks on the eastern coast, and as far inland as 
tbe examination extended, consisted almost entirely of tbe ordinary 
varieties of grey Laurentian gneiss. 

The Geological Sul'vey work during the past season in Ontario con
:,istod in cxaminatious made, by the writer, of several of the pl"incipal 
mines on Lake Superior, and of the whole of the north shore of the 
lake from Kaministiquia River to Echo Lake, east of Sault Ste. Marie, 
including the wbole of Thunder Bay, portions of Black Bay and Nipo
gon Bay and Straits, Michipicoten· Island, Bachewanung Bay, and 
Goulais Bay. The entire distance-probably about 800 miles-was 
travel'sed in a small Mackinaw boat, and the shore line was pretty 
closely followed. Current River, Thunder Bay, was left on the 13th 
July, and Sault Ste. Marie reached on the 20th August. Remarkably 
fine weather was experienced, and but little detention from adverse 
winds. The average temperature for July between 6 and 8:30 a. m. 
was 60°. 95 and for August between Lhe same hours 61°. 52. Many 
days it was so calm that sailing was impossible. 

In the whole distance only seven mines and one stone q_uany were 
found, at which work waR being prosecuted. Tboso wore, from Tlrnn
<lel' Bay, cast ward :-
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1. Pie Island. 
2. Silver Islet 
3. Bree-stone Quarry, Itllc V cric, Nipcgon Bay. 
4. ~Iichipicoten Island. 
5. famaiose. 
6. Do. 
7. Hcho Lake. 
8. Garden River (east of SaulL Stc. Marie). 
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The Silver Islet Mine iK the only one which has yet yielded any 
profit on the working. 

At Miohipiootcn Island, and aL· one of the :Mamainsc mines, very 
large sums of money are being expended; but the surface works, as 
has been so often the case in Lhc past history of Lake Superior mining 
enterprise, are alLogcther too far ahead of the underground explora
Lions, which in August last coukl noL be said to have afforded more 
than a reasonable prospect or a profitable mine, more especially when 
considered in connection with the uusuccessful result of the previou1:> 
somewhat extensive exploration of the same mrnrng areas. 

At No. 7, the Echo Lake mine, work has been euspcncled since the 
date of my visit in July. 

The origin, geological structure, and age of the formations around 
the shores of Lake Superior are points upon which much discussion 
has arisen and various opinions have been expressed. To study these 
questions was one of the main objects of the present exploration, and 
also to ascertain whether any sound reasons existed for adopting the 
new names by which it has been proposed to designate the interesting 
groups of strata which there constitute the so-called upper and lower 
Copper-bearing Rooks. The result of the observations made will be 
given in the annual report, when the facts have been further considered. 
At present the impression formed is that the names refened to arc not 
required, and that generally the views expressed by the earlier ex_ 
plorers are more nearly correct than those sub equently advanced, the 
latter being for the most part based apparently more on theoretical 
considerations than, like the former, on personal examination of the 
region. During the present exploration a number of rook specimens 
were collected, and about forty photographs of scenery and of interest
ing geological sections were taken. 

In July, August, and September Mr. Weston made an examination 
of the formations from Sault SLe. :Marie eastward along the northern 
shores of Lake IIL1ron. The Huronian strata were carefully, but un
successfully, searched for fossils, a good suite of rock specimens was, 
however, secured, and a number of fossils was obtained from the Cam-

~ 
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bro-Silurian formations, chiefly of St. Joseph and La Uloche Islands, 
where we find the eastern limit of the Sault Ste. Marie or St. Peter 
sandstones. Expenses, $272.42. 

Leaving SaulL Ste. Marie again on the 27Lh August, Lhe writer pro
ceeded by steam r Lo Prince Arthur'ti Landing, with the intention of 
examining the country, thence to Winnipeg, along the line of the 
Canadian Pacific Railway. 

This could not be carried ouL, as Lhe trains, owing Lo a break on the 
line, were not running, and Lhcrc was no certain Ly when traffic would 
be resumed. H was, therefore, decided to prncccd, via Duluth, to 
Winnipeg, which was reached on the 2nd, aud left on Lhe 5Lh of Sep
tember, for Pol'Lage La Prairie and "\Vc;;Lbourne, where some days 
were spent in examining tho counL1·y around the ;;outhcrn shores of 
Lake faniLoba. o rock exposures were found, tho surface of. the 
country being everywhere coyered wiLh a deep black soil, resting on a 
great, but varying, thickness of drift, which is well exposed in Lhe 
banks of th·e White Mud River. Some worked flint chips and arrow 
beads were found at one point on the lake shore, a shorL distance east 
of the mouth of White .M:ud River. They wore apparently washed up 
from the bed of the lake. On the llth September J proceeded to 
Brandon, and Lheuce, southward, across the plains to the Souris River. 
Several days were Hpent in the vicinity of Souris City and around the 
Brandon Hills. Thence the countl'y was examined via the Tiger Hill s, 
Rock .Lake, and the Pembina River to Emerson, arriving tben1 on the 
3rd October and leaving again to return east on the 5th. Co<;L of sea
son's explorations $1, 179.34. 

It seems very desirable that further explorations sboulcl be made in 
the Souris valley and tbe adjacent countl'y. The CreLaceous rocks 
which crop ouL there are apparently nearly Oil Lhe same horizon as 
those in which the lignite coals of the Bow and Belly Hivcr,; occur. A 
carefu l search may therefore, very po sibly, result in the discovery of 
workable lignilo coal beds, either in Lhe lower parL of Lhe 8ouris River 
valley, or boLween iL and Lhc valley of the Pembina. 

It is unnecesary to dwell on the vasL importance of such a discovery 
to all the iDbabiLants of this magnificent agricultural region; buL from 
the general drift-covered and even cbaracLer of the eotrntry, and from 
the strata being practically horizon Lal over such wide areas, there is 
little hope, even though they exist, of coal beds being discovered, 
except accidentally, withouL haviug 1·ecom·sc Lo boring. B'rom lhe 
comparatively sofL nature of tbc sLrnLa to be pencLralcd, thi:; would 
not be a very costly operation; but, in any case, twenty or thi rty 
thousand dollars judiciously applied would be money well spent in 
view of settling such an important question. It is proposed during the 
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en uing summer to thoroughly investigate the matter, so far, at least, 
as a careful examination of the sul'face and of all natL1ral exposures 
will enable this to be effected. Attention has been called to the pro
bable value for b1·ick making of some of the smooth fine-grained 
Cretaceous :;hale:; which are cut by the Soul'is and Assiniboine Rivers, 
and the result of experiment:; made by Mr. lioffmann on the samples 
submitted to him will be given in the annual report. They seem to 
show that we have, in these shalcs, an excellent material for the manu
facture of the most refractory bricks, if not also for fine earthenware; 
and, if worlrnble tieams of lignite should be discovered associated with 
these shales, the manufacture:; refe!'l'ed to would be g1·eatly facilitated . 

The explorations and surveys in New Brunswick were continued Q 
'i't uebec and 

during the season by Mr. R. J!Jllti and Ml'. W. Broad, those <•f Mr. Ells N.ew Bruns-
. d d · l · f Q b l h wick. bav111g exten e rnto t10 pl'0\'1nco o uc cc, arounc t o norlh shore 

of the Bay of Chalourn and the Gaspe 'Peninsula, from Cape Rosier to 
Metis. The examination included the valleys of the Restigouche and 
Metapedia, and of the DartmoL1th and St. John Rivers of Gaspe. The 
St. Anne and the Magdalen .Riven! wore also ascended, and some 
observations were made in the Shicki;hock l\foun Lai ns. This region is 
probably an important one, but the di:fficultioti in the way of its 
exploration are very great. The rough and precipitous eharacter of 
the numerous streams proceeding from it, and the dense forest which 
covers the whole of the intervening country, except the rugged sum
mits which ri:-;e to elevation:; above the tree line, together with the 
entire absence of tracks or roads of any kind, al'e obstacles which have 
hitherto frevente~ the acqui~itio? of any really accurate geograp?ical 
or geo1ogical cleta1 lti concormng it; and, before these can be obtarned, 
the requisite surveyt! and explorations will probably have to be uuder
taken dnl'ing the winter. 

It can, however, now be affirmed that this extensive mountain 
region has no connection with the Cambrian (Lower Silurian) forma
tions of the Quebec group, but is a detachod area of tho Pre-Cambrian 
formations which constitute Lbo eh ief mi noral-bearing bo!L of the 
J!:astern Townships, extending from the Vol'mont boundary north-oast
wa1·d to a little beyond the latitude of Quebec. In the Shicki:!hock 
Mountain area as yet only :;erpentino and chromic iron have been 
recognized, bltt a:; these everywhere accompany the deposits of cryso
tile or asbesLus, and the ores of copper, lead, antimony, and iron, with 
some gold and silver, in the region to the south-west, it is not unrea
sonable to anticipate their discovery in this unexplored al'Ca of tho 
Gaspe peninsula. IL should tberefol'c be more closely examined, and 
it:; physical and geological features more accul'ately determined. The 
measurements and observations made during the past season by Mr. 
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Ells in furtherance of this object were, from the causes already referl'ed 
to, chiefly confined to the proximity of the coast, and to some of the 
more accessible of the river valleys. In the prosecution of this work 
between Little Pabos and Mctis 300 miles of road were chained, 135 
miles of road and 275 miles of shore line were paced, and interesting 
and instructive photographs of the scenery were secured. Collections 
were also made of typical rocks and of the fossils from i.he newer for
mations which surround and lie against the older nucleus of the 
mountains. The highest peaks of these attain to elevations ranging 
from 2,000 to 3,700 feet above the sea, and were graphically described, 
now nearly forty years ago, by Sir W. E. Logan. (P. 13, Report of 
Progress, Geological Survey, 1844) . 

Mr. Ells was assisted by Messrs. Low, Brumell, and Peers, and the 
cost of the season's exploration was $1,376.61, including the salaries 
of Messrs. Low and Brumel to the .first of October, and of Mr. Peers to 
the 15th of September. 

In western New Brunswick, counties of York and Carleton, Mr. W. 
Broad continued the surveys and explorations, in which he has now 
been engaged for four seasons, assisted during the past season by Mr. 
Robert Chalmers and by Mr. Mcinnes, B.A. 

l\Ir. Chalmer's attention was devoted entirely to the superficial 
geology of the area, and a detailed report of this investigation will be 
prepared. 

Mr. Broad and Mr. Mclnnes devoted their attention chiefly to the 
procuring the additional data required to complete 1 he map, and in 
doing this surveys were made of the different branches of the Eel, 
Meduxnakeag, Nackawick, Keswick, and Mactagnac Rive!-s. The 
roads on both sides of the St. John River, between Woodstock and 
Victoria Corners, were surveyed with odometer, and the banks of the 
river between the points named were measured by pacing. Various small 
streams and wood roads were also traversed, and Ml'. Broad states that 
the region in which he has been working, embracing about 4,000 
square miles, is now surveyed with minuteness of detail not hitherto 
attained in any other part of New Brunswick. 

The field work commenced about the 18th of June, and was continued 
to the 13th of November. The cost including salaries of Messrs. Chal
mers and Mcinnes, the formei· to the 20th of September and the latter 
to the 31st December, was $1,071.79. 

In eastern Nova Scotia, the work was continued by Mr. Hugh 
Fletcher; but owing to the lateness of the season, very little was done 
in Cape Breton before the 7th of June. A detailed examination was 
then made of the manganese mines, extensively worked by the Hon. E. 
T. Mosely, in the lower Carboniferous rocks at Enoch, Loch Lomond, 
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and also a further examination of the coppe1· mines which are worlrnd 
in the P1·c-Cambl'ian rock.i of the Coxheath hills, and which were 
described p. 123 F. of the Geological ltepol't, 1879-80. 

Tb c Survey of the Bacldcck and St. Ann'l:l Rivers wa::i then re
sumed, a nd fini::ihcd about t he end of Augtlst. On the lowland near 
the mouths of the ri VCl'S of this r egion, and along the "intervals" 01· 

alluvial fl ats which border t hem for many miles, Carboniferous strnta 
occu1·, while the r.djoining hills are composed of g ncissic, granit ic and 
felsitic rocks, making t he strnctul'e of t he coun try both physically 
and geologically similar to that of other portions of Cape Breton pre
viously examined. 

The remainder of t he season was occupied in Guysboro and Antigo-
11ish counties, in continuing the wo1·k commenced in 1879-1880. In 
September heavy rains caused the suspension of t he survey of bl'Ooks 
and lakes much earlier than usual; but nearly all the roads of Guys
bol'O coun ty, and many in Antigonisb, were t raversed by odometer 01· 
by pacing, and subsequently a pt'eliminary inspection of most of t he 
gold fields was made. 

N cat· Guysboro there arc deposits of spcculal' iron orn like those 
described p. 122 F. Repoet of G. S. C. 1879-1880. The most importan t 
of these is worked by the Crnnc Iron Company, of Phil adelphia. Three 
thousand tons of excellent ore have been taken out ; but the distance 
from a good shipp ing place and bad roads r enders its transport very 
costly. 1t sells in t he United States fol' $7 and $8 per ton of 2,000 lbs., 
and is used as a lining fo r puddling furnaces. 

The examination of this mine was gl'Catly facilitated by the kindness 
of the manager, Mr. James Williams. 

In November Mr. li'letcher spent some time at Albert, in New 
Brnnswick, examining t he curious coppct· deposits which occur there 
in so many places, in the form of grey copper ore replacing vegetable 
remains in the Carboniferous rocks, and also a yellow copper pyrites in 
rocks similar to those in which the Coxheath copper mine in Cape 
Breton is worked-probably Pre-Cambrian. One of these deposits in 
New Ireland seems to be well worth developing. Owing to li tigation 
the work is now Rnspended. 

Mr. Fletche1· also v isited and examined the coal seam on the Debert 
River, L ondonderry county, but no definite information concerning it 
could be obtained . Many shallow pits have been sunk on the river flat, 
from which fragments of bright clean bituminous coal have been thrown 
out. The pits were all foll of water, but there was no evidence to show 
that in any of them a solid scam of coal had been cut. Reports state 
the seam to be four feet thick, underlaid by a small scam of fire clay, 
and this by more coal. A seam of about the same t hickness, opened 
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years ago on t he opposite side of the river, is stated to consist of black 
shale with on ly three bands of good. coal, none of which exceeds four 
inches in thickness. This is probably the character of that found in the 
shallow pits above referred to. A bl'ief examination was also made in 
December of some of the go ld min el:l in Ilalifax county. 

Mr. Fletcher was assisted by Messrs. J ohn McMillan, Rodolphe Fari 
bault, J . A. Robert, and M. R. McLeod. The field work continued from 
J unc to December; expenses, $1,315.00, including sala1·ies of assitants, 
two to the 3lst of August and two to the 15th of December. 

The topographical survey of the Nova Scotia go ld fields by M:r. 
·w. Bell Dctwson rcf'errnd t o in my last summal'y report as lrnvi ng been 
commenced in Jun e, 1881, with Lh c co-operation of the Provincial 
I1egislaLlll'e, was, it is to be regretted, not continued during the .past 
summer, no fund s having been p1·ovided fo1· the pul'pose by the Local 
Government. 

On the 12th J unc the plotting of the field observations was completed 
and plans were made of the Laurencetown, MontagL10 and Waverly 
gold fi elds on a scale of 500 feet to one inch and also one sheet of the 
general map, embracing 18 by 12 miles, or 216 square mil es, was pre
pared on a scale of two in ches to the mile. 

The snrveys have extended beyond Lhe limits of this sheet, and these 
have been plotted scpa1·ately, to be incluued in the next sheet, so oon 
as the continuation of the field work will enable thi s to be prepared. 
'Ih e cost of the survey, as found by dividing 1.he total expense by the 
area covered, is $16.75 per square mile. 

·wi th a v iew to exhibiting the whole of the species in the possession 
of the Suevey, from each f<mnation, a reclassifi cation o~ the fossil s in 
t he museum has been commenced. This reclassifi cation, which is being 
ably carried out by Mr. Tyrrell , has necess itated the open ing of about 
one hunured boxes of specimens, from which many of Lhe species have 
been selected, identified , labelled, and incorporated into their propee 
place in t he collection. The rearrangement of the fos il s uf the St. • 
J ohn 's, Potsdam, Calrife1·011 R, and Chazy forrnatio11s has been completed, 
and much progress has been made in the rec lassification of the Silurian 
and t he rest of th e Oamb r·o-S iluri an i;pec ies. Tb e nomenclature of all 
t he Cambrian and Cambro-Si luri an foss il s, with the exception of those of 
t he Hudson River formation , has been revised, and new labels for each 
species have been printed. 

Th e graptoliteR and othe1· fossils collected by l\fr. T. C. Weston in 
1877, and by Mr. R. W. Ells in 1882, from the coast between Matanne 
and Little Fox River, in the province of Quebec, have been studied by 
Mr. H. l\f. Ami, and identified so far as their state of preservation would 
admit. 
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A critical and microscopical revision of the Canadian Monticuliporidce 
bas been commenced by Mr. Foord, and the results of his investigations, 
which have been based on 284 thin sections skilfully prepared by Mr. T. 
C. Weston, will be published at an early date. 

The Survey i8 again indebted to Principal Dawson fol' the prnparation 
of the second paet of his Repol't on the Devonian (Erian) and Silurian 
fossil plants of Canada. This Report, consisting of forty-nine pages of 
Jetterpl'CSS and four plates, R. 8vo., bas been printed and distributed 
during the s1\mrner. 

Two papera, one "On the FosRi ls of the Lower Cretaceous Hocks of 
Bl'itish Columbia," and the othel' "On some supposed Annelid Tracks 

I 

from the Gaspc Sandstones," have been prepared and were read by Mr. 
Whiteaves at the first meeting of the Royal Society of Canada in 
Ottawa, Papers were also pl'epared and real at the same meeting by 
Professor l\facoun " On the Distribution of Northern, Southern, and 
Saline Plants in Canada," and by Dr. Bell, on the "Birds of Hudson 's 
Bay." 

At the meeting of the Americar. Association for the Advancement of 
Science, held in Montreal last August, Rome of the most interesting 
fossil s collected by officers of the Survey during the past three years 
were exhibited in the Geological Sedion. Before the same section, also, 
two papers were 1:ead, one " On the Recent Discoveries of Fossil Fishes 
in the Devonian Rocks of Canada," and another "On the Occunence of 
Siphonotreta-Scotica (Davidson) in the Utica Formation, near Ottawa, 
Ontario." In the Biological Section a ])aper was read " On a Recent 
Species of Heteropora from the Strait of Juan de Fuca." Two of these 
papers have since been printed verbatim in the October number of the 
American Journal of Science. Assistance has been given to Professor W. 
Dwight, of Vassar College, Poughkeepsie, New York, in the prepara
tion of a paper r ead at the same meeting, "On the Geology and Paleon
tology of the Wappinger Limestones of DLtehess County, New York," 
by the comparison of s11 i tes of fossils forwarded from that locality with 
Canadian types in the museum of the Survey. 

A collection of 200 specimens, from the Hamilton fol'lnation in the 
vicinity of Widder, Ontario, compri sing many species not formerly 
represented in the museum, and some apparently new to flc ience, has 
been presented to the slll'vey by the Rev. Hector Currie. A catalogue 
M the species contained in this collection has been made and forwarded 
to Mr. Currie, together with a series of duplicates from other formations. 

rro the kindness of the Rev. J.M. Goodwillie, of Calamachie, Ontario, 
the Survey is also indebted for a series of rare fossils from the Niagara 
and Hamilton formations; and lists of the species presented have been 
made and mailed to the donor. 
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120 specimens of fossils from the Medina, Clinton, and Niagara forma
tions have been presented by Colonel Grant, of Hamilton, Ontario. A 
slab about seven feet long, the finest specimen known of foot prints of 
Sauropus unguifer (Dawson) from Nova Scotia, was presented by Sand
ford Fleming, Esq., C.M.G. A cast of this unique specimen has been 
made and presented to the Redpath Mtiseum, Montreal, and a smaller 
specimen, from the survey collection, of foot-prints of the same 
species waf.l presented by request of the donor, to Lhe University of 
Kingston. 

Mr. H. W. Ami has presented 125 specimeirn from the Utica forma
tion near Ottawa ; and Mr. W. II. Billi ng:-1 haH presented seven named 
species from the Trenton l imosLone, near OLtawa, nol previously in 
the collection. 

The principal collocLions of fossils made by officers of the survey 
dm·ing the past year arc as follow:--

By T. C. WesLon.-About 100 specimens of Carboniferous fossils 
from the S. Joggins, Nova Scotia, including two large slumps of 
Sigillaria Brownii, len.ves of Cordaites slabs of Anthracomya, Stigmarian 
rooLs, Calamites, Lepidodendron, Dado:i:ylon Lepidophloios, Spirorbis, and 
scales and tooth of fishes. About 100 tipecimens of Black .River and 
Trenton fossils from Gravel Point, St. Josoph'ti Island, Lake Huron. 

By A.H. Foord.--Twenty-threo specimens of fossil fishes from the 
Devonian rocks of Sc:rnmenac Bay, P .Q., and 130 from Campbell Lon, 
N.B. 

By R. G. McConnoll.--About 100 tipecimens of molluscous and 
vertebrate fossils from Milk .River Ridge, Highwood Ri>er, Sot1th 
Saskatchewan, and other localities in the Bow and Belly River districts, 
North-West Territory-all of Cretaceous or Tertiary age. 

By A. R. Foord and H. M. Ami.--Abont 100 specimens of fo ·sil s 
from the Trenton limestone, near Ottawa. 

By R. W .Ells.-Twelve specimens of graptolites from }fatanne, throe 
from the Marsouin River, and twenty-five from Gagnon's Beach, P. Q., 
615 fine and rare fossils mostly from the Guelph Silurian limestoneR, 
have been acquired by pm·chase from }fr. Joseph Townsend, of Dur
ham, Ontario. 

Collections of fossils containing about 182 species have been sent to 
Queen's College and to the Royal filitary College, at Kingston, and 
twelve more are in course of preparation for distribution to othei' 
local educational institutions. A numbsr of casts of traeks from the 
Potsdam formation has been presented to the museums of the U nivor
sities of Toronto, Kingston, McGill and Laval. 

Early in the year, Professor John Macoun, of Belleville, was appoint
ed Botanist and Natural History CollecLor to the Survey, and during 
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the summel" he was occupied in investigating the boLanical features of 
the western peninsula of Ontario, from the head of Lake Erie to 
the Niagara, River. Later, towards the end of July, he proceeded to 
Gaspc, and there investigated the coast and alpine flora of that in
teresting peninsula. The Shicki:;hock Mountains were ascended, and 
the coast was carefolly examined from Cape Rosier to Ste. Anne des 
Monts (about 200 miles), as were also portions of the shores of Gas pc 
Bay and of the Bay of Chaleurs. Specimens of the rarer species and 
of oLhers not represented in the her barium were collected; material, 
moreover, was obtained for a full report on the botany of the regions 
explored. Professor Macoun has been engaged dt1ring the autumn in 
classifying and arranging the hcrbarium, and has commenced the 
preparation of a complete catalogue of Canadian plants, the first part 
of which will be ready for publicaLion during the ensuing year. 

In November, Professor Macoun was instructed, at the request of 
the Minister of Marine and Fisheries, to make a collection for the 
forLhcoming Fishery Exhibition of objects of mal"ine natural history, 
especially sea weeds. After consultaLion, it was decided that the 
shores of Prince JJJdward Island, and of the south-western part of Nova 
Scotia, woulcf afford the best facilities for Lhe work. Accordingly 
Prince Edward Island was first visited, and then Halifax and Yarmouth. 
Professor l\facoun left Ottawa on the 16Lh November, and returned 
on the 14Lh December. Uc succeeded in makiJ,g a fair collection ; 
but iL is to be regretted thaL the work was not undertaken earlier, 
and at a season of the year when it would have been possible to attain 
results more complete and more commensurate with the importance 
of the object in view. Since his return, considerable time bas been 
spent in al'l'anging and preparing the collection for exhibtion. 

Of the collections in recent natural history, alluded to in my rcporL 
last yeai., two have since been purchased for the museum. The most 
important of these is the very fine collection of shells, the property 
of Mr. Whiteavcs containing nearly 6,000 species, and upwards of 
14,000 specimens, from all pal'ts of the world; together with a fine 
collection of named Jurassic fossils, in which 598 species are repre
sented by about 1,800 specimens-in all, upwards of 15,000 specimens, 
for the very moderate sum of $2,000. About 3,000 species are now 
temporarily arranged in trays, in the museum, preparatory to their 
being permanently mounted and labelled. The other collection re
ferred to is one of Canadian birds and mammals, the property of Dr. 
Bell. It represents thirty species of birds, and thirteen species of 
mammals, and consists of fifty-six specimens. This collection is 
mounted and exhibited, and was purchaKed for $719. In connection 
with it, and with the considerable collection of bird'R skins, already 
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made by Professor Macoun, and now in tbc museum in drawers, and 
in view offurthe1· additionR Lo the r ecent natural hi t:> tory collection, 
the servi ces of an efficient taxidermist are g reatly needed. I would 
also, in this conn ection, again call attention to the necessity of taking 
some steps to provide additi onal accommodation, eith er in the manner 
suggested in my 1·epo1·t last yea!', or in any othe1· which may be 
deemed more desirabl e. 

The work in thiR br:i.nch or th e Su1·vey during the paRt yc:1l' has, 
apart from the analyflis ot' one or two minerals possessing chiefly a 
scientifi c interest, consisLcd almost excluRi\"ely in t he examination and 
analysis or assay of min erals of' economic importance, including gold, 
silver , copper , lead, il'on, manganmm, and plumbago; abo, the testing 
of ce rtain clays in regard Lo Lhei1· adaptability Lo brick making, aud the 
partial quantitative analysis of Ko mc lake and river waters. 

A seri eR of analyse:; of Lh e Nortb-We;it lig niLc coals bas been com
menced, and is now in progrel'ls. Thii;, when completed, wil l probably 
show, in a vet'}' inte L"eHLing and conclusive manner, the intimate con
nection which apparently exists between the economic value of the 
scams and their proximity to areas which have been, cilher locally 
or gencrnlly, affected by 111 0Yements of upheaval 01· depression pro
ducing heat and pressure. 

Rather more than two hundred mineral specimens have been r eceived 
for identification, or for an opinion of their economic value. In all 
cases the information at>keu for has been g iven, either personally or by 
letter. 

Th e defective Rnpply of gas in th e laboratory menLioned in my last 
l'eport has been r emedied by th e means then suggested, and no further 
difficulty in that re;;pecL has been experi enced; and, with the except
ion of the apparatus fol' p 1·ocuring distilled water, the fittings in the 
laborn.to1·y a nd in the a~say !'OOm at'e now safo;factori ly co mpleLed. 

Tn 1881, Mr. Adams obtain ed, on my recommendation, s ix month s 
leave, to visit l!:urope for th e purpose of studying liLhology, and ac
quainting himself with the laLest and best methods in use fol' the 
mi croscopic examination of rocks. Si nee his .return, in September, 
1881, bis time bas been about equally divided between chemi cal work 
and mi cro-lithology; and he has examined and determined by this 
method a large number of the interefl ting crystalline rocks of the 
" Quebec Gl'oup," the chnrncLer and geolog ical rel ations of which 
could not be otherwise asce!'tained with cel'tainty. 

llfr. Hoffmann's time and aLtention has also been devoted to super
intending the a!'ranging, classifying and labelling of the mineralogical 
and stratigraphi cal collections, work which bas been ably and indus
triously carried out by Messrs. Willimott and Broadbent ; to complete 
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this undertaking, however, a considerable amount of labour is still 
required. 

Twenty names have been entered as having presented s1)er.imens to 
the mineralogical collections during the year. All such specimens, 
when in the museum, arc labelled with the name of the donor. 

Four papers wo1·0 prepared by oflicei·s of the Survey and l·ead at the 
meeting of the Royal Society of Ca11ada in the Geological Section-by 
Dr. Bell , on "The Present Condition of the Mining Industry in 
Canada." And 0!1 "The Discovery of Zinc Blonde on the North side 
of Lake Superior;" by Dr. G. M. Dawson , "Descriptive Notes of a 
gener[Ll section from the Laurenti an Axis to the Rocky Mountains;" 
and by the writer, on the "Quebec Group." 

Twenty-one named collections of minerals and. rock have been made, 
labelled, catalogued, and distributed to educational institutions. Those 
comprised in all 2,283 specimens. About 100 boxes of specimens have 
been 9pened, sorted, and classified, the useless specimens being rejected 
and the remainder, 11ot wanted fot· the museum, repacked in such a 
manner as to be easily available for reference or exchange or for 
making up collections for presentation. This work was performed by 
Mr. C. W. Willimott, assisted by Ml'. Brumell. In August and Sep_ 
tember, Mr. Willimott visited and examined several mining districts 
for the purpose ofpl'ocuring specimens wanted for the museum collec
tion, and also material for collections for distribution to educational 
institutions. At the same time statistics of all the mines visited were 
obtained, the details of which will be given in the annual report now 
in course of publication. 

During the year ondi ng 31st December last, 3,268 copies of the Library. 

Survey publicaLions have been distributed, a larger number than during 
any previous yea r. Of these 2,3'72 were distributed in Canada, 1,902 
being in the J'Dnglish language and 4,'70 in .French. The remainder 
(869) were sent to scientific and literary socioLics in America, Europe, 
India, Japan, and Australia. Jn return for tl1ose, 435 publications, 
including books, transactions, memoirs, periodicalf!, pamphlets, and 
maps have been received. Many of these publications and a large 
number of othe1· valuable books in the library are still unbound, and 
consequently it is only ·with difficulty, and at the risk of injury, that 
they are available for reference by Lhe public or by _members of the 
staff. 

Since the 20th May last, the Government contractor bas only accom
plished the binding of 138 volumes, at which rate of progress it will 
require four years to finish binding the books now in the library. 

Thirty-three scientific magazines and periodicals have been subs
cribed for, a list of which is given in the Annual Report. 
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EighLy volt1mcs have been added Lo the library by purchase. 
There are now in the library about 4,500 volumes. The catalogue 

is being proceeded with, and will, it is hoped, be ready for printing 
some time during the ensuing year. 

9,549 names have been entered in the register of visitors to the 
museum during lhc year, the largest number in any previous twelve 
months of its existence having been 1,652. This larirc increase of vi. 
sitors must be regarded as exceedingly satisfactory for the first year 
of the establishment of the museum at the Capital; and I venture to 
express t he hope that the future liberality of Parliament will enable 
the popularity and usefulness of the institution for practical, scientific, 

_ and educational purposes to be yet very largely increased. 
The strength of the staff aL present employed is thirLy-eight of all 

elasseR, viz : professional, twenty-six; ordinary, twelve. 
The appropriaLion for the cmTcnt fiscal year ending 30th June 

next, was $60,000, against which the whole expendiLurc for the Geolo
gical and Natural Ilistory Smvey, and for the maintenance of the 
museum, is charged, including the salaries and wages of all employes, 
which this year will amount to abouL $33,000.00. 

The following changes have occuncd during the year :-Dr. Thor
burn was appointed Librarian on the 12th of April, 1882. Mr. A. 
Webster resigned on the l st of October, after six months leave ; 
and Mr. Wallace Broad was promoted to the vacancy. Mes. rs. Low 
and McMillan were appointed Assistant Field Geologists from the lst 
of July, 1882 ; and Mr. Broadbent was appointed Museum Assistant 
(l\Iineralogical section) from the same date. Mr. Grignard was trans
ferred, on the 5th of July, to the Dominion Lands branch. Dr. G. M. 
Dawson was absent in Europe, on leave without pay, from the l st 
J\foy to the 31Rt of December. While there he studied the process in 
use for the manufacture and utiliz::ition of lignite as fuel, a subject of 
considcr:ctble importance in c~nnection with the development of the 
vast deposits of this material in the Canadian North-West. The result 
of Dr. Dawson's observations will be given in a future report. 

Approximately stated, the expenditure during the six months, end
ing 31st December, 1882, has been, under the divisions named as 
follow':-

Salaries and wages ................................... .. 
Exploration and survey .............................. . 
Printing and lithography .... .... . ........ ............ . 
Purchase of specimens. ........... .. ..... .. . . ......... . 
Purchase of books and instrumcnL:; ........ . ........ . 
Chemical and laboratory apparatus .................. . 

$16,474 91 
13,480 42 

633 46 
2,170 00 

332 62 
101 84 
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Stationcl'y .. ............. ....... . ....... . ........... .... .... . 
Fuel .. .. .......... ........................... ................. . 
Incidental expenses ..... . 

242 25 
598 95 
596 24 

$34,630 69 

29 

The coacspondence of the branch shows 1,445 letters sent and 
1,938 received. 

OTTAWA, January 1883. 
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ADDITIONS TO THE LIBRARY. 

FROJ\I JANUARY ls·r, TO DECEMBER 30TH, 1882. 

BY PRESENTATION. 

G. l\I. DAWSON, D.S.:-

Geology of British Columbia (Extracted from Geol. Mag., l\lay, 188 1). 

Department of 11Iines, Nova Scotia:
Report. 1881. 

Pickering College : 
Announcement. 1881-82. 

Entomological Society of Ontario :
Annual Report. 1881. 

Stipendiary illagistrales of Ontario :
Report. 1882. 

List of 1Jl embers of the House of Commons. 1882, 

Messrs. MURRAY, ST~JWAB1' AND liAav~Jv, Halifax, N .S. :
Statement of facts relating to l\Jt. Lloyd Copper Mine. 

Extracts from Treatises on the Coal bearing districts of Notre Dame Bay, N.F. 

JJfinister of Railways and Canals, Canada :-
Report. 188 1. 

flfinister of Jllilitia and Defence, Canada :
Report. 1881. 

Meteorologi cal Report of C1rnada. 1880 . 

W. H. S~ll'l'H, Ottawa:-
List of Mern bers of the Senate and Commons. 

New Brunswick Natural History Society:
Annual Report. 1881. 

Da. G . M.. DoNcAN, Bathurst, N.B. :-
Discovery of Tripoli, or Polishing Powder, near St. John, N.B. 1881. 

Silver I slet Harbour, as a Lake Superior Terminus of the Canada Pacific R. R. 

New Bnmswick Natural H istory Society. 
Bulletin No. l. 1882 . 

J. B. GoonE, Yale Lytton, B.C. :-

31 

A Vocabulary and Outlines of Grammar of the Nitlakapamuk, or 'rhompson 
Tongue. 1880. 
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F. de SAtNT MAURICE :-

La Province de Quebec et la Canada au Troisicme Congros International de 
Geographie 11. Venisc. 1881. 

Canada Gazette ...... ...................... .... ........ Volume XV., Nos. 50-53. 
" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . " XVI., " 1-25. 

Annuaire d11 Seminaire de Ghicoutimi ...... ........................ No. 2. 1881-2 

Prof. E. J. CnAPMAN :-
A classification of Crinoids (23 copies). Pamphlet on the probable nature of 

the supposed fossil tracks known as Protichnites and Climactichnitcs. 

B. J. HARRJNG1'0N :-
Pamphlet. Note on the Composition of Dawsonite. 

Geographical Society of Quebec :-
'l'ransactions...... .. . . .. . • .. .. . .. . .. . . .. . . . . ....... Volume I., Number 2. 

Li erary and llisto1·ical Society, Quebec :-
Transactiom ............................ ' ............... Scsssion 1881-82. 

Toronto Mechanics' Institute :-
Fifty-First Annual Report for the Year 1882. 

En. GlLPJN, Jr., A.ll'L, F.G.i:l. &c.:-
The Gold Fields of :N'ova Scotia. 1882. 

The lllincrals of Nova Scotia, Dominion Exhibition. 1882 . 

Department of the Interior, Canada :-
Report. 1881. 

Ottawa Field Naturalists' Club :-
Transactions ... : ...................................... Number 3, 1881-2. 

The A. A. A. S. Visit to Montreal :
Hand-Book. 1882. 

H. G. VENNOR :-

Weather Bulletin ................................. Volume 1, Num bcrs 6-9. 

Inspector of Insurance for Ontario :
Report. 1881. 

McGill College :-
Annual Calendar. 1882-83. 

Commissioner of Crown Lands, Ontario :
Reports. 1869-81. 

Newfoundland. 

ALllx. MuRRAY, C.llf.G., I)irector Geol. Survey :
Report of Progress and Maps for 1881. 

ENGLAND. 

Royal Society, London :-
Proceedings ........................... Volume XXXIII., Numbers 216-218. 

" .. .. .. .. . .. .. .. .. .. .. .. . .. " XXXIV., " 220-221. 
An account of the Botanical collection made in Kerguelens Land, dming the transit 

of Venus Expcclition. Volume (extra) 168 (Philosophical Transactions of 
the Roy. Soc., 1879). 

.. 
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Royal Geographical Society, London :-
Proceedings ...................•................ Volume IV., NumberH l-12. 

Manchester Geological Society:-
'fra.nsactions ...... .......... ..... . ............ . Volume XVI., Parts l l .18. 

" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . XVII., 1-2. 

Plyrnouth li1stitution :-
Annual Report and Transac tions ....................... Volume VII., Part 3. 

" " . . . . .. . . . . . . . . . . . .. . . . . " VIII " I. 

Geographical Society of Cornwall :-
Tiansactious ......... .. .. . ........................... . Volume X., Part 4. 

R. ETHERIDGE, Jr., and l'. Jh~HBr.n·1· CARPt;NTER, .i\I.A., Asst. l\Iaster Eton College:
On certain points in the 111orpilology of the Blastoidea-with descriptions of 
some new Genern and Species. 

P . H. CAHPENTEll, 111.A. :-
On certain points in the l\Iorphology of the Blastoidea. 

Professor T. R. JoNES1 F.R.S. :
On some Leperditire. 1882. 

Birrningharn and .iJlidland i nstitute :
Report. for year 1881. 

University Libr!lry, Garnbridge, Eagland :
Twenty-Eighth Annual Report to the Senate. 

RoBElll' ETIJEllJDGE1 F .R.i:i., President of the Geological Society, London :
Address. 1882. 

Royal Colonial institute :-
Report of the Council. 1882. 

SCOTLAND. 

Botanical Society, Edinburgh :-
Annual Rcpot·ts. l•' ir. t, Thin.I, Fourth, Fifth, i'lixtb, Seventh and Eighth. 
Proceedings. 1855. 
'fran sactions ........ ... .......... , .. ...... .. . ....... Volume I., 

" ........... ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . " lJl., 

" I\'., 
VII. 

Part 1-2. 

" l , 3. 
" 1, 2, 3. 

" " VllI.," 2. 

" x., " l. 

" " Xl., " 3. 

" " XII., " 2,3 

" " XIII.," 2, 3. 

" " XIV.," 1, 2. 

Geological Society, Ulasgow :-
'fra.nsaciions . .... . ...... . ....... Volume YI., Part 2. 1878-80. 

Glasgow University :-
Calendar. ...... . ...... . .................................. 1882-83. 

Royal Soci~ty, Edinburgh :-
'rransactions ... .. . ....... , , ..... , Volume XXX., Part 11 1880-8!. 

3 
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Royal Society, Edinburgh:-
Proceedings ... . .. . ...... .... . . .... ... ..................... .. .... 1880-81. 

institution of Engineers and Shipbuilders in Scotland:-
Transactions ...................... . ...........................•. 1881-82. 

J. H. BALFoon, J\l.U., mad C11A S. C'. BABl~G·ro~, F.L.S. and F.G.S. :-
Account of l lo1anical Excu1 sion to Skye aLCI the Outer Hebrides. 1841. 

w. s. l\IILLAR, C.E. :-
On the DimensionR of Caot Iron at various lfmperatures, with more especial 

refe1 ence to the Phenomena of th e solid floating on the molten metal. 

IRELAND. 

Royal Dublin Society:-
l'roccedings ............. . ................. Volume I. , (2nd Series) Part 18. 

" . .. . . . . . . . . .. . . .. . . .. . . .. .. .. .. . " II., (N. S). " 7. 
" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . " lll., (N. S). Parts 1, 2, 3, 4. 

Transactions ... ... •. ................. Volum e I., (2nd Series) . Parts 13, 14. 

UNITED STATES. 

Boston Societ.11 of Natl!ral History:-
Proceedings ...................... ............. Volume XX. 
Report.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . " XXI., Parts 1, 2, 3. 
Memoirs...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . " lll., Numbers 4, 5. 

State ef Colorado :-
Biennial Report of the State Geologist. 1880. 

Kentucky Geological Survey :-
Report, from May, 1880, to January, 1882. 

Harvard College :-
.Bulletin of Comparative Zoology ......... . ....... Volume IX., Numbers 1-8. 

" " " . . . . . . . . . . . . . . . . . " x., ,, 1. 

Biographical Contributions. 
Annual Reportij of the President allCl 'l'reasurer. . . . . . . . . . . . . . . .... 1880-81. 
l\Iemoirs. Climatic Ch anges of later Geological 'l'imeti .. .. Volume VII., No. 2, 

PMts 2-3. 
Selections from Embryological !lfonogrnphs, l. Crustacea, Volume IX., Nol. 

By 'WAL'J'EH FAXO,~ . 

J!fichigan :-

l\I ineral Statistics. 1880. 
Geological Survey ........... .... ............ .. ........ Volum e IV. 1880. 

GRAYDON and D1~"1 'l'ON 1 JcL"sey City, N .J . :-
Rock Drills, Air Compre~sors, and Steam Pumps. 

G. C. BROADHEAD:-
KanSRS City Rc,·icw of Science and Indust ry ..... .. Volume VI., Number 4. 

Cnu•ersity ef l'e11nsylva11ia : -
Contributions from the Lal.Joratory to Mineralogy. By F. A. GEN'J'U. No. 20. 

N ew 1 ·ark State Survey :
He port. 1880. 
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Buffalo Society of Natural Science:-
Bulletin .. .. ..... . ........ ... ... . . .••.. ... .. .... Volume I., Numbers 1-4. 

" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . " II., " 1-4. 
" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . III., 1· 5. 
" . . . . . . . . . . . • . . . . . . . . . . . . . . . . • . . . . . . . . . . . . " IV., " 1-2. 

Plates. ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .... . . ... ....... ... .... l, 3, 5. 

Rand D rill Cornpany :-Five Drawings. 
Mechanics . ............................................ Volume I. , Number 5 . 

.Appalachia .... . . ... .. .. .. ... .... .. . ...... .. . . ..... ..... .. . . Volumes I and II. 
" . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . " III., No. 1. 

The Naturalist's Leisure Hour .. .. .. .. . ...... . ... ....... . Numbers 62 1 63, 66, 68 . 

JoaN K. H ALLOWE J.J, :-
"Boulder County as it is." 

The JI/ears Chlorination Process for Working Gold Ores. 'rhird Edition. 1881. 

W ALTEit McDERMOTT, Chicago :-
'rhe F'rue Ore Concentrator, or Vanner. 

Johns H opkins University:-
Development of the Squid . By W. K. B1toOKS. 
Sixth Annual Report. 
Circulars ................................................. Numbers 13-15. 

Smithsonian Institution :
Annual He port. J 880. 
Report on the History and Present Condition of the Shore Cod Fisheries of 

Cape Ann, Mass. R E. E AR Li,, 
Notes on the Natural Hi story and Artificial Propagation of the Species. 188 0. 

Statisti cs of the Fisheries of J\1a inc. 188 l. G. BnowNE GOODE. 
First Annual Report, Bureau of l~thnology, to the Secretary . 1879-80. 

J. W. Pow1;1, 1~, Director. 
.Acaderny of Science, St. Louis :-

Transacti ons .... . ..... , .........•................. Volume IV., Number 2. 

Pwfessor JAS. Rossm.L i'lOLr:Y, A.B. :-
Historical Sketch of the U. S. Naval Academy. 1876. 

Davenport Acade1ny ef Science :-
Proceed i ugs ................................... Volumes I., II. 

" .. .......... . ........... . .. ... .. . .. III., Numbersl,2. 
T . EGLESTON:-

The causes of rustiness a nd of some of the losses in working gold. 
'l'he formation of gold nuggets and Placer Deposits. 

Illinois State Jl/useurn ef Natural llistory :-
Bulletin ............................. .. . .... .. ........ . . . . .. . . Number 1. 

HORATIO 'l'. B. BonCIIAno, Director of the l\Iint, Wasilington :
Annual Report. 1881 . 
Production of Gold and Silver in the United States. 1880. 

JIL K IV ADSWOR'l'H1 Ph. D., Cambridge, Mass. :
G,,ological Exploration~ of the Fortieth .Parallel. 
On the origin of th e Iron ores of the Marquette Di strict, L. S. 1880. 
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GEOLOGICAL NOMENCLATURE 
A~\'D '1'RE 

COLORING AND NOTATION OF GEOLOGICAL MAPS 

BY 

ALFRED R C. SELW~N, LL.D., F.R.S., li'.G.S. 

DIRECTOR Or' THE GEOLO<:ICAL ANll NATURA!, HISTORY RURYEY OF CANADA. 

The scheme, the cletail8 of which are now given, for secu1·ing 
uniformity in Geological Nomenclalul'c and in the coloring and nota
tion of Geological maps and Hection:;, was prepared fo 1· the cons idera
tion of the Geological Oongrcs:; helJ in Bologna, in September , 1881. 
It bas never been pt1b lirihcd, buL a:; iL has now been adopled for the 
mapio aDd i11 the rcporLH of Lhe OanaJian Geo logical Su 1·vey, 1 have 
considered iL de:;irnble LliaL the explanation of it should find a place in 
the i:, urvoy r epo1·L for lhii-; year. 

Though specially designed Lo meet the requi rements of the Canadian 
Survey, embracing one half of Lho continent of North America and 
formaLiou:; of oYory .Age from Ll.10 .Archean Lo the " Acrozoic" * or Human 
Period, iL is, I believe, app li ciibl e to all counLrios, and requireti very 
litLlo explauaLion. New or unknow n tormi; have been i;Lu<l iou8ly 
avoided, and Lhc chief aim hai; been lo giYe a definite and constant 
signilicaLion Lo Lormc; already in general u1:>c, but hiLherto with an 
ever \'ary i ng meaning-. 

Au8oluto nniformity of proced ure in the maLien; under coni;idcra
tion, lwwevcr do8irable in the interest of gcologi1·al knowledge, will 
probably nevo1· be aLLai ncd, buL Lhore 1:>oem::; no re:rnon why in coun Lries 
so close ly connected. ::t8 those of the United SLaLcs and BriLish North 
America, 8neh perplexing differences a8 arc now of coni-;tant occurrence, 

• Thi~ nalllo denoting the :-iummit or culminating point, was sug-gcHlell by my co ll caguo, Mr. 
J. Ji'. "\\' hite~L\'C~· 11 il'i bt•Ucr tha n "A11 th1·n1Jozoic '' RuggcHtcd by myself or j; llum1tn P e riod " or 
"Aµ;c of ]\fan," :ind I 1iro1iose to :ulopt it, as it irive; euphonious corrcs11ondence to the tcrmino
loiry u ~ed for the "Agcs."-A.R.c.s. 
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should continue. In the mean time, those who are actively engaged 
in cal'rying on exLonclcd State Surveyo;, cannot await the cleliberaLions 
and final conclusions of a genol'a! Ceo logical Congee8s, but r1,1·0 compelled 
aL once Lo ac.lopL some plan 8Uitoc.l Lo Lhe rcquiromonLo; of their own 
work, and having, af'Lcr due com;ic.lcralion, done i:;o, to change iL is 
exceedingly inconvenient, and except for some very weighLy reai;on 
undesi r:tble. 

1. 8TRATIGRAPITlCAL )fmIENCLATURE. 

The terms I would propose to use, and theil' l'Clativc importance, 
chronologically and geo logically, are as follows:-

1. Age. 
2. SysLem or Terrano (I prefer Lhc former.) 
3. Group. 
4. Formation. 
5. Series. 
6. Bed or Stratum. 

1 and 2 al'e of universal application, and can be uniformly colorecl 
and noted on maps, &c.; 3, 4, 5 and 6 arc all more or less local, and 
would generally require local names and special colors to de.fine them, 
and this should be done by lines, dots or other devices in the color or 
shades of the color adopted for the system to which the subdiYision 
belongs. 

In the above scheme, 

An .Age comprehends one or more Systems. 
A System one or morn Groups. 
A Group two 01· more P'ormations. 
A Formation one or more Series. 
A Series a collection of Beds 01· Strata. 

The terms Primary, Secondary, Tertiary, &c., <Ll'C objectionable, the 
finit as making no distinction between the Palmozoic and Lhe very diH
tinctly older systems, and the lasL because required fol' the system 
succeeding Lhe CL'ctaceou . So, also, is the use of all the Lermi:;, Age, 
Epoch, Era, Period, Time. Thei;e are all Lo some extent Rynonymous, 
and have no recognized or definite relation lo each olhcr as mommres 
of ii me, like year, week, day; oil her of them migh L be adopLed Lo 
denote the pL'imary a,nd largcsL or moo;L comprchcnRivc di.vision of 
geological time. But whichever is adopted for this purpoi;e, the oLhel's 
should be dropped. Considel' ing the etymology and usual application 
of these Lerms, I consic.ler Age, corresponding with the Greek Eon, in 



GEOLOGICAI, NOMENCLATURE. 49 

every respect the most suitable, notwithstanding its double significa
tion , as the age in which we live and his age is five years, which, however , 
in practice, can neve1· caru;c any conful:l ion or inconveni ence. Thus 
the Ages would be:-

1. Archean. 
2. Palreozoic. 
3. Mesozoic. 
4. Ccnozoic. 
5. Anthropozoic or "Acrozoic" (summit or culminating 

point,) denoted by the Roman numerals I . to V. 

The Systems:-

1. .Laurentian . 
2. Huronian. 
3. Cambrian. 
4. Cambro-Silurian. 
5. Silurian. 
6. Devonian. 
7. Carboniferous. 
8. Triassic. 
9. Jurassic. 

10. Cretaceous. 
11. Tertiary. 
12. Quartcrnary or Post-Tertiary. (Denoted by the letters 

A to M.) 

The term Camb1·0-Silnria n will probably be objected to. It is, how
ever, advocated as being in Canadian stratigraphy convenient; as to 
some extent r econcili ng the con flicting claims of the eminent authors 
of the na mes, and further as indicating the i:;tratigraphica l an<.!. zoologi
cal coutinuity in the "'yslems indic:alcd. 

We thus have five Ages, twelve Systems, and an indefinite and locally 
varying number of Groups, Formations and S eries. 

2. Cor,oRINO AND NOTATION. 

These, as proposed, are shown on the accompanying Chart or Index, 
and also in th e published m aps of a portion of the Canadian province 
of N ew B1·unRwick. In many r ct:!pects, the colors selected appear 
to accord wi th those r ecom mended by others, as expressed in the 
Reports of the scYei·al CommisKions. 

For large sca le maps, where minor and purely loca l subdivisions of 
Groups and Fol'mations or Series have to be represented, uniformity is 

4 
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impossible, and even in general or small scale maps tints will seldom 
correspond, and colors fade. I therefore consider the system of lines, 
dots or other marks in the color , and notation even more important in 
facilitating the reading and study of geological maps, &c., than the 
actual color. 

I have supposed every system to be divisible into lower, middle and 
upper parts, t hese to be respectively indicated by vertical, inclined 
(left to right downwards) and horizontal lin es, and furthel' by figurns 
1 2 3 appended to the Jetter denoti ng the system. Any number of 
minor and local divisions can be indieated by the addition of a small 
lettel' (a) being always w;ed fot· the lowest number, and so on in 
ascending ord er alphabetica lly. (Sec Chart.) 

Crystalline stratified rocks of a ll Ages newer than the Archean would 
be defined by diagonal bars of the color used for the System, with (m) 
(Metamorphic) added. 

Blue tints to be reserved for limestone strata and formations. 
Deep Red t ints (Carmine and Vermilion) to be used exelul:lively for 

eruptive and irruptive r ocks-the kinds being dil:ltinguiRhecl by white 
letters as shown on the Char t, and by barl:l, dots 0 1.· other devices in 
t he color. 

If the age is known, the System letter can be added, thus
Fel. 1". =Devon ian Felsite. 

All other geological references on maps, &c. (notes, letters and other 
conventional signs), should be printed in Red, and this can be usefully 
carl'icd out on uncolorcd map8 published to illustrate exp loratory 
surveys. 

For practical application see map of a part of the Cauadi:m North
west Territory, published wiLh Beport for 187!.J-80. 

All labels on specimens in museums shoukl be colored to correspond 
with the color adopted for the System or Formation lo whieh the 
specimen belongs, and the letter and number indicating the System and 
Subdivision should also appear on the label. If inconvenient to use the 
color, the letter and number alone would sufilee. 

I would likewise suggest that autho 1'8 det;cribing local fo rmations 
under local names should afLer the name insert, in brackets, the letLer 
indicating the System, and, if possible, the Subdivision Lo which the 
Formation, Group or Series belongs or is most nearly allied. Thus, in 
writing of the Nipigon Formation, I tJ houl<l add (C l ), aud every one 
would know i.hat a lower part of tho Cambrian System wa;; being 
described. So, in writing Ohazy, l shou ld append (D 1), indicating the 
lowest division in Canada of the lower part of tbe fourth or Cambro
Silurian System. The main features in the scheme may be recapi
tulated as follows::-
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1. Definite colol's for Systems; and for all subdivisions of systems, 
modifications of th e same color by tints, lin es ot· othet· devices. 

2. Age colors to be the system co lors combined in bars: thus, Mesozoic 
Age would be represented by any Lwo O L' all (as r equired) of th e 
co lors used for the Triass ic, Jurassic and Crelaceous System~, 

with Jet,ters H. J . K. added, or Lhe Roman numeral III. Or a 
sing le color might be used for each. 

3. Vermilion and Carmine and other simila r bright r ed tints to be used 
for ign eous or supposed igneous, ernptive or irrup t,ive rocks. 

4. Blue to be used for limestone bands,-tbe System to which they 
belong being indi cated by letter and ti nt . 

5. All geolog ical notes and r efe rences, letters, figures, etc., to be 
printed in red, except such as co me on red-colored (igneous) 
areas; these to be in whiLe. In t he sampl e maps r efened to, the 
printing of all th e geo logical noles antl r eferences in r ed is not 
foll y carri ed out, owiug to a misuuderstanding on the part of the 
printer. 

6. Letters and numbers to be always used from 1 and A respectively in 
the ascending order of the Formation, Series or Beds. 

7. No geologica l rn::ips should be printed in less than two colon;, i.e. 
black for l11 e Lopography, :ind red ot· :;ome othet· co lor in line, 
and various device" lo 1·eprc:sen(, the different SysLcmi; 0 1· fj'orma
tiom;, wiLh Urn same notation a,; used for fully coloured maps. 
On both co lored and un eolored geo logica l maps, Urn notation can 
often usef'ull y be made Lo indi cate what, is not always npparent,, 
viz., the formaLiorn; whi ch underli e t,baL occupyi ng Lhe surface; 
t h11 s, IC S. on E. 2 on H. would indic:ttc Cretaceous ( lower) on 
Silurian (m iddl e di>iHion) on llu roniao, or omi LLing names, lOth 
System lower di\· isio11 , on 3rd middle division, on 2nd. 

8. In geo logical li LeraLure, t,110 leLLer and number denoting tbe place 
in t he geo logical sequence, of Lhe formation named, should be 
added in bracket;., as (C. 2•) indicating the base of the middle 
divison of t he 3rd i;ystem. By Lhis means, local names entirnly 
unknown to many r eader;; would nL once be in te llig ible Lo all. 

9. L abels 011 spec imens in mw;eums should be co lorecl and lette red t o 
co1Tespo ncl with Lhot:>e of the Sy1:1tem to which the specimens 
belong. 

Ottawa, 29th Augnst, 1881. 
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GEOLOGY OF THE SOUTH-EASTERN PORTION 

O>' THE 

PROVINCE OF QUEBEC. 

BY 

ALFRIW R. C. SELWYN, LL.D., F.R.S., F.G.S., 
DIREC'l'OR OF 1'HE GEOLOGICAL AND NATUHAL HlS'rORY SURVEY OF CANADA. 

The region to which the following Notes refer extends from the 
boundary between Canada and the State of Vermont at Lake Mem-
phremagog, north-eastward to the townships of l\fontmagny and L'Islet. Regi~n 

described. 
It is limited Lo the south-east by the boundary between Canada 
and the state of l\faine, and em braces a belt of country about 145 
miles in length by thil'ty in width, 01· about 4,500 square miles. 

The g reater portion of it is occupi ed by strata which belong to mem
bers of the Silurian (Upper Siluri an) System. These cons ist of clay
slates, sandstones and limesLoneR. The latte1· are exposed chi efly in 
the south-western half of the area, on the shores ofL ake Memphremagog Silurian and 

and in t he vicinity of Dudswell, whern some of the lim estones afford ~~;f:ian 
excellen t marble, specimens of which can be seen in the Geological 
Museum. The area has been all'Cady described in consid erabl e detail 
by Sir W. E. Logan, in t he XV fth chapter of the Geology of Canada, 
1863. Th e rock;; occupying i t we re tben r egal'detl as a part of 
t he "Gaspe Se1·ies ;" t he limestones as being i)l·obably of Devonian 
age and the slates and sandstones beneath them as Silurian . The 
evidence on this point, owing to the badly preserved cond it ion of the 
fossi ls, is still insufficien t, bllL there seems in some localities to be such 
a mingling of Devonian and Silurian forms as to suggest the applicabi-
lity of the name Devono-Silllrian, proposed by Professor Edward Hull, 
or as I should prefer it, Silllro-Devonian , as being more euphonious and 
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as indicating the upward direction of the pasr;age. They rest every
where along the north-western margin unconformably on and against 
the strata which form the g reat central axis of Pre-Cambrian age in the 
province of Quebec, and which wore described by Logan as the 
"Altered Quebec Group. " A ridge of those ancient sub-crystallin e 
strata divides t he Siluri an area in Lhe south-wostel'J1 portion, from the 
township of Ham to t he F>hores of Lake :Memphremagog and the Ve1·
mont boundary, a nd though rarely exceed ing five mil e;; in widLh, these 
older rocks form a prominenL range of hillR, some of which ri se to 
1,500 feet above the sea. This range known as the Stoke Mountain8, 
has been described in the Geology of Canada, pp. %2 and 435, in such 
a manne1· as to leave little, if anything, furLhor Lo be said r especti ng 
its phys ical or litholog ical characters. 

The Geological relations of this belL corrmipond with tboseoftbe 
great centr al axis to t he north-east, described in the Geo logical Survey 
Report for 1877-78, and again in more detail in a paper read by the 
writer at the first meeLing of the Royal Society of Canada in May, 
1882. The upper porLion of this series wm; designated "the Yolcanic 
belt," from Lhe association wiLi1 it, especially on the south-east side of 
the mai n axis, of' a grosL variety of what wo1·0 considered to be altered 
eruptive and irruptive rocks, bn t whether the strnLa forming this 
igneous belt are more nearly a ll ied Lo the lower Cambrian than to the 
upper Huronian is not, foss il s being absent, easi ly determined. In any 
case they are most certainly unconformably covered and overlapped 
to the north-west by fossiliferous beds of the Levis fo rmation of t he Que
bec group, and to the souLb-east in the ~ame manner, throughout their 
entire lcngLh, by the limcstonoH, s latcR, and sandstones of the Siluro
Dm-on ian trough above described; whi le between t bem and the more 
shi stose rocks of the central ax is by which they are underlaid , no un
conform ity bas been deter.tee\; fo1· Lhcse reasonH, they are provisionally 
classed with the lower series, or as Pre-Cambrian probably upper 
Hnronian. 

~~i;~i;,c~fi~~ of Specimen I:! of some of the mo. t characteristic rocks of this belt 
spec imens. have been submitted to a careful microscopical study by .11r. Prank 

Adams, Assistant Chemil:lt and Lithologi:-;t to the Survey, and be bas 
r;upplied me with the appended intorel:lting notes respecting them. 
These seem to afford very decided supporL Lo the stratigraphical evi
dence and to conclusively prove t hat the rocks in q uestion are largely 
of ig neous orig in and not ordinary altered paleozoic sed iments. The 
ev idence of a mixed volcanic and sedimentary origin is necessarily 
rather geolog ical and physical than mineralogical, because of the 
excessive disturbance, denudation and alteration which has more or 
less affected the whole series. These causes have often almost obliterated 
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original lithological and mineralogical character s, and therefore, notwith
standing that ce!'tai o rocks are really of volcanic origin. That they are 
so is not easi ly proved either by chemical or micl'oscopic examination. 

Th e , ilu ro-Devonian al'ea now under consideration was travel'secl and 
exu,m i ned during the seasons of 1880 and 1881, by .Mr. ·w obster late of Examination 

the Geological corps, eh iefty with a view of investigating its auriferous byi\!r.\Vebster. 

character, and determining the limits of th e several formations, as stated 
in my summary r eport. In l'eference to the gold, Mr. Webster says:-
" The drift appears Lo ha,-e come from the north-east arnl is found over-
lying a blnish-grey boulder clay, in which no gold has been observed. 
The gold drifLs con Lain fr:igmenLs of locn,l rocks and foreign boulders of 
Lau rnn Lin.n n,nd newer formation s." 

"F'ow true ve ins of quartz 000111· in tbe Silurian rocks, but there are Quartz veins. 

g reaL masses of milk-white quartz, sometimes of considerable extent, 
forming lenticnlal' patches in both the slates and sn.ndstones." 

"Vil:lible gold h::u; bee n stated to occur in qun.rtz at several places in 
the Chaudiere valley and in the neig hbourhood of Sherbrooke, but upon 
examination , this supposed gold has in evel'y case pL'ovecl to be either iron 
pyrites 01· mica-up to the present time I have never seen gold in any 
of the quartz veins or masses which occur in thi s region. The altitude 
of the go ld-bearing cl 1·ift appears nowhere Lo exeeecl 2000 feet above the 
sea. Below this height "colors of gold " may be said to occur any- Gold. 

where to the south-east of the g reat Quebec Anticlinal, and most 
abundantly on the upper waters of the Chaucli ere and the St . .Francis 
Rivers. It has also been found on the Maine watershed." 

" The following is a lis t of localities where" colors" have been found, 
apal't from places where reg ular mining operations are being cal'ried on: 

1. In drifL lying on Prn-Camb1·ian rocks: 

Lake l\fassawippi, Black Point, Hatley .. .. ...... . . . .. _ .. .. R. V. Lot 21. 
Jack Brook .. __ . .. .... _ .... .... _ ... _ ...... _ .... Ascot R. VIII. Lot 10. 
Small brook between Sherbrooke and Lcnnoxvill e. 
Mouth of brook on line between Ascot and Stoke. 
Westbury .. ..... - . ... . - .... . - - . .. . .. .... . .. _ .... Stoke R. VII. Lot 28. 
South Halifax . - .. - _ . - .... - . - . ..... _ .. .. . - ... _. _ .. __ . _ R. VIl. Lot 3. 
I reland ...... - - . - . - . - .. - . . . . . . . . . . . _ ...... .. _ . . __ ... . R. III. Lot 4. 

Do - ...... - ... - ...... - ......... . .. . ... - ..... ___ . . R. V. Lot 10. 

In many places on the Bras du Sud Ouest River, Vaudreuil , Beauce. 
On the Rivi ere des Plantes. 
On the Col way and on a small stream to the north of it. 
On the Riviere pcs Fermes. 
On Mountain River ...... ..... . _ .. _ . ... . __ .. _ .... _ . .. .. _ .. _.Col eraine. 
Also in the townships of Ditchfield, Clinton, Woburn and Chesham on the 

borders of Maine. 

List of aurifer
ous looali tios. 
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2. In drift ly ing on Silurian rocks: 

Key Brook ............................ . ... Brompton R. V. VI, Lot 28. 
Magog River . . .. .................. Sberbrookc R. IX. XIII Lots 17-22. 
Dudswell ...... .. ............... . ..................... R. VI. Lot 

Do ..... ..... ....... . ... . • . ................ . R. III. Lots 14, 15. 
" . .. ............... .. .. ... . ... ..... . .......... . R. II . Lot 38. 
" ........................ .... .............. . .... . R. I. Lot 34. 

Ditton ....................... . ......... ,. .... R. IX. Lots 17, 22, 23, 24. 
" .............................................. .. R. IX. Lot 2. 
" ................... . ........................... . R. XI. Lot 2. 

In several phwes on Little Ditton Hiver. 
Ditton . . .... . . .. .... . .. . .... . ...... ... ...... . ..... •. l:t. Vlil. Lot 60. 

u ...•... ......... . .•..•.......• . ... . . . ....•....• R. VII. Lot 56. 
' : ......... , ..................... . ....... . ..... . ll.. lV. Lot 52. 

At th e mouth of the Mountain Brook, Hampden H. II. IlI. 
Along the Cbaudicre River and its tributaries from Lake Megantic to St. 

Joseph, fine gold can be found in al most every pan of earth 
washed from the bed rock." 

View or. 'rhe view on the oppos ite page is from a photograph kindly g iven 
Hydrauhc Gold 
washing. me by A. A. HumphL'ey, Esq., t he Manager of the works represented. 

Should the entcl'pri se prove 8Ucccssful, there is in this region a ve1·y 
large field in ·which similar opel'aLions might be undertaken. 

"On the St. John and .Daquaam Rivers, tO the north-east, no gold was 
found, t hough car efully looked for. Thi8 m.ay be owing to the swampy 
nature of the country and the fow exposures of bed rock." 

" In Lhe central or southern part of the reg ion t he sedimental'y rocks 
al'e interrupted by six important masses of granite and some smal ler 

Granite areas. ones. :rhe area8 occupied by these vary ill extent from one square mile 
up to 100 square miles, some of them continuing acr oss t he borde1· into 
the s tates of Vel'mont and l\faine, where their distribution is still 
more extensivo. Mr. ·webster says "All these granite masses appear 
to be of similai· character and consists of white quartz, fe lspal' (or tb o
clase) and blade mica." The ;;onthernmosL lie 011 the boundary between 
Canada and Ve l'm ont; one extenclR west from Bebe Plain to the east 
shore of Lake .Memphrcmagog, and ful'thol' west another larger mass 
occupies fifteen miles along the boundary from LiWe Leach Pond 
eat:itwarcl, but nowhei·f' exLeudH more than two miles northward. To t he 
south in Vermont it covers a very lal'ge area, extending to and beyond 
t he Grand Trunk railway at I sland Pond. All these granite areas in 
Canada have been already en umeratecl and descl'ibed under th e head of 
" Intrusive Granites" in the Geology of Canada, 1863, p. 34. The 
limits of the several areas in Quebec have now been ti-aced and will be 
shown on the Geological map of the province. Some of these, and their 
extension into the adjoining states have been described in the Geologi-
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cal reports and maps of New Hampshire and Maine,* and it is lherefo1·e 
unnecessary here to enter into forth er detail of their distribution. The 
stratified rocks in contact with them are everywhere more or less dis
turbed and altered, the limestones are converted into graphitic schists 
or crystalline marble and the al'gillites into mica slates, chiastolite and 
staurolite schists, and are traversed by streaks and veins (dykes?) of 
granite. This kind of alterntion which may sometimes be observed 
apparently remote from any grnnite outcrop, has given rise to the sup
position that the fossiliferous Silurian and Devonian strata of the Gaspe 
Peninsula and of Maino have on their imuth-eastern extension passed 
eutirely into gnoisse8 and mica schi8ts; or in other words, that they 
have there 8uffored an inten1-Jo regional metamorphism which bas not 
affected them to the north-east; and this idea has been strengthened by 
the fact that sometime8 the altered rocks mentioned come into contact, 
or rest upon, and often closely resemble the older, (probably Huronian 
and in some cases perhaps Laurentian) granitoid, gneisses and mica 
schists. There are thus in this region two d isti net groups of' micaceous Two groups of 

. . d .t .d I rc1 1 l l .1 d t tl attere<lrocks. gne1ssic an gram 01 roe ,s. rn one more ot· 08S oca anu ue o rn 
causes which gave ril:le to the greatso-callod intrusive mas1-Jml of granite, 
which arc of Siluro-Devonian ago, and tho other due chiefly to the much 
mol'e ancient and extended movements which produced the regional 
metamorphism of Lhe Huronian and Laurentian Systems, and occurred 
in the Pre-Cambrian ages. Various nameB have been proposed fot· these 
altel'ed rocks aB, Calciferou8 mica schist, Lyman, Lisbon, and 
Montalban, nammi, based appa1·ently entirely on lithological and miner-
alogical characters, and not on a cat·efol investigation and mapping of 
the structure and succession ortbc formatiomi. In deRcri bi ng the altera· 
tion of tbe limoRtones in 1.he vicinity of "Lake Memphremagog, Mr. 
Webster says:-" The cont.act of the granite with the limeBtones and Cont!lotof gramte and 
calcal'eous slates of Silurian ot· Devonian age is well seen on i LR northern De,'onian limestones. 
edge in the IV, V, VI, and Vll. ranges of Stanstead, where there are a 
great number ofirregu lal' dykeK ct1tting and tongued in with the lime-
stone beds. The latter are much altered at and near the contact. The 
dykes are from half an inch to four feet in breadth, and sometimes form 
a network holding 1.he altered sluteR and limestonmi in what may be 
called the meshes." 

U nquestionablo proof iR thus, herC' and elsewhere, affo1·ded Age of the 
of the age of' these gt·anites. But the extent to which theygranites. 
have invaded and become mixed with the more ancient Pre-Cambrian 
micaceous and gneissic strata has not been clearly ascertained, though 
that they do so is certain and might easily be studied and worked out 

•Atlas accompiinying the Geologic"! Report of New Hampshire. Geology of New Hampshire, 
Vol. I . 1881 . 
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in the region south of Lake Megantic, or still more readily on 
the Ji ne of the Grand Trunk Railway between the townships of Bamston 
and Barford in Canada-where they are in contact with Silul'ian slates
and l sland P ond in VeL"mont where we find them associated with a 
totally different se t of rocks, 'vhich al'e probably Ruronian and which 
there iti aL present no reason for separating from those which form 
what I have desig nated, the g l'eat Sutton and Danville An ticlinal-the 
lowest rocks of which appeal' in Sulton Mountain as mi ca schist s and 
calcaL"eous g neisses, ofLen gL"anitoid. 

Postt Devon, ian The i mmcnsc influence which the Devonian b"'ranitc-formin sr er)och me amorp usm. ._, 
bas had on the Prc-Carbonifo!'ous rocks of the reg ion to the south-cast 
of Urn groat SL. Lawrence, Champlain and Hudson Rive1· break, is cer
Lainly deserving of morn car eful consideration and s tudy than it has 
yet received, and more ei;pccially i;o in connection with the alteration 
and metamorphi sm it has prodnced in large a!'cas of Paleozoic, and 
perhaps pL'c Paieozoi c, 1·ocki:>. When these a lLcred palcozoic strata come 
in contact, a:; Lh ey often do in Eastern Canada and in New England with 
the more ancient HuL"onian and Laurentian g nci sil, granite, mi ca schist 
and other crystalli nc rocks, it is only poss i blc to di tinguiHh them or Lo 
define t hei1· respective limits by the most careful and minute sLl'atigra
pbical work, such as the nature of th e reg ions in New England and in 
the adjacent provinces of Canada, where these r ocks arc chiefly 
developed, renders almost impossible, or at any rate has never yet been 
attempted . H euce the maps hith erto published, r epresenti ng the geo
logical structure of those r cgionR have necessarily been based almost 
entirely, 1-10 far as the cq stallin e g roups are concerned, on litholog ical 

Petrological and mineralog ical comparisons and considerntions, prodncing petrolo
maps. gical rather than geological mapi'l, and as a consequence, though impor

tant and valuable aids to future investigation, th ey afford a ve ry 
incon-ect and imperfect idea of the trnc geolog ical Atrn,cture and the 
sequence and distribution of the several fo1·mations. U nfortunatcly, 
while earefol , patient and minute observation in the fi eld has been 
unavoidably limited and local, study in the labo1·atory and theoretical 
deductions therefrom have been unlimited and wide spread; bu t, as might 
have been expected, have not on ly afforded no sati sfactory solution of 
the intri cacies of Appalachian geolog ical structure, but have on the 
contrary involved it in deeper mystery and compli cation. It is now 
evident that an entirely different system of procedure must be adopted 
before there will be any hope of definitely and sati sfactorily solving the 
problems which have presented themselves to successive observers in 
this difficult field. On pages 577-78 of the Geology of Vermont, 1861, 

~;"a~~t~~cvce~- Dr. Hitchcock bas clearly stated his conclusions respecting the age and 
mont granites. relations of the granites and schists of Vermont. These rocks are t.he 
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southern extension of those of Canada to which the foregoing remal'lrs 
special ly refer. Dr. Ilitchcock's conclusions were based on careful 
personal and extended examination in the field, and agree very closely 
with those of Sit· W. Logan, and also with those of the Wl'itet· whose 
conclusions are likewise based on si.milar careful examination of wide 
areas of Devonian granites in Australia and in eastern Canada. In 
these widely separated regions, whatever the causes may have been, the 
effects, produced ~re identical. 

Tbe most impot'tant points that now require investigation arc :-The Points.to be 
investigated. 

manner and extent in, and lo which the Devonian granite-form ing 
agencies have affected tho formations which were previously in a meta-
morphic condition, and whether portions of tho so-called Calciferous 
mica schistt1, and of Lhe Coos groups of the Now Hampshire survey 
which extend into Canada may not represent both palmozoic and pre
palmozoic strata of several formations, the normal conditions and 
characte1· of which has been more or less affected and changed 
by the agencies referred to; and on the supposition that the 
granite itself has been formed from the rocks with which it 
is now in contact, to what extent it may itself differ, and show in 
this some constant relation to the normal <l iffcrcnces observed in the 
several formations with which it is now locally stu-rounded. Theoreti-
cally in pursuance of this idea, the Devonian granites when in contact 
with Huronian rocks should materially differ from such as are in con-
tact wiLh the ordinary class of Devonian and Silurian sediments-horn-
blendic granite, syenite aud otbee more basic forms prevailing in the 
former case, and tho more acidic forms in the latLer. 

The investigations of the survey now in pt·ogrcss in Nova Scotia, 
New Brunswick and SouLh-easlern QLiebcc will, it is hoped, together 
with the cal'efnl microscopic examinations being made by Mr. Adams, 
throw some light ou thcRc questions, and in the meantime it is quite 
useless to further speculate and theorize respecting them. 

OTTAWA, May 1883. 
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APPENDIX. 

NOTES 

ON TEH! 

MICROSCOPIC STRUCTURE OF SOME ROCKS OF THE 

QUEBEC GROUP. 

BY 

FRANK D. ADAMS. 

The following notes at·e the r e:;ult of a microscopic study of a col
lectioll of rocks from the Quebec Group submitted to me for examina
tion by Dr. Selwyn. They are, with one exception, (that of the 
Fel,spathic Sandstone from Acton), from the middle and lower of the 
three divisions into which he has recently divided this Group,* and. 
are, therefore, in DL'. Selwyn's opinion, pl'Obably ofLowet· Cambrian, or 
Huronian age. The nomenclature employed for the massive rocks is 
that of Professor Rosenbnsch,t to whom my best thanks are due for 
much assistance kindly afforded me in this investigation. 

MASSIVE ROCKS. 

1. Hornblende r-traiiite-Shipton, Range X!T., Line of lots 7 and 8. 

ThiA rock is composed essentially of quarLz, orthoclase, plagioclase 
and hornblende, with a littl e Litanic iron ore. The hornblende, as is 
usnal in grnni tes, se l<l.om has a good cryst~lline form. It is light 
green in coloui', ALrongly pleochroic, shows in many places the charac
terisLic cleavnge and often occurs twinned. It sometimes conLains 
little pleochroic " hOfe " surrounding minute doubly refracting 
crystals. Its angle or exLinction, as is often the case with Lb e horn
blende iu granites, is large. The gi·eaLest abgle measn red was 24°, 
and this was in a section in the zone of the orthopin acoid and clino-

* Report of Progress, 1877-78, P· 3, A. 
t Mikroskopische Physiographie der massigen Ge~teine. Stuttgart, 1877. 
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pin acoid nearly but not quite coinciding.with the latter plane. Many 
of these hornblende g rains assume a fibrous form at, their edge, but 
thi s is especially th e case at the exLremilieR of Lh e elongated patches 
in whi ch it often occurs. Th e rock is no Jonge l' fresh. The felspar, 
of which a ve ry considerable proportion is plagioclase, is a good deal 
decomposed, and the hornblende is altered in a very pecLLliar and 
apparent ly bi therLo unobserved maimer. Thrne istagcis of Lhe alteration 
can be cleaL"ly dis Li ng uishcd. l sL. The horn blen<le changes Lo a scaly 
mass having all the appearan ce of' eh lorite. Thiti zone is not always 
present. 2nd. ThcL"e is a zone of fine needl es, generally in tufts with 
parallel extinction, and whi ch have a bl'Own or yellow co lour. This 
colour, however, probably does not belong to the needles themselves, 
bul is due Lo the separation of hydrnLed oxide of iron 0 11 tbe decom
position of tbe hornblende molecule. 3rd. Running ouL from these 
tufts are long and exceedingly fine hair-like needles which penetrate 
the quartz. These are colourletis and probably the same as those of 
the yellow zone, but, longer and finer. Di·. George Williams, of Johns 
Hopkins University, to whom I am indebted for information on several 
points connected with thiis rock, remarks Lh e curious facL of the 
"constant relation existing between the hornblende and quartz; while 
the edge of a hornblende c1·yistal in contact with felspar is quite sharp 
and fresh, or, at mosL, only fibrou ; the edge of the same crystal in 
contact with q uarLz almost a lways presents the phenomena desc L"ibed." 
Dr. Williams co nsiders Lhat t here has been a mu tual r eaction of these 
two minerals on each oLhel' in a way exactly similar Lo t hat so often 
observed between plag ioclase and olivine in the Scandinavia n Qlivine 
diabases*, in which cases a zone of silicaLm; of undeLermined character 
is fo rmed ~tlong Lhe line of conLact, beLween the two mi11eral8. In 
this rock the yellow tufts of needles can oflon be seen along the 
juncLion of two quarLz gr:.tins, in which case Lh ey have prnbably 
been formed by infiltraLion. Some quarLz g rnin is are BO filled with 
the fin e needles thaL they prcscut exacLly the appearance of decom
posing cordierite, and mig ht easily be mistaken for thaL mineral 
were iL uol, for the facL that a uniaxial inLerfernnce figure may be 
repeatedly observed. In t:iome places the hornblende chauges to a 
finely fibrous yellow mineral, probably chryi;otile. The iron ore is 
present in small quantity, aud is partially decompot:ied Lo leucoxene. 
Apatite is present in the usual long slender crys tals. 

• Torn obohm-" 1Jber di e wichtigeren Gabbro-v.-Diabas Gesteine Schwedone," Neues J ahr
buch fur Mineralogie, p.~38.3 , 1877. 'l'ornebohm considers one por tion of this zone to be 
composed of hornblende. grains. 



10 A GEOLOGICAL SURVEY OF CA ADA. 

2. HfJrnblende Granite-01ford, Range XV, Lot 3. 

::M:uch decomposed, the hornblende, however, does not show the 
peculiar method of decomposition seen in the last specimen . Judging 
from the section, the rock must have been submitted to great pressure. 
The quartz grains are much broken and the section is tmversed by 
several lines of fracture along which the constituents have been 
reduced to an aggregate of very small grains, and depositions of 
secondary minerals have taken place. 

3. Quartz-free Porphyry-Shefford, Range III., Lot 24. 

This rock occurs associated with ch lori t1c schists, and is, so far as 
can be ascertained, comformable to these in strike and dip. In a sec
tion it is seen to be composed of a microcrystalline groundmass, hold
ing numerous large crystals of felspar scattered through it. These 
felspar crystals have, under the microscope, a turbid appearance; they 
sometimes occur in simple forms, sometimes in twins, according to the 
Car lsbad Jaw; and one or two of them in thu sections showed an ex
tinction parallel to a crystallogmph ic axis, thereby proving that the 
felspar is really 01·thoclasc. A few plagiocla e crystals, like those of 
orthoclasc much decomposed, but showing polysynthetic twins with 
very n:uTow lamell ae, are also present in the section. No quartz crys
talR arc present in either of the th ree 8cctions of this rock which ha,-e 
been prepared, and it has accordingly been classed as a quartz-free 
porphyry, although some quartz recognizable by its uniaxial and posi
tive character is present in the gronnd mass, so that, stri ctly speaking, 
it would probably occupy a position intermediate between the quartz 
and quat'Lz-frec po1'phyric8, such rock:; being by no means rare.* The 
rock is, however, a good deal dccompoRcd, calcite being prc:;ent in the 
ground mass, so that Urn quartz may be a secondary product. Dis
seminated through the g l'onndmas , and in 8maller amount in the 
imbcddcd crystals, there arc nnmeron8 opaque black grains, generally 
irregular in shape, but sometimes occurring in little cubes; these are 
probably an iron ore. Associated with these g1·ains, at a few placer; in 
the g 1·ound mass, there is a strongly plcochl'Oic mineral, the co lours 
cba11ging from light yellowish-brown to a dark brown, and with great
est absorption pat'allcl to a very good cleavage. Between cl'Ossed Nicols, 
extinction Lakes place when Lhc piano of polarization of either prism 
coincides wiLh thi8 cleavage, so that the mineral is probably a magnesia 
mica. In a section the grountlmass appears of a light brownish tint; 
the color being due Lo a yellowish-brown miirnl'al which is finely dis-

• Comp. Ro•enbusob, Mikroskopische Pbysiogmphie cler massigon Gesteine, p. 129. 
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seminated through it, and which altio occurs, though in much smaller 
quantity in the imbedded crystals, either in little patches or running 
along lheir cleavage liues. 

4. Quartz Porphyrite-Potton, Range X., Lot 16. 

The groundmass is microcrystalline. In it both plagioclase and 
quartz can be recognised; the former, by its polysynlhetic twins, and 
the latter, by its axial figure. The imbeJdcd crystals are numerous, 
and arc pL'incipallyplagioclase, sometimes showing a double set of twin 
lines. Ono or two untwinned felspar cryHtals arc present in the sec
tions. A few clear well-formed quartz c1·ystah; arc also imbeddod in 
the ground mass, and bold numerous cavities with mo\•ing bubblei:;. The 
felspar crystal!; also hold many cavities with bubbles; 80me of these 
bubbles can be see n to be in motion, while othel's, which al'e gener
ally large in size, compared to the cavities, remain statiouary. In 
addition to these quartz and fclspal' crystals, there arc distributed 
through the g roundmass, numorom; masses which arc apparently 
aggregates 01 yellowish-brown rhombohedl'al crystals. They arc com
posed pL'incipally of an untwinnod cal'bonate, with yellowish-brown 
hycl rated oxide of iron occurring around the edges of the ma:;sei; as 
well as along t he cleavage lines and in in·ogulai· Rhaped maRsos in the 
carbonate, which ii; also in eomo places traversed by minute acicular 
crystals. ·when a section of lho rock is treated with dilute J1ydro
ch lol'ic acid, the ca1·bonalo is dii-;i;olvod out with offorvosconce, a por
tion of the oxido o(' iron altio passing into so lution. On treatment 
with the concentrated acid, all the oxide of iron goes into solution, 
leaving a dull greyish transluconL mincl'al t hrough which the oxide 
of iron had apparently boon diHRominatod, and which on tl'oating the 
etched side with fochsino, abHOl'bod the colouri ng matter and became 
deeply Rtainod. The caYitios, after the removal of' the cal'bonale, are 
oflen soon to be lined with ibis mineral, while Lho ·minute aci 'LLlar 
crystals which remain unacted upon by the acid, tra,·orso them in 
various diroctionH. Tho8o masi:;es do not poi:;sosi:; any general outline 
which would indicate their doriva,tion from either hornblende or augite, 
al though Lucy have probably originated fl'om the <.locomposi tion of 
some bibilicalo. Scattered thickly through the groundmass and occur
ring alt10 in tbo imbodclocl fclspar crystals, there arc minute lath
shaped crystals, generally ragged aL the LerminaLionR. Tho:;e arc 
colourlol:41:l, of a very faint greenish tint, doubly refracting; the inter
fere nce colors being rather bl'illiant, and have a very good cleavage 
parallel to their leng th, and oxti notion parallel to this cloavags. 
·when the section is treated with hydrochloric acid and then with 
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fochsine, these little crystals are found to have been attacked and 
stained. They are probably some hydrated variety of mica. A few 
grains of pyrite arc also present in the sections. 

5. Gabbro-Between Lake Colombe an'l South East line of Wol(estown. 

This r ock occurs associated with t he serpentine. It is composed of 
diallage and plagioclase. The diallago is fo l' t he most part tolerably 
fresh, though in places it is docompoi;od. In addition to the prismatic 
cleavages, i t has the usual perfect cl ravage or " theilbarkeil" parallel 
tv the orthopin acoid. In most of the crystals occurring in the sec
tion which show this cleavage, the axes of elasticity make an angle 
with it; but several grains were found which were cut in a direction 
approximating the base 01· an orthodomo, and in which, consequently, 
the extinction ~tlmost or quite co incided with the cleavage. By ex
amining the axial figtu·e seen in such sections, the plane of the optic 
axes was found to be at rig ht angles to the cleavage, thus proving 
that the min eral was really diallage and not a rhombi c pyroxene. 
Th e plagioclase in the section is now entirely decomposed, principally 
to a dull translucent mass with aggregate polarization (saussurite ?) 
Numerous very minute scales of oxide of iron are scattered through 
the rock. 

It bears a very close resemblance to a gabbro from near the bead of 
the Upsalquitcb River in New Brunswick. 

The following four rocks bear a general resemblance to one another. 
They are exceedingly decomposed; but littl e of their original constitu
ents r emaining intact. Being doubtful as to whether they should be 
regarded as igneous r ocks, [ sent ::;eotions of two of t hem, viz., t hat 
from Potton, Range VJ., Lol H , and that from Raugo X., Lot 34 of 
t he same towm;hip, lo Professo r RoHon bw;ch, who was kind enough to 
examine them for m e. Profoi;sor Rosonbur;rh gave it as hi s opinion, 
after a careful examination of the slides, that the rocks wor e not sedi
mentary, but were hig hly altered di~tbases. 

6. Altered Diabase-Patton, Range VI, Lot 14. 

The rock is very fine grai ned and of a dull g reenish-gray colour. 
In my sections none of the original augite r ema ins; in its place, there 
is a mixtul'e of lig ht gr een actinolite, often altered to chlorito, a nd some 
opidote. Th e 01·ig inal felspar is decomposed into a mixture of quartz, 
al bite aud calcite. Th e iron Ol'O is altered to leucoxene. A little pyrite 
is present. Professot· Rosenbusch observes that t his kind of alteration 
ir; very common in the diabasos, which occur in the form of bods in 
the melamorphio districts of the Rarz, of the Rhein (Taunus), and of 
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the Fichielgebrigc, n.nd tbal ibc structure of the l'Ock, which is still 
to be distinctly i>cen in places, shows that in thi;; l'Ock also we. bave an 
n.ltered cl iabasc. 

7. Altered Diabase-Patton, Range _.,r., Lot 24. 

Very fine grained and of a du ll green isb-gray color. What has boon 
said of the lasL rock applicH equally well to this. A large part of the 
actinolite is decompo::;ed to chlorite. Some of the original plagioclase 
can stil l be recognised. A good deal of pyrite occurs scatternd through 
the rock in cubic crystal:;. 

8. Altered Diabase-Patton, Range X, Lot 12. (Owl's Head.) 

A similar fine grained greenish-gray highly altered diabase. 

9. Altered D iabase ?-Top of Adstock Mountain, '1 '01cnship of Adstock. 

Very fine g rain ed, and even more decomposed than the otbei· specL 
mens. Consist. large ly of very fine tibroui> light-green actinolite. Ch lo
ritc, quartz, plagioelase and leu coxene arc also preseD t in smaller 
amount. On treating a section of this rock with hydrochloric acid for 
thirty-six hout'H in the cold, and then witb fochsine, mucb cb lorite 
occurring in liLLl o HLri 11gt! and patches, often running along tbe cleavage 
lines of the hornul endo ii:; scc1 1 to have been attacked and HLai.ned, 
while the greater part of the actino litc itself it; :;Lill unaLtacked. 

The bantl specimen is tnwen;cu L.r small veins of white quartz. It 
is probably like tbo otber throe, a much dccompo::ied diaba::ie. 

HJ. Diorite-Adstock Mountain. 

A second specimen bearing the label Adstock Mountain. 
It is rather coar::icly crystalline, massi\7 <', and of a g reyi sh-green 

colour, and is compoi;ed of' hornblende and plagioclasc. Th e hornblende 
is g reen or in 80mo placoR brownish in colour, and is clistincLly plcochroic. 
It is recognisctl by its biaxial character, its well marked cleavages, 
cuLtiog one anoLhcl' at an angle of about 124°, and its small extinction 
angle of about 16°. Jt is ofLen Lwinued. Much of the hornblende i.s 
decomposed to eh lori Le. l n many casoi:; the alteration ap1)ea1·s to pass 
through an inlermcdi:::.tc oitage in which the homblencle a:;1;ume:; a 
very finely fibrous appearance. 'fhe fibre:; arc genera lly approx imately 
parallel, but do not as .a geueral rule exting uish simultaneot1sly. In
dividual tiures can often be i:;een to baYc au extinction inclined at a 
small angle to their longer axi;,. Somo of thetie fibrous grnins. 
show a distiucL biaxial figure. The plagioclaHc is dull from incipient 
decomposition, buL genernlly :;hows wed defined polysynthetir, twins, 

5 
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of which two sets are frequently present crossing one another. 
Although the two minerals have inLorfered with each other in 01·ys
tallizing, both show in places good crystal forms. The felspar is 
perhaps upon the whole tho betiet· crystallized of t be two. On treaLing
an uncovered section wiLb hydrochloric acid for an hour and a half, and 
then with fuchsine, decomposition product:>, occurring both in the 
hornblende and plagioclase in littl e strings and spots were found to 
have been acted on and stained. On treating the section wiLh the 
acid for thirty hout·s longer, the undecomposed hornblende wm> still 
quite unacted on, but many of the hornbl~nde Cl'ysLals which had been, 
as above mentioned, altered wholly or iri part Lo ch loriLe, were found 
to be stained by the fuchsine. The tibl'ons hornb lende was found to 
be everywhere much mixed with ch lorite. 

CRYSTALLINE Rcmsn:; AND SE1tPJ<:N1'lNEs. 

The following tive rocks resemble one anotbel' i11 composition, but 
present RLructural diffc1·ences. They are evidently clo:;ely allied to a 
set of rocks from the Hul'Onian tseri es in lhe region souLh of Lake 
Superior described by Dl'. \\Tichmann, and clas:;ified by him under the 
general heading, "FolspaLbic hornblende i:ichist and rock." * 

In these rockll from the Quebec group, however, tbe hornblende is 
almost iuvariably pl'Csent in the form of acLinolito, while !n thoRe from 
Lake Superior, it apparenLly ai:i a go 11 ornl rule occur:; in Lho ordinary 
prismaLic form. IL has recently been stated tbaL the chloriLc r;c bist 
associated with the dioriLo aL Dobsohan, in llungary, and ouL of which 
the latter is suppm;ed to h<we been produced, has a micro-cryi;talline 
ground mass of a foh;paLbie nalnro. The folspar of this ground1iutHll is 
judging from fiame reactions pretty rich in soda. t 

The::io Canadian rocks al'C regarded by Dr. Selwyn ai; altered conLem
poranoous volcanic rocki;. 

ll. Fe"lspathic Actinolite Schist-Pinnacle .Mountain-East St. Annand. 

When a section of this rock is examined with the naked eye, iL is 
seen to consist of a number of more or Joss rounded ma:;ses of an almost 
colourless transparent mino~·al, averaging about 0.1 in ch in ·diiLmeLer, 
together wiLh a few largo magnetite crysLals, imbeded in a gl'oon 
groundmass. ·when examined under Lhe microscope these rounded 
masses are seen to consist, as a general rule, .of a sing le crystalline 
individual, but often, especially in the lnl'ger ones, two or even more 

* "Microscopical obscrv1ttions on the iron bearing (IIuronian) rocks from the Region so ulh of 
Lake Superior-Arthur Wichmann Ph. D. 11-Goology onVisconsin . vol. III. 11. 611. 

t "Dalen iiber den Diorit von Dobschau 11--Ladislaus Nagy. (Foldtitni ICozltiny 1880, X, l03). 
Noticed in the Nones Jahrbuch fl\r Minernlogie, elc., I, 2, 1882, p. 236. 
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intlividualA are present. Each of these individuals contains a multitude 
of greenish inclusions, giving to the mineral, which is itself colourless, 
a green co lour when seen in small fragments. TheAe inclusions are 
heaped np in the centt'al pot'tion of the et·ystals, leaving a nanow zone 
immediately a1·ound the edge with comparitively few. When one of 
these rounded maHHeR contains more than a single crystal, each indi
vidual has a heaping up of the in cl us ions about its own centre, leaving the 
lines of contact comparatively free from them, thus making it in many 
easeR possible to diKtinguish the various crystals without the aitl of 
polarized light. The inclusions are pt'incipally of two minerals. One 
occurring in irregular shaped, often elongated grains, with the high 
index of refraction, b1·illiaRt interfel'ence colours and characteristic 
pleochl'oism of' epidote. Tbe otbe 1· gene1·ally in narrow elongated 
crystals with cleavage pamllel to their long axis, and an extinction 
making a small angle with thi s cleavage, and which are actinolite. 
The colourless minet'al itself is vel'y clear and free from decomposition, 
when cut approximately perpendicular to an optic axis it always shows 
the revolving ba1· of a biaxial crystal, and many of the crystals show 
a ,:;et of pat'allel cleavage lin es, F>ometimes crossed by a second less 
perfect set \Yith an inclination val'ying with the direction of the sec
tion. Most of the crystals are untwinned, a number however show 
twinR co1i1posed of two differently orientated parts, and some exhibit 
the polysyntbetic twins of a plagioclastic felspar. It is therefore felspar, 
triclinic certainly in part and perhaps altogether. The impure felspar 
fuses at a little ovet· 4, g iving a strong soda flame. '.l'he green g round
mass consists of actiuolite crystals with epidote, a brown strougly 
dichroic mica, a small quantity of chlorite, and bC1re and there a little 
quartz, distinguished from the fclspa1· by its uniaxial character. The 
magneLite crystallizes in octahedra, generally very perfect in fol'm, 
and occurR in the g roundrnass, often howevel' })enetrating into the 
felspar crystalH. The rock alRo contains a considerable amount of 
calcite in large grnins associated with, and sometimes occurring as an 
inclusion i11 the untwinned fclspar. A section was treated with con
centrnted hydrochloric acid fol' an hour and a half without warming, 
the calcite having been previously removed by treatment with dilute 
acid. The magnetite was dissolved out and the brown mica somewhat 
acted on. By a longer tl'eatment with the a,pid (thi1·ty hours), all 
the mica, as well as the chlorite was etched, but all the other con
stituents were apparently quite untouched. 

An attempt was made to 1:3eparate the constituents of the rock using 
a solution of iodide of mercul'y in iodide of potassium, and thus 
ascertain by means of specific gravity whether more than one species 
of felspar was pl'esent. The magnetite, epidote and actinolite. were 

• 
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easi ly obtained in an almoHt pmc Htatc, but the felspar was found to 
contain t:>O many inclu->ions that it was imposRiblc lo obtain good 
resultR. AHhongh the g1·aim; wel'e of sue;h a size that they passed 
through a sieve with 80 meshes to the linear inch, it was found that 
had they been half lhis size very few would have been free from the 
inclusions. 

The rock has a green colour and in the band specimffil a rather 
cl istine;t RCh istose f!trudure. 

12. Felspathir Actinolite Schist-Sutton, Ran.qe If., Lot 1. 

Tdcntica I wi Lh the Pi nn:ie;le M:ou nt:ii n l'OCk in almmit every respec:t. 
Magnetite iR howcvel' wanting in Uic Ree;tions, no1· e;an any be Reen in 
the hand tipee;imen, and more qual'lz iR j)l'Csent, occurring in the green 
groundmasA, in aggl'egates of small cleat' uniaxial g l'aimi. The fe lspar 
masses are also somewhat larger, and the individual crystals of felspar 
even more crowded with inclusions. .Many of them show lines of 
polysynthetic twioning. 

13. Felspathic Hornblende Schist-Top of Bear Mountain-Patton, Range 
XI., Lot 2. 

Consists of numel'Ollfl felspar i nd ivid nals together with some of horn
blende, and ofa greyish translucent mineral, imbcdded in an aggregate 
of smal !er grains. The fel:;par is ofLen well crysi.all izcd. .Al most every 
grain is twinned, the majority of them sh0wing polysyntbetic twin 
lines. As in the e;ase of the la~t two rocks, they hold inclusions, 
which however are not so numel"ous aud ~we very small. These are 
probably epidole and actinolite as before, but little bunches of a yel
lowish rnicaccous mineral are also present. It is therefore certain 
thnt in this roc:lc a large proportion of the felspar is plagioclase, and I 
am inclmed to think that the whole of it really belongs to a triclinic 
species. The bornble11de iti of a light green colou1·, and shows the char
acteristic cleavages, cutting one another at an angle of about 124°, and 
bas a small angle of extinction, The large individuals often terminate 
in a bunch of fibres. The greyish translucent mineral above mentioned 
occm·s in masses which aTe genernlly irregular in shape, and often 
elongated in the direction of the plane of fo li ation. They sometimes, 
however have a rude rhombic outline. On the thin edges where it is 
transparent, it is seen to be made up of minute rounded grains with 
high index of refrae;tion and showing brilliant interference colours. 
They resemble some forms of leucoxene, a decomposition product of 
titanic iron ore which is in some cases at least, a form of the 
mineral sphene. A qualitative chemical examination of the rock was 

• 
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made, and a di stinct r eaction for titanic acid obtained, so that the 
mineral may be rcfcn·cd to this spec ies. Tb e finer grnin ed aggregate 
in which these larger individuals are imbedded. consists of hornblende, 
generally in the fo rm of actinolite, together with felspat', quartz, and 
cblorite. A mineral occul'l'ing in small irregul::tr shaped brown leaves 
with elongated cross sections and often in the form of liLtle bunches is 
also present. It iR uniaxial and negative. The cross sections exhibit 
strong dichroil:!m with almoR t total absol'ption of light passing through 
them parallel to their longer axi:;. It is therefore a mica probably 
allied to bi otite. It iR intimately associated with the hornblcndfl. A 
good dea l of epido te, togethe1· with a li ttle py l'ite and hcmatite also 
occur in small gra im;. The rock being schistose, a rude pa l'a llelism in 
the a 1T1.111 gemcnt of the constituents is often to be seen in tbe sections. 
This is shown very well in t he case of its long hornbl end e cryRtals 
which frequently cu l've around t he felspar cryRtals g iving an appearance 
somewhat resembling flow structure, and which is in man y cmies to be 
observed in crystallin e schists, notably in the porphyroids. 

14. F'elspathic Actinolite Schist-Stuckely, Jlange VII, Lot 6. 

A fine gra in ed greeniRh-g ray schi st composed principally of felspar 
and actinolite, with a good dea l of chlorite. Th e felspa1· is in the form 
of small clear biaxial grains, generally unLwinn ed but often showing 
polysynthetic twinning, and forms a sor t of g l'oundmass of the schist, 
being frequently penetrated by the actinolite ci·ystnls. Lal'ge crystals 
of epid ote and a large quantity of iron ore in irregular grains are 
scattered throug h the rock. The latter are usually much elongated i 11 

the direction of the foli ation of the r ock, and sometimes on very thin 
edges ar e seen to be transpareTlt a nd of a deep red colour. This iron 
ore differs ve!T much from that contain ed in the rock from Pinnacle 
Mountain, not onl y in its want of good crystalline form, but in t he 
difficulty with which it if! attacked by hyd rochloric acid. The mag netite 
in the sections of t he Pinnacle Mountain rock was entirely dissolved by 
treatment with concentrated hydrochloric acid for an hour and a half 
in the cold. The iron ore in this r ock was but very sl ightly acted on 
by treatment with the acid for sixty houn; in tbe cold , but was dissolved 
when t he section was treated witb hot acid for two hours. It is probably 
an ore rich in t itanium, as numerous little bunches of inegular r ound ed 
grains of mineral resembling sphene are scattered t hrough the r ock a nd 
fr equently cluste i·ed ar ound i ts irregular shaped grains. The consti
tuents of the rock generally have a parallel an a nge ment, and frequentl y 
in different layers one or other constituent predominates. The rock 
also contains irregula1· shaped secretions, g iving to it a sort of amygda
loidal apppearance and which stand out from the weathered surface. 
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They havo a moro or less rounded outline, in a section are seen to have 
prntty well define<l walls and arn frequently elongated in the d irection 
of the piano of foliation. Some of tbose aro composed of chlorite and 
a triclinic folspal', while others hold well-crystallizeu epidoLe wbich 
frequently predominates to tho almo;it total exclusion of the other con
stituentR. The ch loriLe occurs in bunches of leaves arranged parallel to 
one another, or in rn<liating masses. The fe lspar sometimes assumes 
sheaf-like forms and presents a turbid appearance under the microscope, 
due to numerous small blackish inclnsions auc.1 minute cavities. Tbe 
felspal' from one of these secreLiorn;, fused at about 4 to a transparent 
globule, giving a strong soda flame. 

15. Felspathic Actinolite Schist-Bolton, Range V, Lot 28. 

Vet·y i milat· Lo the last rock, consisting principally of acLinolite, felspar 
and epidote. The fclspa1·, ai:; before, forms a sort of ground mass, of very 
clear grains, sometimes showing poly:>yntbeLic twin lines. Although 
some of Lhei:;e grainr; look very much like quartz, I have not been able 
in a single instance Lo prove the prer;ence of this mi11e1·al in the rock, 
since thei:;e grains whenever properly cut show the revolving bat· of a 
biaxial crystal. The actinolite occurs in the form of long s lender crystals, 
eithel' separate or aggregated to mat-like masses, in which cases a Ii We 
chlorite is also present. A small quantity of well-crystallized magnetite 
is present in the rook, and is much mol'e readily attacked by the hydro
chloric acid than the iron ore in the specimen from Stuckely, being 
compleLoly removed from the section by treatment with the acid for 
thirty hours. 

16. Felspathic Hornblendic Schist-Bolton, .Range XI, Lot 3. 

This rock is very distincUy fol iaLed, consisting of Lhi n al ternato layers 
of a gL"eyitih and of a brownish colou1·. 

The darker layers consist of irregular shaped grains of brown horn
blende with a small quantity of feli:;pa1·. The light co lolll'ed Layers consist 
of felspar, with grnins of cleat· green augite, and a little hornblende. 
Leucoxene, often with a COl'e of ilmenite, a lso occurs in iho rock, pl'in
cipally in the lighL colout·ed layei·i:;. The minerals do not po sess good 
crystal lin e fo1·m. The hol'llblende is stL"ongly dichroic and shows the 
c leavage:; charactcl'it1tic of hornblende crosRing one another at an angle 
of about 124°. The fe lspar is eolourless, ofLen a good deal decomposed, 
and generally unLwinned, in many places, however, polysyntheic twin 
lamallre can be seen. In sections the rock is seen to be traversed by 
numerous little faults running in a direction appi·oximately at right 
angles to the foliation. Dr. Selwyn supposes this rock to be an altered 
tuff, and its microscopic charncters do not oppose this view. 
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17. Gneiss-Island in L ac Noir, Township of Coleraine. 

This rock is composed of quartz, orthoclase, plag ioclase and a very 
lig b t colourer! mica. Both t he qua i· t7. and felspar g rains ar e much 
brnken, fau l tcd and twisted. Th e mica occurs in irregular :s trings and 
cu rved Cl'ys tals hav ing a r udely parallel direction, and genera lly run
n ing between Lb e qua rtz and felspar g rnins, it also occurs a.-; a scaly 
cry pto-crysialline aggregate. lL has one very good cleavage with 
extincLion parall el to it, in some c.:rys ta ls no pleochroi sm can be 
obser ved, in ot her s ligh t pass ing through in a dil'ection pa rallel to the 
cleavage assumes a \O ry faint reddish tin t , while i haL traversing th e 
<.:l'ysial aL righ t ang les to ib e cleavage bas a nry fain t g l'eenis h tin t. 
In some places iL holds the pleochroit i<.: " bofo" before ment ioned as 
occurring in t he horu blonde of Lhe granite from Ship ton. It is perhaps 
so me hydrated potass mica, and in many cases looirn as if it wore a 
seconda ry product. Al thoug h no L a typi cal specimen of the species, 
tbo name g neist:i is perhaps the most li lting fo r t hi s r ock. 

18. Serpentine-R ange 11. R iviere des Plantes. 

The section of th is serpout in c co ntains a few r emains of a rhombic 
py roxene. These are slig hLly ploochroic, and ha,·o one Yet'Y good 
clearngo to whi ch the oxtiuciion ii:; ahvays pamllel. Numerous little 
blnck need lei:; al'C also in la id pat'al lcl to thi s cleavage. Jn one or two cases 
whore the mi11 ornl was cut peqicncli cLLlar to an op t ic axis, the piano of 
the opt ic axis wa::; fo u11cl Lo be parnl lei Lo Lhc cleavage, showing that Lbe::;e 
r omaim; arc r eall y rh ombic py roxene and not diallage. This serpentine 
is Lborofo t·o t he pL'OclttcL of Lhe alteration of i:;o me rock of whi ch a 
rhombic pyroxene was a consiiLLLeni. 

19. Serpentine-Melbourne. 

The rock ii:; of a dark green co lour. In examining 8ections of it the 
al tcr n,tion i.o :<c rpcntino was foun d lo I.Jo complete, with th e m:ccp tion 
of a few irregular shaped romnani.::; whi c.:h occur in one of them. ThoRe 
have a well marked cleavage, or ratbor fibrous sirucLuro, in one direc
tio n with extinction parallel to it, and ( the section being a thick one) 
a well marked ploochroism, the light passing through p imtll el to the 
cleavage being green, and that passing it at r ight angles to it of a red
d ish cololll'. They are probably basti le or &omc alli ed min eral derived 
from the alteration of a rhombic py roxene, which was a constituent of 
t he rock fro m which the serpentine was deri ved. 

C LASTIC R OCKS. 

Of the foll owing rock;; the firnL i.s a tl'llc g rauwac.:ke, as the term is 
used in Germany, and althoug h some of the others, notably , Nos. 25, 26, 
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and 27, differ from it in several respects and might perhaps be more 
properly classed as highly felspathic sandstones, 1 have retained the 
name grauwackc in the case of Nos. 25 and 26, placing after it the 
name highly fe lspathic sand.:; tone, and mentioning iu the short descrip
tion wherein they differ from grauwacke proper. 

20. Highly Fe"lspathic Grauwacke-Potton, Range VIII. Lot 15. 

When a thin section is examined thiH rock is seen to be composed of 
numeroul:l fragments of mineral;;, together with some rock fragments, 
united by a small quantity of a micro-crystalline cement. Many of 
these fragment::i arc of quartz, these are generally angular, but some
times i;omewhat rounded. A few of felHpar, both orthoclastic and plagio
clai;Lic, al'c also prer;cnt. There are alHo a large number of grain;; which 
are now decomposed to an aggregate, but which wci·e originally felspar, 
since here and there a fel;ipai· grain may be seen partially decomposed 
to a simi lar aggregate. The quartz grain;; arc not very rich in inclu
sions but sometimes hold the hair-like bodies often seen in the quartz 
of granites. A good deal of calcite, e\7 idcnily a decomposition pro
duct, is scattered through the rock in little grains and strings. In 
addition to these mineral fragments there arc a munber of fragments 
of a vc 1·y dark coloui·cd, fine g rained rock. These are very irregular in 
shape, sometimes much elongated., and often have a schisto:;e strncture. 
Between cmssed nicols they arc Heon to be in places isotrope and else
where vc t-y feebly, doubly refracting, but. contain little doubly refract
ing microlites as well as numcrom; opaque black granules. They are 
often penetrated by Jath-slrnped crystah:i of a mineral which is opaque 
or almost so, but by reflected light is of a dull yellowish colour and 
without metallic lustre. They ahlo occasionally hold pyrite. 'rhese 
are fragments of a very fine grained grauwackc schist, and of argilla
ceous quartzite. The cementing matei·ial il:l probably derived partly 
from the decomposition of the felsp::u· fragment:;, and is in part a product 
of the alteration of what was originally a muddy material deposited 
with the grains. 

Most of the sectio n of this rock also contain minute Cl'ystals ofzil'con. 
These al'C in the form of square prisms, often te1·minatecl at one end by 
an obtuse pyramid. They al'O colom· lc:sl:l, have a, high index of refraction, 
polarize in brilliant Lint;; and have an extinction parallel to the pri!:lm. 
On the square basal ;iection they show the cross of a uniaxial crystal, 
whid1 when tflsted with a quarter-undulation plate proves to be po:;itive 
in sign. These zircons are ;iometimc;; witbotit good Cl'yr:;ta lline fo1·m. 
Nearly all the sectionr:; also coutain small oblong Ct')'Stali; of a brown or 
green colour. These arc traversed by transverse cracks, have an extinc-
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tion parallel to their long axis, and are dichroic, the greatest absorption 
taking place when the light passes through the crystal in a direction at 
right angles to the long axis. 'l'he ends of the crystals are inegular, 
in the larger crystals one end being almost invariably terminated by a 
somewhat fibrous development of the crystal, often lighter in colour 
than the remainder. These are tourmaline crystals. Grains of pyrite 
and minute crystals, probably apatite, are also present in most sections. 
A section of this rock was treated with concentrated hydrochloric acid 
fot· twenty-four hours and then with fuchsine. The rock fragments 
were unacted on with the exception of one in which numerous little 
points were found to be slightly coloured. The dull yellowish crystals 
penetrating them were also unacted on. Some of the decompo ·ed felspar 
fragments were slightly but distinctly coloured, whi le the other felspar 
grains and the cementing material were unattacked. 

Professor Rosenbusch, to whom I sent sections of this rock, states 
that it is similar to the felspa1· rich grauwackes which occur in the 
Vosges, for example, in the Devonian and Carboniferous, chiefly in the 
metamorphic districts designated by the older French geologists as the 
"terrain de transit10n modifie." 

21. Highly Felspathic Grauwacke-Shipton, Range VI. Lot 11. 

Resembles the last rock. The fragments in this rock, however, con
sist almost exclusively of felspar. They are more or less angular, the 
plagioclase grains being at least as numet·ous as those of orthoclaRe. 
Quartz grains are very few in number, ifindeed any are present in the 
sections. A light green mineral is disseminated through the sections 
of this rock in strings and irregularly shaped patches. It is often 
pleochroic showing light green and greenish-yellow tints, and beLween 
crossed nicols sho-ws aggregate polarization, with dull blue tints. It 
often occurs in little leaves and radiating sphemlitic masses, and in some 
of the larger leaves a fibrous structure can be seen, in which cases 
extinction takes place parallel to the fibres. It thus bas under the 
microscope the characters of a chloritic mineral, and has undoubtedly 
originated in great part at least from the alteration of the fe!spar, since 
in many places in the slides little vermiform pl'ocesses of Lhe mineral 
can be seen penetrating, well twinned plagioclase grains, and in some 
cases untwinned grains which are probably S)rthoclase. The altel'ation 
of plagioclase and orthoclase to a chloritic minel'al (pseudophite) ha" 
already been described from several localties.* Numerous gl'ain<i of leu
coxene resulting from the decomposition of fron ore are also present. 

• See Justus Roth-.A.Jlgemeine uncl Chemischc Geologic, pp. 305 and 321. 

6 
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22. Highly Felspathic Grauwacke-Shipton, Range VI. Lot 12. 

Similar to the last mentioned rock from lot 11 of the same range. A 
very few quartz fragments are present in the sections. 

23. Highly Felspathic Grauwacke-Shipton, Range VI. Lot 13. 

Similar to the last two, but contains in addition to felspar fragments, 
a large proport.ion of angu lar quartz grains, as well as a few decomposed 
fragments of what was probably some rock. It shows evidence of hav
ing been submitted to great pressure. The quartz grains are much 
broken and in some places converted into a mass of rice-like grains. 
Very few of them extinguish simultaneously over the whole surface. 
They are, moreover often of an elongated shape, being sometimes as 
much at> seven times as long as they are broad, which is unusual in ordi
nary elastic fragments ot quartz. Those elongated fragments however 
occur with others not so elongated. The felspa r grains as is the case in 
most of these rocks are much bent and faulted, phenomena which can 
be plainly seen in the plagioclase grains on account of their lines of 
twinning. Leucoxene occurs in numerous small irregular shaped masses, 
often with a core of undecomposed iron ore. Little folia of chlorite 
and of a colourless mica, together with little grains of epidote showing 
a high index of refraction and the usual pleochroism occurs in the 
cementing material. 

~4. Highly Felspathic Grauwacke--Lac au Orapaud-Rolette, Range III. 
Lot 7. 

Resembles the last rock very closely, but does not contain any of the 
elongated quartz grains present in it. The quartz grains hold numer
ous hair-like bodies, and fluid inclusions, with moving bubbles. The 
cementing material contains a large quantity of a green chloritic mineral 
together with an almost colourless micaceous-looking mineral (musco
vite ?) 

25. Highly Felspathic Grauwacke or Sandstone- Retween 2nd and 3rd 
south-west road. .Augmentation of St. Michel. 

A rock composed of more or less angular grains of quartz, orthoclase, 
plagioclasc and an iron ore, the latter partially decomposed to lcucoxene 
cemented together by a small amount of a green chloritic mineral 
A few decomposed fragments of what was probably some rock are 
also present. The felspar grains are as numerous as those of quartz, 
and a few of them show the ·cross hatched structure usually seen in 
microcline. The cementing material in this ruck is, as has been stated, 
a chloritic mineral, and is much smaller in amount thim in motit of the 
specimens before described. 
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26. Highly Felspathic Grauwacke or Sandstone-River St. Anne, Shick· 
shock Mountains. 

Resembles the specimens from Lac au Crapaud and Shipton, Range VI, 
lot 13, in composition, but is much fresher. Comparatively little of the 
<Jhloritic mineral occurring in large quantity in both of these rocks is 
present. The cementing material is smaller in quantity, and is rich in 
the colourless micaceous mineral before mentioned. Much calcite in 
large grains is scattered through the rock, the hand specimen bas a 
rnddish tint due to disseminated hematite grains. 

27. Highly Felspathic Sandstone-Acton-Range XI. Lot 36. 

It is quite fresh and consists of fragments of quartz, orthoclase and 
plagioclase, held together by a very small quantity of a cementing 
material which appears to be partly microcrystalline and partly 
crypto-crystalline. This cement holds innumerable little red scales of 
hematite. The quartz grains preponderate, they are as a general 
rule angular, but a few are well rounded. Some hold numerous 
inclusions, while others are almost free from these. A number of other 
grains are seen in these sections, which are now decomposed to a cblo
ritic mineral, but which were probably mica. A few little grains of 
tourmaline, epi.dote and sphene (?) are also present, as well as a good 
deal of hematite scattered through the section in irregular shaped 
masses. 

28. Felspathic Quartz Schist-Melbourne, Range VIIL Lot 6. 

This rock is seen by examining a section to consist of quartz grains, 
almost invariably angular but occasionally somewhat rounded, with a 
few of plagioclase and of a felspar which does not show any lines of 
twinning. Between these larger grains there are a great number of 
smaller ones of the same minerals. The rock is distinctly foliated, the 
plane of foliation being marked by little irregular strings and patches 
of a chloritic mineral. The quartz grains which preponderate very 
largely, generally hold hair-like inclusions, and some of them hold fluid 
<Javities with moving bubbles. It is probably a elastic rock. 
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To ALFRED R C. SELWYN, EsQ., LL.D., F.RS., F.G.S. , 

Di1'ector of the Geological and Natural H istory Survey of Canada. 

Rm,-I beg to presenL herewith a preliminary report on the Bow 
and Belly River Disti·ict, with special r eference to the Coal deposits. 
A more detailed accounL of the region, with a geological map, is in 
courRe of preparation, and will be ready for i;;sue in the next annual 
vol nme 

I have the honolll' to be, 

Sir, 

Yolll' obedient servan t . 

GEORGE jI. DAWSON. 

OTTAWA, Jan. , 1883. 





PRELIMINARY REPORT 

ON TUE 

GEOl10GY OF TllE BOW AND BJ3]LLY RIVER REGIO~, 
N. W. TERRITORY, 

WITll 

SPb]CIAL REFBHENCE •ro THE COAL DEPOSITS, 

BY 

GEORGE 1\1. DAWSON, D.S., F. G. S., 

ASl::iOClATE ROYAL SCIIOOL m' JlllNES. 

In ::;ubmiLtiag Lhe following report, I may sLaLo Lhat iL is essentially 
a reprint, wiLh addiLioni; and co1TocLiomJ, of a, noLo published in May, 
1882. Thi::; noLo wai; il-lsuod in advance of the ordinary annual r oporL, 
on <tecounL of Lho imporLance of the coal dopo.,;it,,<; of the disLrict, in cou
noction with the rapid progrot>s of soLLlomouL in Lho NorLh-west Tcrri
riLory ; the sLage aL which the examination of Lho distt"icL had then 
arrivocl lrnving cmLblcd Lhc q ucsLion al:l to its coal supply to be decided 
in the most favomable sense, and oven rendered iL probable LhaL fuel 
for a largo area of Lhe NorLh-west Tenitory may in the near future be 
derived from it. 

As originally printed, thi;; report embraced the i-csult of my own 
work and thaL of my tll:ll:litiLant, Mr. R. G. McCounoll, B.A., in the i;t1m- Work . 

D . 8 -. e mbrnced m 
mor and ~rntumn of 1881. unng the pa;;L scation (18 2) .i~fr. McConnell this report. 

ha 1:1 continued the cxploraLion of the same region, and some additional 
notes, the result of his work, arc 11ow incorporated. A map, on the 
scale of eight mile::; to an inch, which is intended to embody all the 
nccos;;ary dcLails of sLrucLurc, i::; now in course of preparation, and as 
this will be accompanied by a somewhat dolailed dct>cription of the 
geology of Lhe i-egion, iL i;; intended in the present report to give merely 
a short preliminary sketch of Lho sLratigraphical rolationci of tbo bods, 
in so far as th is ifl intimately co11nocted with the occu1Tonco of the coal 
scams. 

B 1 



Limits of 
region. 

2 B GEOLOGICAL SURVEY OF CANADA. 

0U'l'LINE m, TIIE GEOLOGY OF THE REGION. 

The r egion embraced in thi:; roporL, a11d of which the examination 
and field wol'k fol' mappi11g ha:; now been almost oompleiod, oxLonds 
from the Hocky 1\Iounlains em;Lward lo the lllLh meridian; i:; bounded 
to Lho south by iho -±9Lh p::millol, sLl'oLchor; norLhward some di1;Lanoo 
beyond the 51HL p:irallol, and embrace:;, to lho ea:;L of the Palmozoic 
rock:; of the mou11LainH, ornr 20,000 square miler;. H forms the souLh
om parL of the nowly-cl'oalod dii:iLricL of Alberta, and is drain ed chi efly 
by Lho Bow aud Belly l~iv on; and their tribuLal'ies, though a pol'Lion of 
it lies in Lho Missouri bat>in aDd ir; drained by the Milk River. 

. . A portion of il10 l ocky Mountaim; haK ali;o been explored and 
Exploralions m . . 'b' f 
Rocky . mapped; bL1t as Lho mount.mnom; d11;lncL mw;t form Lhe l:iLL ~ect o a 
Mountains. l . t' t' ., '][ b ' l l I l 'h t 

General 
attitude of 
rocks. 

sepal'a e 1nves ·1ga 10n, l" w1 . e necot:Hoary LO 8 a o 10re, inere y, ·c a · 
the South Ko0Lu11io Pa.·K, Lhe Cl'ow's Nc,;L Pa;;,,,, a ud Lhe ea1;Lorn pol'lion 
of the Bow Ri\'e1· Past>, were the diRlricL;; parliculal'ly examined. The 
most in Lore:;ting featnl'o of the:;e oxp!ol'allow:1 wa,; the discovery that 
in the region oflhe Crow'K Nm;L Pas;:;, .wide v~dloys ba:;cd on Cretaceous 
roclrn occu1· woi;L of the first 1·a11ge, which it> fol'med of Lhe Palmozoic 
limestoneR, and LlrnL, i11 the Crelaceoui; roclrn, a11 important intercala
tion of vol<:anic material appearn, in con nection with which traces at 
leaist of coppe l' ores occul'. It il:l po::iisible LlrnL i11 i:;o me of these now 
it>olated Ll'oughr; of CrektceouH l'OCk><, coal bedH may yeL be found, in Lhe 
heart oflho range. The ex istence of a scam was illdecd roporlecl about 
twenLy miles west oftho l:lummiLofthc Crnw's Noi:;t Pass, but Lhc locality 
has not yeL boon examined. 

The rocks of the foot-hills and plains easL of the mountains, are, so 
far as ascel'tainecl, entirely of Cretaceour; and Laramie* age, overlain by 
boulder c lay and othoJ' beds r fei·ablc Lo the g lacial pc1·iod, aud by allu
vium. fo the eastern portion of Lhc di;itrict Lhcy arc hot'i:r.ontal or vol'y 
11ea1·ly so, being freq1LcnUy affected by lighL trnclulaLing dips sea rcoly 
grmtLcr Limn may be supposed Lo have characterized the original sur
face of depm-;ilion. On approaching the base of the mounLains this 
uniformiLy l:l ndd enly cease:;, and Lhe bed:; become rnol'e or loHS sha1·ply 
corrngatcd, the di til ul'bance being in 80mo im;Lancc:; HO grcaL ::ts to result 
i11 ovel'Llll·ned foldH. The bolL of countl'y affected by this disturbance 
constitute1; the foof.r.hil h;. The exposu1·e1; of Lhe uewcr rocks nearc ·t 
the acLual mal'gin of the Pal<.Bozoic, vol'y often show comparatively 
light i:iouth-wel:lLorly or westerly dips toward Llto bai:;o of Lho mounlains. 
A series of gL"caL faults wiLh downLhrow ca::;Lward mu1::1L sop:tl'aLe LheHe 

1 The term fJ!l1"Wnie is used iu i:t general sense for the Upper Cretaceous or Lower Eocene beds 
which overlie the Fox Ilill Series (Crot. No. 5). It is not intended by its use to differentiate tho 
beds so named from those of tho Judith River and Fort Union series, with which they may be 
found to blend as the interveniug district is more completely:explored. 
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newer rocks from Lhosc of the motrntains, and it il:l by a r epetition of 
similar fattlLing in the masl:l of tho range, that the isolated areas of Cro
Laccous rocks aJl'cady alluded to have boon introduced. 

On the Bow Hiver Valley, Lhc widLh of the distt1rbcd bolL from Lbe 
edge of Lhc Palmomic (which hcl'o falli; back some miloi; from iLi; gen- ~Y;t~~~,b~~ bolt 

eral lino) is about twenty-seven miles, on t he Highwood Rivet· and its 
LribuLal'imi seven Loon miles. On Lho N orLh Fork of Lho Old Man iL is 
about twelve miles in width, a nd on Lho sot1Lhorn b1·anchos of the same 
sll'eam, includiug Mi! l u,nd Pincher Creeks, aboLtt LhirLoon miles. On 
Lho WaLorLon (KooLanio), Holly and SL. Mary Rivc1·i;, abot1L eighteen 
miles. In Lhe JasL named district, Lho limit of the bolt of disturbed 
rocks, which lrnl:l before run SO ltLhward ncady parallel to Lho base of 
the main range:; of Lho mounLains, changoi; its dirccLion, in co nformity 
with LhaL of Lhe moLtnLain:;, Lo l:iO Ltth-oal:li. An approximate uniformity 
in tbo widLh oftho region of upLurn od sLraLa il:l thus mainLainocl. 

BoHicles the disturb::tnce above all ud od Lo, the geology of the region 
in the immodiu,Le viciniLy of Lhe mounLa,ins is farther eomplicaLocl by ~~~~t'i~~ ~[0';,'.'1~n
the faeL Lhat Lhe bods there change com;iderably in liLhologica l char- mountains. 

acLcr, tli c clrn11go being sLtch ati might bo cxpecLed Lo OCCLtr on the ap-
proach Lo a slLOrc l inc. Sandl:lLonei; arc mttch more abundanL and coarticr 
in i.exLure, and in a few places cong lomerates holding pebbles derived 
from Lho moLtnLai1m, occLtr. Ono of Lhe mmil ab Ltnda nt maLorials in 
the:;e coar1:1er rocks i1:1 Lho cherL which iH derived from concretions and 
ii-regular layer1:1 in Homo pa1·Ll:l of the I imostono 1:1ories. 

111 the Belly River region, oa1:1t of Lho bolL of disLLtrbod rocks above 
clofinod, the Cretaceous and Laramie bods form a broad, shallow syn- Greatsynclinal. 

c lina l, Lho cenLl'o of which is occupied by Lho .Porcupi no llil ls. A series 
of roddi1:1h and pnrpl ish clay beds, which may bo named pL'ovision::illy 
t he \V"illow Creek Horios, appears Lo bo very porsi8Lent in the Laramie 
of Lhi1:1 r egion, aud afford,; Lho mean1:1 of l'ecoguizing a dofiniLo horizon 
ove1· a large Lract of counti-y. The width of Lbe synclinal just alluded 
to, ou Lho Old .Man River and iL8 LribuLarios-meai;uring from the ba ·e 
of the Willow Creek series on each side-is about forty miles. ln pro-
cooding OtLSLward from 1 his synclinal Lo Lho boundary of the district 
embraced in Lho He::t::ion's ·work, the 1:1erios is, generally, a descend-
ing one. The bods appea1· to have, as a rule, pernistent light 
woi-;Lerly 01· souLh-wo1:1Lorly dipc;, while t he rivers h::tvo a con1:1idorab le~o01'.t~~talbeds. 
eastward s lope; and though, as above stated, many minor undulations 
affocL Lho nearly hol'izonla,l rocks of Lhe plains, Lhoso arc usually so light 
as Lo i11Lorfo1·0 liLt lo wiLh Lhoir unifol'mity on the largo sc::i lo. Ono im-
pol't::tnt exception only has been noticed Lo this rule, whore, a few miles 
above the mouLh of t he Belly, on the Old Man River, Lho estuarine and 
marine beds characteristic of the base of the Laramie are upturned at 
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ang les of from 30° io 43°. Similar abrnpt local disLurbancet:i are occa-
1Siona lly found in tho wcsi-as in Heveral instauce;; on Lhe Missouri River 
-in connection with Lhe iniru8ion of volcanic rock;;, but Lhere is no 
evidence Jrnre of such cau:;e. 

General The ge11 eral arrange men L of the rocks may be repre:;enLed :18 in the 
~~~i~'.igemcnt of Sll bjoinocl Lab lo, the l' LLbd i vi:;ioni:; being in do:;cending order. No aLLompt 

i;; at pre:o1ent made to ALato Lbe thicknos::; of lho t:ieveral subdivisions, as 
lho map work and sectiomi arc not yet sufficiently advanced Lo render 
iL po::;siblo Lo do 80 with au app1·oximalion to accuracy:-

LARAMIE. 

Fox HILLS. 

PIERRE. 

r Beds of the Porcupine Hill s. cbie~y thick-bedded sandstones, some 
j slrnles. 

j Willow Creek beds. Heddish and purplish clays, with grey and 

ii St. :r::.~,~~:~Ld:~~:::: Sanrtstones, shales and clays of general 
greyish or greyish-green colours. 

Yellowish sandstones and shaly heels, with a mingling of fresh
water and lll'aeld sh or marine molluscs. 

{ 

Yellowish sandstones, with some shales, irregular in thickness and 
character. l\Iolluscs all marine. 

{ 
Blackish and lead-coloured shales, with occasional sandstone inter

calations, especially toward the mountains. 

{ 

Belly Hiver series. l::landstones, shales and sandy clays, gencrnlly 
Nw nnAHA? of pale greyish lints. Marine and fresh water fossils. 

Series apparently underlying the last on the Bow and Belly, bnt on 
the stratigraphical position of which some doubt yet rnrnains 
owing to the resemblance of its estuarine fauna to that of the 
Judith Hiver. Brownish and yellowish sands and clays. 

So far, no reason has been found to suppose that any Tertiary rocks 
newer than the Laramie have been found in this district, or indeed in 
any part of the Canadian North-west Territory. 

The beds typically developed in the Porcupine Hills have been ex
Poreuvinc IIill aminod by Mr. McConnell dul'ing the past st1mmer. They consist 
scncs. chiefly of massive and of'Lon OUlTenL-boclcled sancl1Stonos, with occas ional 

;;baly layers. The bods seen on the upper part of Lhe Bow River, near 
Calgary, doubtless represent the same stage in the Laramie. The thick
ness of beds shown in the Porcupine Hills is probably several thousand 
foot. 
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The relation of the Willow Creek series to the wide synclinal of the Willow Creek 

Porcupine Hills hafl al ready been rofet'red to. The beds of thi s series. 

sel'ies at'e genernlly r;oft, and thoil' OlltCl'Op followo> the wide 
low valley which bounds the sollthern part of the Porcupine 
Hills to the west, and Cl'oss ing Pinchol' Crook at the Police 
farm, runs south-eastwat'd to the Watel'ton (Kootanie) Rivel'. Jn 
the vicinity of Lhe uppot· pal't of Milk Rivet" boweve l', they are 
almost horizontal, and form the high er parts of the western portion of 
the plateau known as the Milk River Ridge. They :ilso stand up pL'om-
inently in the Belly l3uttc, neae the confluence of the Belly Rivet· with 
the Watol'ton. The charactet'istic colouring and appearance of those 
beds constitute the only r eason for giving them a separate provisional 
name, aR they appear to be perfectly conformable with those ::tbove 
and below. Small, il'regular, clayey nodules of p eculiar appearance 
abound in some layers. Fossils arc remarkably scarce, though a few 
fresh-water molluscs, similar to those of the underlying serieR, have been 
observed; and on the Old Man River, a few miles below the mouth of 
Willow Creek, tho remains of a large cheloni:m were met with. Those 
beds wore noL recognized on tbe Highwood or Bow Rivers, a fact not 
implying any break in the sequence of the Laramie fo1·mation Lhere, 
but merely the absence of the peculiar co lour, which enables the Willow 
Creek series to he dofi ned in the southern part of the district. 

Th e rocks which may be dosign::ttod the St. Mary Rivet· serim;, cover 
a large pot·tion of the region under descl'iption. They have been care- ~;;.i~'.u·y River 

folly examined at many different localities, and extern-1ive collections of 
fresh-water mollm;cs, m::tny of which are identic::i,l with those found in 
the Fo1·t Union, Judith Rive1· and La1·a1nie beds of the we::;tel'n states, 
have been made from them. These 1·ocks a1·e shown in exccllcot sec-
tions fo1· many miles on the Upper Belly River, and the St. Mary, 
Wate1·to11 and Old Man Rivers and Pincher Creole They are generally 
characterized by rapid alLernations of sandstones and shaly OL' c layey 
beds, the strnti fi cation, as a rnle, being regulal'. Greyish or greenish-
or bluish-grey tints chal'acterize the beds, though some of Lhe sand-
stones weather to yel lowiflh colour , and fronstone nodules are of 
fl'equent occurrence. At the ba ' e, th ese L'OCkH show ostual'ine and 
marine conditions, and ye llowish colours prevaiT. These latter beds 
have been sop::u·atcly deHig natcd in th e table of formations, but there 
is probably no distinct clrn.rncte1· lJy which they may be separated from 
those above, except the I assage from brackish-water to fresh-water con- Passage bods. 

ditiOOf:l. The close relations or the:-;o with the upper beds is further 
illustrated by a section on Bow River, desc rioed below. Jn the. e tran-
sition beds, in the Belly River r eg ion, Corbicula pynformis, Corbicula 
occidentalis and Ostrea are found in some layers in great almodance. 
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These fossils were observed in several places on the Upper Belly and 
Si. Mary Rivet·s, and also on the Old Man Rive1· at the point already 
mentioned as showing a ])eculiar distu1·bance of the beds. The same 
zone rum; northwar l to the 13ow River and beyond, and at Scabby 
Butte in cl ndes large nnmberR of bones of d inosaurians. 

The whole of the beds so fa l' .deHCl'ibed have been included under the 
Thickness ancl general name ofLal'amie. The total thickness of the formation in this 
r;:~~~i~1: tlie region iR ve l'y g l'eat, Revernl thowiand feet at leaHt, and much in excess 

of that of the Judith Rivel' bedH ai; developed on the .M:iHSOlll'i. North
ward, on the Bow Rivel', aR the -Willow Creek beds cannot be id cnti necl, 
it haH been found imposHible to ca1Ty out the Hnbdivision wltich may be 
usefully retained fo l' the region about lhe J3elly and itR t ributaries. On 
the Bow, the Laramie extend,; continuomil.r from tLc edge of Lhe dis
tmbed rocks of the vicinity of the. mounl:iinH to a poi nt abo ut ten miles 
below the Blackfoot Cl'Ossing-a diHLanre of ove l' eighty miles. AL the 
western edge or thiR region, the bed,; in their coloue and gcnel'al appeal'
ance closely resemble thoHe of the typie:tl, 'f.. Mary River subdivi,;ion, 
but eastward, t-1andi;iones predominate over sbales and clayR, t he rapid. 
altemation or bcdH differing li.Lbologicall y iH le;;s marked, and t he bluish 
and g 1·eenish-g1·ey LintR befol'e obRel'ved :we replarcd by yellowi. h
g l'ey and buff. The 1·ep l'eRentatives of the brackii;h 01· marine beds de
scribed in the Belly River region wel'e ;.;een only neal' the eastern edge 
of the fo l'mation on the Bow. Jn a Rca1·pecl bank about ten miles above 
t he Blackfoot CrosRing, the lowest hiyers near t he river level a l'e full of 
specimens of Corbicula occidentalis and n, species or 0 trea, whil e a few 
feet b ighel', beds of s imil a l' I itholop;icnl character, and perfectly con
formable, arn charged with Unio nnd Vivipam, and contain no brack
ish or marine formi;. 

C b 
. The Lal'amie is, nea.r its b1rne, in the region now re1.)orted on, a per-

001- earmg 
zone "~base of siAtent lignite- 01· coal-bearing form ation. A few miles north of the 
Laramie. . . 

49th parallel, on the SL. Mal'y R1ve1., a coal heel of excel lent quality, 
eighteen inches in LhicknesR, ove rl ain by a bed holding Corbicula occi
dentalis nnd Ostrea occurs. His dcHCl'ibcd in my l'epot·L on the (:eology 
antl Resou1·ce;; or the 49th Parallel (pp. 132, 172). Another coal out
crop, poA::iibly or the ;;ame seam, and about a foot in thicknesB, is found 
on t he Upper l3elly Rive1-. The Hearn at the Tndian farm near Pincher 
Ct'eek, is probably aga in not far from the same horizon, tho ugh pedrnps 
a little higher in the Re l'i es. Coaly sLl'eaks occrn· in the sandstones at 
the disturbed locali ty on the Oltl M:an River, which hai; already been 
referred Lo, and a lig nite at Scabby l3utte holds about the same position. 
li'ul'ther nol'th, the seam on the Bow at Coal Creek, between Morley 
and Calgary, and those in the v icinity or the Blackfoot Crossing, 
appear Lo occupy nearly the same stage. The thin seam near the 
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mouth of the IIighwood River may possibly be highel' in the L aramie, 
and from t he character of the St. Mary River subdivision throughout, it 
is not improbable thaL oLher coal- or ligniLe-bearing zones may occul' 
locally. The character and su1Tom1dings of the mor e important seams 
now known are deLail ed on a flubsequcnt page. 

The l?ox Rill beds, or th eir l'eproscnLatives in this difl LricL, appearto 

l)ass into Lhc base of Lh e ·11animic upwal'd, and below to blend with the . 
Fox JI1ll 

Pi erre, boLh liLhologically and in their fauna. On the lower parL of Lh e sandstones. 
St. Mary Rive l', a masHivc sandston c, abouL fifty feeL in Lhiclmcss, which 
from iLs posit.ion at Lh c top of Lhe Pierre may be supposed to r epresent 
th e .Fox Hill ti ubuivision, is well expo:;ed. On th e ~I ilk River, n ear t he 
crossing of th e Ben Lon Tl'ail, and again norLh of the Butte;;, yellowish 
sand Lo nes occasionally holuing marine shell ;.: (Nucula cancellata, L io-
pistha unda tri, &c.,) occul', and occupy Lb e same posiLion w iLh r egard 
to the Pi erre shales. (See Pl a Le T.) 

The Pierre rocks, throughouL this district, ar e noL HO homogen eous in 
characte r as furth et· cast, and frequenLly hold sandstone intercal ations. Pierreshales. 
The occurrence of th e Pi erre aL th e base of Lhe W es t Butte has been 
describeu in my ReporL on t he Geology and Resomces of the 49tb 
Pal'a llel, a lready l'efcl'l'eu Lo. A fur th er· examinaLion of thi s localiLy 
has since r esul tcd in Lhe di scovc r·y of additional fossils. 

Th e Piel'l'e is again Heon wi th iL>1 characLeristic foss il s on the lower 
St. Mary River, and it has during Lhe pasL summer been t raced sou th-
ward acl'OKS Lhe Milk River Ridge and Milk Ri ver to the '19Lh parallel. ~~~1t~~~~~~ter . 
N or Lh-ear; Lward iL occupi e;; a wide belt or counLry , owing to its low a ng le 
of ouLcrnp, rnn ning on to th e l3ow Ri 1'e1" a di stan ce of eig bLy mil es, 
and thence to the Reel Dee r Rive r, a rul'Lhe r· di Rtance of for ty miles. 
On the Old Man Ri ve r th e upper part of the Pi erre, for a t hickn ess of 
about fifty fee L, ce:u;es to show iLs usua l blaekiAh 01· dark gr ey colour, 
becoming a sombre bl'own clay shale. On Lh c Bow River tlie same ap-
pearance i;; found, but the bed;; HO affect ed a re sevc l'a l hundred feeL in 
thicknesfl, and the l'e is a lRo hel'e t owal'cl Lltc base of th e Pierre a zone 
characLel'i zed by pal e Ranuy clays and sanusLone. A ti imil ar change, 
but even mol'e pronounced, if! fo trnd on the R ed Deer River. Tlie 
Pier rn is, howeve l', as a whole, th e be ·t mnl'ked anu 111 0Rt easily r ecog-
nized formaLion of the di stri ct. Th e most pe1·siHLe 11L coal-bearing hori -
zon is included in iL.'l base, and bas al read y been utilized in ;; upplyingcoal seams. 
Fort MacLeod, and for shipment to Benton on Lhc Mis;;ouri by waggon:; 
returning from Fort MacL eod. A Hcconcl coal Ream occurs aL th e sum-
mit of the Pierre on Bow Rive r, at Horse-shoe Bend. Details of th ese 
are g iven on a subsequenL page. 

On both the Bow and Belly River·s, anu elsewhere, a series of pale, 
8 

b p· 
LI - 10 1'1'0 

generally gr eyish and arenaceous beds aL leas t two hundred fee L in beds. 
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thickness are found underlying the Pierre Rhal es. Thei::e have been 
designated as the Belly River scri ci::. On the Belly, a few large Unios 
and fragments of dinosaurian bones only were found in these Sub
Picrt'e rocks. Mr. McConnell has since, however, on Milk River Ridge 
not for below th e Pierre shales, found, beKides the unio above men
tioned, several trnly marine fol'ms. On the lower parts of the Bow 

Beds on Lower and Belly and on Lh c S. SaRkatchcwan below their conflu ence, a Aeries 
Bow and Belly. of beds containing cRtUal'inc fossils of Larami e (JndiLh Rirnr) type 

occurs. A mot'c detailed account of Lhis sc l"ics is, howcvel', rescr\ed till 
RQmc points as to Lb c sti-atigraphy and fanna can be fol'lhcr investigated. 
Tn tb is se1·ieR a Ream of lignite, of good quality, buL generally of smal I 
thickncsR, occurs on both Lhc Bow and J3elly Rivc1"R. Jt is rcforl'cd to 
again where, aL one point on Lhe Belly River, iL bccomcR of possible 
economic impot'in,nce. Thcl'e iR rcaRo n to beli eve tlrnt this scam is 
nearly on the Ram c horizon with LhaL ofMcdicine liaL, on Lhe South 
Saskatchewan. 

Eqnivalency. 
Th e pale bedfl underlying Lhc Pic!'re in thiR region represent, with 

little <lonbt, the Dunvegan RandsLoncR of the Peace River Rcction. 
(Repol't of Pl'ogl'ess, 1879-80.) They al'c also evidently identical wiLh 
those deRc1·ibcd by Prof. Cope a:i occupying n, Rimilar po;; ition on the 
MisRolll'i (Bulletin U.S. Geol. and Geog. Sul'Vey, Vol. HT., p. 5G8). 
This Rubdivision , which appeal'R most i)l"obably to hold the position 
of the Niobrnra in th e Nebrnska section , i.; therefore one of gl'eat 
pel'sistcnce in Lbe Cretaceous. 

NOTES ON TIIE MORE IMPORTANT CoAL SEAMS OF THE Bow AND BELT,Y 
RIVER DrsTR.TCT. 

Th e fuels conLai.necl in th e rocks deHc1·ibcd in the foregoing general 
Cbaractcrof notice, val'y from lignites bnL Rlig htly ~rnpcriOl' in quality Lo Lhose of 
coals. the Sou ri , region , to material s con Lai ni.ng a very Rmal I pcrccn Lage of 

water, forming a SLt'ong coke on h en,Ling, yielding abundance of highly 
luminous hyd 1·ocn,rbon s, and precisely resembling ordinary biLuminouR 
coa lH, Lhough of Crc!.accouH and JJarami c age. Jn desc1·ibing Lh em the 
Lel'ln coal will gcnc1·n,lly be uHcd, as iL i.,; imposHibl c Lo draw a definite line 
between Lh e two classes among lhc numerom; intcrmecliate varieties. 

The coal scam last refc1Tcu to as oectuTing on Lhc lower Bow and 
Seams on lower Belly H.ivers, is Reen in the banks fo1· many mil es aL a heig ht. above Lbe 
Bow and Belly. water, which varies in COl'l'Ci'lpOndence wilh !.he the lighL ununlaLing 

dips by which it i1> affected. JL is generally noL more Lhan a fooL or 
eighteen inches in thi ckness Lhough HO per:-;i,;tenL in cxlenL, lrnL aL one 
poinL on the Belly River i L thickens to Llwcc fecL, forming a workable 
seam, which appearn lo be of good quality throughout. This locality 
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iR thirty-two miles in a direct lin e from c: Coal Banks." No analysis 
has yet been made of this fool. 

AR above staled, the coal i1 car Medicine IIat on the South 'askal-
chewan, iR supposed to occupy 110al'ly ihc same position in the series as ~f.;'Ji~tne Hat. 

thatjnst referred to, and. though l\fcdicinc IIat is beyond the limit of 
the district <lcscl'ibcd in thiR report, a short note on that 1ocality may 
be of inlcrest. IL was exam in ed by Ml'. McConnell last autumn while 
011 hii:l way down the river. 

Exp0Ru1·cs of the scam were fonnd to occur on n early every 
bend of the river from a point about thirty miles below the junc
tion of the Bow and Belly to Medicine Hat. '11 he Acnm iR, however , 
more variable in thickncH~ and chal'actc 1· than many in thiR part of the 
North-wmit, and at two places on the river scarcely a mile apart, 
changed from two feet in thicknc, s of Rhaly impure lignite to six feet 
thick of very fa.it· coal. 

An exposure twelve and three-quarter miles above Medi cin e Hat 
gave the following Rcction :-

ft. in. 
Yellowish sandstone ......................... 10 O 
Coal (fair qnality, 100 feet above water level) .... 4 6 

Shales.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 3 

Sandstone. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . O 

Coal (fair quality).... . . . . . . . . .. . . . . . . . . . . . . . . . 4 O 
Sbales.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . 6 O 

Higher up in the same scctio11 another seam about four feet thick 
was seen. 

Three miles above Medicine Hat, the seam iR again well shown in 
the Hide of the river valley at a he ig ht of eighty feet above the waler 
level, and with a tbickncsH of fou1· feet. No analysiR of thiR fuel has 
yet been made, bnt in phy:;ical charactc 1·s it is to so me extent in Lei me
diate between the Soul'iK coal;; and tho;;c of the Bow and l3el ly Rivers. 

The locality ju;;t r efe rred to as " Coal Jhnlrn " is at the cro;;sing of 
the 13elly Rive.r by the trail to Benton. The coal occul'ring at thisn"CoaJRBiinks," 

· e lly 1ver. 
place i;;; that which has been cl cRc1·ibed aR existing at the base of the 
subdivision of the Crctaceom:; known aR the Pierre shal e:;. It is one 
of the bc8t in the district, and has been worked to a Rrnall extent for 
some ycal's at tliis point by Ml'. N. Sheran. Th e outc1·op of tbis seam 
is now known to extend southward to a }Joint on the SL. Mal'y River six 
miles from Coal Banks, and thence iiouth -eastward about twenty miles, 
where iL reappear;; on the Milk River Ridge. No1·th-castel'ly it runs 
to the Bow River about sixty milcR, and thence to the Red Deer, fol'ty-
:five miles ful'tber, giving a total length of outcrop, proved at a number 
of points, of about one hundred and thirty miles. 
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The drift deposits average about one hundred feet in thickness in the 
r egion near Coal Banks, and it is consequently, in genel'al, only in the 
river valley ot· in th e la t"go l' coulees which flow into it thaL Lhe Cl'oLa
ceous rocks can be seen. The Be lly Valley in Lbis pal'Lof iLs cout·se is 
about 300 feet deep, and avc l'ages n earl y a mile in w idth. It lherofo l'e 
cuLs abouL 200 feeL in to the 0 1'etaceow roclrn, and displays fin e section 
of th ose. There a t'e in t hi s v icini Ly sove t'al asHociaLed coal scamH, of 
which one is wol'kabl e and has been opened by Mr. Sberan. I may, fol' Lh o 
sake of cloarn oHK, r efo l' to it a;.; the " main Roam." I Lis m.ore 0 1· loss pel'
fee;t ly exposed a,t in lol'va l8 a long Lhi1q)[trt of the Belly fol' a distance of 
abo ut twe lve mil es, 01· from t he work ing,.; aL Coal Jfan lrn Lo Big .I sland of 
t he map. .Above Co[d Banks t he measure8 al'e afrecled by a lig ht ant i
clinal swell which uring8 up o ld ol' roc lrn, and Lho outCl'Oj) runs round 
to t be west, appearing on Lbe ri ve r again at Lbo mouLb of Lhe SL. Mary . 
.AL Urn furth est point up the SL . .M:al'y aL w hi ch Lh o coal appeal's (about 
seven mil es front Lh o mouth of Lho rive r), it occurs in the foll_~v;i ng 
section, the second co lumn being a continuation of the firsL, but at a 
spoL about one hundred yal'ds fo1·th e l' down sLl"eam :-

Rusty ironstoue layer ... ........... . 
Blackish aud rusty shale ... . ... . ... . 
Coal ..... .. . .... . .............. . . . 
Blackish shale .... . . . . . .... . ...... . 
Coal ...... . ........ . .... . .•.. . . .. . 
Soft carhonaceous sha le ............ . 
Coal ...... .. ..................... . 
Soft, thin shale, hig hly carbonaceo us in 

upper part ..... . .. . . . ........ . . 
I ronstone shale ......... . ......... . 
Blackish shale. . . . . . . . . .. ....... . . . 
Coal .. .... .. .. ........ ........ ... . 
Carbonaceous sha le (some coal) ..... . 
Coal (partly below water) ....... ... . 

ft. in . 
0 8 
!i 0 

0 3 

6 0 

0 6 

0 4 

0 8 

0 6 
0 6 

3 0 

0 8 Coal .... . . . ... . ..... . . . 
1 6 Sht1l y coal ..... ... .... . . 

6 Coal . ... .. ........... . . . 
Shale ............. . .. . 
l'oal... . . . . .. . ..... .. . 
Grey shale .... ... ... . . . 
Coal ...... ........ ... . 

ft . iu . 
1 0 

0 6 

1 3 

0 2 

0 9 

4 0 

4 
Grey Sha le (to water) . . . 4 O 

.About two miles further down t be St. Ma l'y the coah; are again seen, 
with the following development :-

Coal l rather shaly) . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . l O 
Coal .. ·..•. .. .....•. •....• . . .• • . . . . . . . . . . . . . . . . . . . . . . l 4• 
Shale . ... .. .. ..... .............. ... .. . ... ..... .. . ... . O 3 
Coal. ....... . ........................ ...... .. ..... ... O 9 
Shale .......... ...•...... .. .... . ...... ... . .. .. ..... . 10 1 
Goal...... . . . . . . . • • . . . . . . . • . • . . . . . • . . • . . . . . . . . . . • • . • 3 8 
Shale (with obscure plant impress ions) . . . . . . . . . . . . . . . . . . 6 O 





• 
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At the mouth of tbe St.. Mary the main seam has a thickness of tln'ee 
feet six inches, but abouL cigh loon i nchcs at the top is rather shaly. 

Whc1·0 seen on Milk River Ridge the seam is only fifteen inches Conht Milk 
thick. Riverl ·a 

On comparing the sections on the SL. Mai'Y with those at Coal Banks 
and on the Be lly River Lo the norLb , iL will be noticed that the coal at 
the fi rst.montionod local i Ly i, more divid ed by shalcs and lcsR favourably 
siLuatcd fo1· working. 

On the part or the Belly River ncai· Coal Banks, the mcasu1·eR have 
as a whole a light westerly dip, whil e that parL of Lhc outcrop between Position of 
Coal Banks and Big rRland forms a minor Hynclinal dcprc:;sion in its~'°cb.::Jtnanks." 
edge, f\Cl'OHR which lhe river culs in a direction nearly coincicl iug with 
the main strike of lhc memlllres, and gives rifle to a great di8play of 
coal on this part of the vall ey. Th e coal-beari ng horizon, as above men-
tioned, li cti at the base or thc Pi erre, and iLR posiLion between the dark 
sha les of this formaLion and the pale sandy beds of that underlying it, 
renders iL eaRy to define the Hituation of the coals, oven where their 
actual outcrop is concealed. J?or a di sLanco or five miles north of the 
Coal BankH cxp0Rn 1·cs, the dark, halefl just 1·efel'l'cd to occupy Lh c river 
valley, ·whi le the outcrop of the coal iR carri ed east-ward to an uncertain 
distance by the light ;;ynclinal undulation above referred to. The 
gentle inclination of the measures shows that the coal might be reached 
at a moderate depth by shafLs sunk through the dark shale in this part 
of the valley, from which it might with facility be worked 11p its slope 
1,o the eaf!tward. The 11111.lulating character of the dips r end ers it im-
possible, however, to estimate the exact depth at which the seam would 
be found, though it is probably not ovel' 500 feet below tlrn ~iver, mid-
way between its so11thcrn and northern outcrops in the vall ey~ It may 
also be worked 0 11 a smaller scale, but with great faci li ty, by levels 
driven in Lo the actual ou LcropH in the l'iver banks. 

Having thus b ri efly dcscl'ibcd the general mode of occurrence of the 
coal on this pai·t of the Belly Rivc1·, the following more detailed notes 
on the outcrops which occ111· will sel've to show the actual charactel' of 
the seam . 

.AL Coal Banks, the coal has been extracted ch iefly by quarrying 
alono- the natural outcrop, though during the summer of 1881 a small Details of out-

o . . . crops near 
level wa opened. Th e outcrop is fn tuaLe<l 111 the front of a steep" Coal Banks." 
scarped bank facing the river, and the scam, which at the southern 
end of the bank is about 30 feet above Lhc watel', <lips away below the 
water at the northern. (Sec Plate II.) The following section shows 
the mode of occurrence and association of the coal in the bank, but 
does not extend upward to the base of the drift deposits :-
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ft. in. 
Finely laminated grey shale.. . . . . . . . . . . . . . . . . . . . . . . . . . 8 O 
Coal (shaly below) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 
Grey, thin-bedded shale ......... . ... . . ... . . .......... . 12 O 

Ironstone. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . C 3 
Grey sha le.. .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . l 9 

Coal . ... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 8 

Grey shale and nodul ar sand stone, carbon aceous below.... 7 O 

Main { ~~~f y · l;~;ti~g"(~it~1~ ·~l~ ~~t ~b~e~t) ." .. ·:: ." .": ."." ." ." ." ." .": .:::: ~ ! } 
5
?0

: } ; 

scam . Coal.. ... . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . 4 0 

Carbonaceous ~h al c .... .. , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 O 
Grey shale ........ . .................... . . . ~. . . . . . . . . . 2 o 
Ironstone. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . O 4 

Greyish and brownish shale. . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 O 

Carbonaceous shal e ......... . ................ •.. . . . . . . . . 3 O 

Coaly shale . .. ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . O 8 

Grey shale... ... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 O 
Coal.... . ........ .......... . . . .... ...... . . . .. . . . . . . . 0 4 

Carbonaceous shal e (to water) ...... . . . . . . . . . . . . . . . . . . . . 4 

The dip at thi s place i:; about N . 83° W. (mag. variation 22° 4G" E.), 
at an angle of five to eight deg1·eos. 

On ibe oppos ite siue of the rivo·r, at its next bend, the coal is 
again well shown. It is slightly undulating, and dips g radually away 
below the water ·level at Lhe norLhel'll cud of the bank. The part of the 
section designated above as t he main seam is here as follows:-

Coal ...... ................... ..... ............... .. . . 
Shaly par tmg ( 1 to 3 inches) ... ... .... . ... . ........... . 
Coal .. ... ...... .... . ..... ...... ...... ... .. . .. .... .. . 

~· .. 

ft. in. 
1 6 
0 2 

3 3 

T otal coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 9 

About four in ches in th ickn ess aL the ba1:1e of the seam is hern 
lam inated in Lex Lure, but appeal's n c 1re l'th e l es~ Lo Lo be of good quali ty. 
Th e gonel'al dip i1:1 about N. 50° W. (mag.), at an ang le of lei;i; than 5° . 

From this point for a di stance of five miles down the vall ey, the 
dark shal es ovel'lying the coal al'e alone seen. ·when it again appears, 
on th e west bank of Lhe l"ivo l', t he main seam shows the following 
section :-

Coal .... . ... ...... .. .. . . .. .... .... .. . . ........ , .... . 
Shale ...... .. . .... . . .. ...... ....... ..... .. . ....... . 
Coal ....... . ...... ... ... . ... . .. . .. ......... ........ . . 
Shal e . ... ....... . ....... . .... ......... · · · . ... .... · ··· 
Coal .... ........ ...........•.. ..... ............ .... 

Total coal . ..• ...... . ................. . ... 

ft. in. 
l 6 

0 3 

4 6 
l 6 

2 9 

8 9 
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The lowest division of the seam at t his place is apparently not 
r epresen tcd in t he sections prcv ioL1sly described. The coal in it is 
somewhat laminated, but ·cems to be of good quality. The clip is here 
about S. 70° W. (mag.), at an a ngle of 5°. 

About 'three miles ful'Lhcl' nol'Lh, extensive cxposul'e of the coal are 
aga in found in the scarped bank Ol' cliff facing the rivet', at a height of 
about 100 feet above the w<ttcr leve l. The dip itl light and Lrndul ating, 
bu t on th e who le westward , Ol' away from the river . The main seam 
is here composed as fo llows:-

ft. in . . 
Coat. . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 6 

Carbonaceo us 8hal e. .. ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . O 7 
Coat...... . . . . . • . . . . • . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . 2 2 

Carbonaceous shale........ ... ........ .... . ... .. .. . . ... O 

Coat.... . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . 3 

Total coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 l l 

The coal here appears to be of good quality throug hout. North of 
this point on the river the main scam is not again found well exposed, 
though in sevcl'al place · the associated rocks are hown in such a way 
as to indicate that it outcrops below the drifL deposits a short distance 
ea t of the river valley. 

At the point at which the base of the Pierre should cross the LiWe 
Bow Rivel', a scam of coal a few inches thick was observed by Mr. ~~~J 'il'tJ'~;.ue 
McConnell , but Lho exposures did not bring the main scam into view. 

This coal-bearing horizon appears again on the Bow River, opposite 
. cl bi . l cl l . h 1 l cl G . I l cl b t tl . t Continuation of a cons1 era o is an , w 11 0 lave name rassy s an , a ou 111' y- seam on Bow 

three mi Jes in a direct I inc below the Blackfoot Crossing, in lat. ~\~~'d.Grassy 
50" 25' 15." In t heir general appearance, arrangement and thick-
ness, the seams her e exposed closely correspond with those on the 
Belly River. The subjoined section exhibits the relations of the coal 
at this place :-

ft. in. 
Lead g rey ·hal e ........... .. .. .. .................... . 25 0 

Goat. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . .... . 6 
So ft grey and yellowish-g rey sbaly sandstone ........... . 13 0 

Carbonaceous shale, coaly streaks ..... ... ............. . 
'Coal (good and sound thr~ughout) . .. .... ... .... . .... . . 

2 3 

4 6 

Dark grey shale and sha ly clay . ........ .. ..... .... ... . 7 0 

Coal . .. .......................... ... , . . .. . ... ...... . 0 

Carbonaceous shale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 0 

Coal ..... . ........... ... ..... ......... ... . .. .. ..... . 0 8 

Soft shale and clay. . . . . . . . . . . . . . . . . . . . . . . . . . . . : .... . 8 0 

Coal and carbonaceous shale (to water) ................ . 6 
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The beds dip westward at a very lig hL and consLanL angle. Th e seam 
,~ feet 6 inches in thickness probably r cprescnLs Lhc main seam of 
Lhc Belly River. 

Some general facts r egarding Lhc composition of Lhc coal of Lhis 
horizon in Lho Cr oLacoous may be g iven. '11 ho analysil:! by Prof. ilaanel 
quoted in my rnport on Lho Geology :Lnd Resources of Lhe 4Dlh Parallel 
(p. 179, No. lII, in table) is of coal from Lhi8 seam, but probably from 
that part of Lhe outcrop uear Lho mot1Lh of the SL. :Thfary River. The 
same remark applies Lo a specim en which was analyzod by DI'. Har
rington. (RoporL of Progrel:is, 1877-78, p. 4D C.) Proi'. Haanel 's analysis 
shows 6·69 pot· co nL. of moisLtu·o and 6·31 per conL. ash. A spec imen 
from Mr. Shor::m's min e, co llocLod and examined by myself; yielded Lho 
following result :-

\Vater. .. .. .. . .. . .. .. .. . . . . . . . . .. . . . . . . .. .. . .. . . . . . . 6 · 52 
Volatile combustible matter . ..... . . . . . • . . . . . . . . . ... . . . 3 1 · 03 

Fixed carbon. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 56 · 54 
Ash............ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.91 

100·00 

The coal is compact, docs not easily break up by handling or ex
posu. c, and is in eve ry respect a very cx-·cllcnt foci, though not 
yielding a coherent coke. 

In co1TeRpondenco with Lhe incrcaRcd distance from the mountain1:i of 
Lhc outcrop of the ::mme seam on Lhc Bow River, and the probable in
ferior degree of alLcr~Ltion Lo which iL h::t8 been Hubjcctod, the coal is 
ther e found Lo contain more waLcl', approximating in this rco;pccL Lo 
some of the Souris Rivet· lig nites. f<'rom LhoKo, howovo l', iL i:;Li ll differs 
in i ts more compncL Loxturo ancl r oi:; istanco Lo woaLhori ng and the reg u
lar vertical cleat OL' jointago planoi:; by which iL is traversed, which 
cause it to assume ouboidal inslo::td of' conchoidnl forms on fracture. A 
preliminary oxaminaLion of an oulcl'Op Hpccime n from t his locality gave 
the following result:-

W11ter . ....... . ..... . ............................... . 
Volatile combustible matter .. . ....................... . 
Fixed carbon ............ .. . ... .. ............... .... . 
Ash .... .. .. ..... ....... .. .. ........ .. . ....... . . . ... . 

12·37 

32 33 
46·39 

8.91 

100.00 

This SO[tm , whore it c i·ossoi:; Lhe Red Door River, has a thicknes~ of 
about eigh teen in ches only. 

The next rncogni11ed scam in ascending ordo1· is LhaL aL Lho Lop of the 
Pierro shales. As seen on the Bow River, at Lho point which I have 
designated as Horse-shoe Bend, it has a very light westerly or north-
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westerly dip, It is doubLlcss more local in character than the last, as 
it is not known on t he Belly River, nor could Mr. McConnell find any 
corresponding scam on Lhc Red Deel'. The ouLcrop at Horse-shoe Horse-shoe 

Bend is situated aboul, fifteen miles east-north-cast of !,he BlackfooLBond. 
Cro~sing. The scam appears al a hcighl of135 feel :Lbovc the waLcr in 
a sleep sca1·pcd bank on the 80L1Lh-cm;L sid e of the river, and i;; exposed 
fol' nea rly half a mile. It ii:; 4 fccL 4 inches in Luickncst1, compacL and 
hard where no!, long wcalhcrcd, a.nd in physical characle1· resembles 
ihaL lm;L dci;cribed. A preliminary examination of an outcrop speci-
men showed the following compo. ition :-

Water...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13·67 
Volatile combustible matter.............. . ............ 37·16 
Fixed carbon .. ...... ... . .......... . .... . ..... . ...... . 
Ash (reddish) .... . .......... . 

40.50 

8.67 

100·00 

Still following an ascending order in ihe se ri es, the seam which bas 
been known for some years al Blackfoot Crossing next claimi:; aLLen Lion. Bclaokfoot 

ross111g coal 
Thi s is several hundred foeL hig her in the sccLion than Lhc Ja;.:t, and is seam. 

distinctly included in Ll10 htramic. It is probable tbaL sLill anoLhct· 
·e:ctm exist;; between lhis ;;ind and that described, buL no sttfficicnL ex-

posures of iL were found. 

Coa l occut'F! in several placm; on the Bow River a few milci:; above 
the Blackfooj, Crossing. The seami:; arc Loo Lhin Lo work, buL arc prob- Outcrops above 

the Crossing. 
ably on Lhc ,;ame horizon wiLh thaL described below. 'fhroughoul, Lbis 
r egion the beds arc atfcclcd by gentle tm~ulaLiug dips, and though they 
have besides a very lighL general inclicaLion westward, Lhcy may be 
considcl'ed ai; pracLically hori:r.onLal. 

'rh e onLcl'op from which a small quatiLiLy of coal has been cxiractccl, 
and which lulR been l'Cfc l'l'Cd Lo by Hcvc1·a\ travcllcl's, is siLuatcd six and 
<L half rn i Jes eastward from the Blackfoot Agency buildings, on a con lee Outcrol/E 011 

which run s nol'Lhward Lo Lhc Bow. The dcpOf;it here consisis of Lwo c~~!~f.,;: of 

scnms, the uppct' averaging 1 foot 8 incbci:; in thickness, the lower 3 
feet They arc scparatccl by :tbonL a fooL of cal'bonaceous shale. At 
Lhis spot lhc bed may be traced about 500 feet it1 Jlatm·al cxpoi;u 1·es, 
and is affccLcd by variable dips which do noL exceed 5° in amount. 
The tbickneHl:l of the sc:Ltm; conLinncs nearly uniform, and they would 
affol'd, ,;ay. 4 focL 6 inches of clean coal, Lhc whole of which could be 
worked at once. The immcdiaLc banks of Lhc coulcc at'c abo11L 80 feet 
high aL Lhis place, the upper Lwo-Lhii-ds being composed of drift dcposils, 
which rest on a wom undulating surface of the rocks below. The gen-
eral smface of the sunounding prairie at this place is about 110 feel, 
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above the level of Lhe coal, :Lnd no exprnmrcs of the coal or associaLed 
beds are found cxccpL in Lhc ri\TCr b:~nki:; or coulces which cut deeply 
i nLo the suefacc of the plain. 

ln fo ll owing Lhc coulcc norLhw~Led from Lhc HpoL jui:;t dei:;cribed, lhe 
coal ii:; fr ec1ucntly i:;ee n on Lhc rig hL or eai:;L bank for abouL a mile, after 
which Lhc cou lee opcm; inlo a wide r vall ey with i:; loping g 1·rusi:;y i:; idcs, 
and expoi:; urmi cease. Vwir\g Lo Urn :s lop e of Lhc boLLom of Lhe co ul ce 
towaed the ri\7 Cr , the bed:; arc cnL in Lo more deep ly 11car iLs mouth, and 
aL lhc lal:lL exp o,.; ure Lhc sc:tm il:l abouL Lhil'Ly focL up i11 Lhe bank. 'rhe 
uppol' i:;e:tm is her e not well ti hown, lmL Ll10 lowc1· cxhibitti a fe w inches 
over fou1· focL of good coal. In au cxp o;m1·0 iuLormcctiaLo boLween this 
and Lh o til':-;t, llie upper i;cam is 8 inchrns t hiek, Lhc "halos 1 fooL, and 
the lower seam 4 fooL -! i11cbor:i. 'l'ho iscamti arc underlain by at lea::;t 
Lwon Ly foeL of so CL whiLi i;h Hand ,;to 11 0. 'l'bo rsamo 1mndi:;Louo bod appcarn 
nea 1· Lhe Agonoy builJiug,;, where Lhc lnJian Ll'ail go ing oai:; Lward leave::> 
the Yalloy, buL the coal Heam::> h ero al'o waaling or very poor. 

BcLweon the Blackfoot Cro:;i:;ing u,nd the co ul eo above described, the 
same coal-boariug horizon appear,; iu sovornl places in Lhc bank:; of 
Bow River. The scams arc he ro more favorab ly 1:>i LuaLocl fo r working, 
a11d of groaLor Lhicknoi;s than iu Lho coulec. The 1mbjoiucd 1:>ocLion is howis 
their mode of occwTonco aL one poiuL :-

ft. in. 
Coat . ...... ... ............. .. ... . .. ....••....... . ... 1 8 
Black carlJonaccouti shale... .. . . . . . .. ... . ..... : .... . . 4 
Goal ............. .... . ..... ..................... .... . 8 
Shale ... . ................. . . . . . ... ..... ......... .. . . 0 3 
Coal .. . .. .. ... . . .. ..... ... .. . . .. .... .. ............. . 0 9 
i:ihalc .. .. .. .............. ... ... ... . . .. . ........... . . . 0 3 
Coat ...... . .... .... • . • . . . .. ... . .. . .. .. . ..••.......... 3 0 
Shale .... ... .... ....... . ....... ... . .. .. ... .. . ... . . .. . 0 
Coal . . .. . . 10 

Total . .......... ... .... • ................. 11 10 

Total coal ... 8 11 

The coal is horn nndo1faid by whiti:;h t;andisLo no for abonL 30 foot, 
or to the waLol"s edge. Nearly opposite Lhis oxpoisu1·0, on the sonLh 
side of the rivol', Lho scam appoarn at interval is in Lhe bank, at a heig hL 
of abo nt 40 feet above the waLer, fol' aL loaist a q nal'Lor of a mile. IL is 
affected by a iseries of lig hL undulaLions. 

At Crowfoot Crook, six milois norLh-oaisL of the BlackfooL C1·ossing, 
a seam of coal oighLcon inches thick appear,;, which iis peobably Lho 
highest in the group of beds above described, the socLion noL i:; howing 
t he lower part of the series. 
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The natural exposures serve to prove the continuity in good workable Economic 

thickness of this CO[~l deposit over a tract of country several miles in importancc

oxLont, and its nearly horizontal attitude and moderate depth below the 
surface of the plains, would enable it to be proved by boring at a small 
expense over any desired area. 

In texture, this coal is not so firm or well adapted for transport as Composition. 

those of the localities previously dmicribod, but its composition appears 
closely to resemble that of Ilorso-shoo Bend. 

The following are analysm; of the fuel from this place; the .tirl:lt from 
a specimen obtained by Pl'of. l\facoun, the second from one collected 
by myself, and probably nol i:ll1bjected to i:lUCh prolonged desicca
tion:-

Water ............... . . . ................. . 
Volatile combustible nrntter ....... . ......... . 
Fixed carbon . . . . . . . . . . . ............. , .... . 
Ash ...................................... . 

1•. 
10·72 
29·26 
46 ·09 
13·93 

II. 
13·20 
33.80 
48·10 
4·90 

100·00 100 ·00 

Tbii:l seam i1:> probably continuou,,; to the Reel Deer l~iver, and the Continuation of 

same with that which occur:; at the mouth of t he Arrow-wood River, with n~:::. 0n Red 

a thickness of six feet. 
Four coal-bearing localiti e1:> on the head waters of the Ol<lman River co,tls nearer 

appear to be of sufficient importance to obtain notice at the present the mountain,. 

time, but as the country toward the base of the mountains becomes 
more fully known, it is probable that numerous additional outcrops 
will be discovered. 

At the Government Indian Farm, south of Pincher Creek, a seam of
8 cam at 

coal occurs about one mile from the farm buildings, up the valley of Indian Farm, 

the small stream on which they are situated. The rocks in the lower 
part of the vailey belong to the St. Mary R.ivor subdivison of the 
Laramie, and dip toward the north-north-east (mag.) Their angle 
gradually increases from about 20° til l the beds become nearly vertical 
where the coal occurn. Beyond this point the rocks arc concealed, 
but the coal probably occupies a position very near the base of the 
Laramie. 

Near the coal seam, the bedl:l have been much disturbed, and the 
coal itself is slickensided and broken throughout in such a way as to 
cause it to crumble easily by handling. The seam is two feet in thick
ness where exposed, but is said to have been considerably thicker 
where followed into the bank. The opening made on the coal had2 

*By Mr. C. Hoffmann. Report of Progress, 1879-80, p. 12 H. 

B 2 
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however, fallen in before the time of my visit. The !:loam should reappear 
on Pincher Crook about a mile above the crossing place of the road, but 
the rocks at this place arc not well exposed. 

An analysis of the coal from this seam by Mr. Iloffmanu is given in 
the Report of Progi·oss fot· 1878-79, p. 12 rr. IL may be quoLod hero 
for comparit:ion with those of the other seams, and illustrates the 
improvement in quality of the coals on their approach to the base of 
the monntains :-

Water ................ .. . .... ...... .... . .... ..... .. . 
Volatile combustible matter ........ . ................. . 
l<,ixed carbon .... 
Ash .............. , ....... , ....•.............. ... .. 

6·26 

20·31 
55·70 

8·73 

100·00 

Seams on On the Middle Fork of the Old J\fan River, a few miles below the 
m~f1~l~!.ork of falls, and nearly north of the mill on Mill Crook, two seams of good 

coal occur in a scarped bank on the north side of the stream. The beds 
are each about three feet in thickness, and arc folded in a very remark
able manner, illustrating the intensity of the force which has acted tu 
crumpling the rocks near the base of Lhe mountains. It is probable that 
these bods also occupy a horizon near the base of the Laramie. An 
analysis of .the lower seam shows 56 · 38 })er cont. of fixed carbon and 
8·32 of ash. 

The section in which those coal seams occur is as follows. The order 
appears to be descending, but the whole may not improbably be 
overturned :-

Grey to black, very fine shale, wiih occasional small fish 
seales and bones, becoming sandy and yellowish at b!\Se. 

F crruginous sandstone ............ ......... .......... . 
Greyish soft sandstone or arenaceous clay, with soine thin 

ironstone layers ............ ...... ................ . 
Harder greyish and ferruginous sandstone, with some 

obscure plant fragments ........... .. ........... ... . 
Hard, flaggy, yellowish sandstone ..............•....... 
Grey sandy shale and sbaly sandstone ................. . 
Coal ............................................... . 
Soft black carbonaceous shale .......•................. 
Grey sandy shale. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . 
Grey sandy shale and sandstoue ................ .. .... . 
Grey flaggy sandstone, weathering rusty ............... . 
Grey sandy shale and shaly sandstone ... , ............. . 
Coal. (Imperfectly seen, but at least 3 feet of good quality) 
Carbonaceous shale .................................. . 
Grey sandy shale ........... , ........................ . 

ft. in. 

6 0 
0 6 

10 0 

6 0 
2 0 

3 0 

3 0 

0 !) 

3 0 

4 6 
2 6 

5 0 

3 6 

0 

4 0 
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ft. in. 
Ferruginous sandstone. ... .. ... ....... . . . . . . . . . . • • . . . . o 6 

Greenish-grey sandstone. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 O O 
G t\lY and blackish carbonaceous shale . . . . . . . . . . . . . . . . . . 4 O 
Greenish-grey, soft sandstone. . . . . . . . . . . . . . . . . . . . . . . . . . 6 o 
Sandstone aud arenaceous and carbonaceous shale, with 

general grccnish-grny tints, (about) ...............• , 80 O 

155 ~ 

0 n Mi 11 Creek, about four rn i I cs above the mill, a seam of coal out- Seam on Mill 

crop1:>. The mca1:>ul'eS arc somewhat broken, and the seam appear1:> to Creek. 

be rather inconstant in thicknosR. It is not improbable that it may 
yet be traced southward and northward and found to outcrop on othel' 
streams which cross the mea1:>m·os neal'ly parnllcl Lo ~!ill Creek. The 
coal is of excellent qualiLy, containing G3 · 39 pel' cent. of fixed carbon, 
with 12 · 37 of ash. It has been uo;ed to a small extent for blacksmith's 
work at the mill. The following al'o secLions of Lhc scam on opposite 
Rid es of a break or fault which traverses the mcasmes at the ouicl'op :-

Coal (rather shaly) ....... .... , ..... ......... ........ . 
Coal ... ..• ....• ... ..... ..•.... .. ....... ........ ... . 
Shale .. ........ . ..... ..... ..... .. , ............... . 
Cool ............................. ................. . 

ft. in . 
3 l 

2 0 
4 

2 0 

Shale ........................................... .'... 4 

Coal........ .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . 2 0 

Total coal .... . ... . .................... . 

Coal (rather shaly) .................... . ............ . . 
Shale .......... .. . .................. .... . ......... . 
Coal (apparently good throughout, with the exception of a 

9 

ft. in. 
2 0 
1 0 

few shaly partings, not equalling 4 inches in nl I) .... . . . 6 0 

Total coal. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 0 

The geological horizon of the coal at Mill Creek has not been 
dctenni ned. 

Lying also close to the foot of the mountains, about a mile and a half scam on North 

from the first limestone range on the North Fol'k of the Old Man, is a~0;,~. of Old 

seam oi coal about five feet thick, dipping westward at an angle of thirty-
-five degrees. 

At the mouth of a stream which enters the Bow River from the 8ca.m on Con.I 

north, between Calgarry and Morley, three miles and a half above the ~i~~;.' lfow 

Jumping Pound Hiver, I examined a seam of good coal which had a 
thickness in the natural expmmre of abouL a fooL. 
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At a point furiho1· up Coal Creek, the seam has since been worked to 
a small extent. Mr. McConnell visited this locality, and reports about 
three feet of good coal, with several foeL of carbonaceous shales. The 
scam is evidently very variable, and becomes quite thin at a short 
distance from the spot just alluded to, along the strike. 

G ENERAL RE)fARKS ON TITE COALS AND LIGNITES. 

Whether from an economic or plU'ely scientific point of view, one of 
the most intol'Osting results of the exploration of the Bow and Belly 
River country, is the determination of Lhc fact t hat the coals are not 
confined to a single hol'izon or fol'mation, but characterize several 
zones in the geological series of this region. The fuels found in the 
Laramie roprosont, at lcasL in a general way, those known to occur in 
the 8ame fot'mation or its ropresentati \'e, the Fort Union Gl'Oup, 
eastward on the plains to the Souris Rive l'. As far north as the 
Athabasca and P oaco Rivers, fueb arc now known to characterize the 
rocks of about the same age. The coal seam which has been r eferred 
to as attached to the summit of the Pierro shalos, is not known to be 
represented elsewhoro, unless indeed by a very thin seam near the same 
horizon on the Smoky Rive l'. (Report of Progress, 1879-80, p. 125 n.) 

The coal at t he base of the Pierre shalos which has been worked at 
Coal Banks, on t he Belly River, has noL been recognized in a workable 
form beyond the limits of the district now dosoribod. The dark, highly 
carbonaceous beds at the base of the Upper Shalos of Smoky River, are, 
however, at about this, tage, and in one place a thin seam of lignite coal 
is locally developed (op. cit. p. 118 B.) A bed of lignite coal described 
by Prof. Cope on the Missoul'i as in some places of possible economic 
value must also bo of nearly the same ago. (Bulletin U. S. Gool. & 
Geog. Survey, Vol. III. , p. 566.) It is fnrLhor worthy of r emark that 
this coal-bearing horizon at the base of t he Pierre of the interior conti
nental region is, as nearly as possible, equivalent to that at tho base 
of the Chico Group, which yields the ooalR of V ::mcouver I sland at 
N anaimo and Comox. 

The occurrence of workable coal l:leams at several different stages, 
and the proved continuity of some of thorn over great areas, guarantees 
an abundant supply of fu el in this district, a matter of great importance 
in a country which over extensive tracts is almost entirely destitute of 
wood. The quality of some of the fuels is such as to render them 
t.mitablo for teansport to a distance, and it is doubtless on this bolt of 
coal-bearing rocks in the vicinity of the mountains that the railways 
of the North-west will chiefly depend for t heir supply. 

As a good deal of m isappr ehension haR arisen as to the characlor and 
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value of the lignites and coals of the North-west, the annexed dia
gram has been constructed for the pmposc of illustrating, in a general 
way, their place in the scale of fuels. The fuels are here classed accord- coals and 
ing to the amount of "fixed carbon, " (charcoal or coke) which they~~~}~~'h~ot 
yield. This method of classification, though by no means complete as separable. 
regards the boat-giving capacity of a fuel,-as much al1:>0 depends on 
the quantity of moisture and ash, and quanLiLy and nature of the volatile 
combustible matter-yet approximates sufficiently to the truth to illus-
trate the heating value in a broad general way. The shaded portion of Explanation of 
the diagam represents the fixed carbon graduating from twenty-five pm· diagram. 
cent. (charcoal) in wood to over ninety pel' cent. in anthracite, the 
complement to 100 per cent. being in each cm;c made up by moi1:>ture 
and volatile matte!'. The spaceti bcLween the vertical lines represent ten 
per cent each. An inspection of the diagram will show how favourable 
a position the workable coals and lignite coals of the Bow and Belly 
River region hold, and how completely they bridge over the gap which 
is sometimes assumed to exist between coals and lignite . The fuels 
near which the lower line is drawn in the dingram for the Bow and 
Belly region, arc those which are found in the di:;t.urbed belt near the base 
of the mountains, and, as before explained, appear to have been affected 
to a certain extent by pressure and possibly by heat, developed in connec-
tion with the folding of the beds. The upper line for the Bow and Belly 
coals, it will be observed, overlaps the lower line dra:wn for the lignites 
of the Souris district, showing that in regard to content of fixed carbon 
the better class of Souris fuels are about equivalent to the lower g1·ades 
of those of the Bow and Belly. The brac:e on the left of the diagram indi-
cates the range,-as regards the proportion between fixed carbon ancl 
volatile matter-of the carboniferous coals of Iowa. These are interest-
ing not only on account of the greater quantity of moistme and volatile 
matter, which many of them hold as compared with ordinary tarboni-
ferous coals, but from the fact thai they are likely to cnicr into direct 
competition with the fuels of the western region here reported on, in 
the Manitoba market. 

The coals of the Bow and Belly district arc, in fact, similar to the Comparieon 
l ff 1 l 1 . , d l d h f. with other c ass o ue s now arge y mmcci an emp oye on t e western part o American and 

the line of the Union Pacific Railway, and much superior to mostEuropcanfucls. 
of the lignites and brown coals which give rise to important in-
dustries in various parts of Enrope. The chief difficulty to be appre-
hended in connection wiih the extensive use of the lignites of the Somis 
River region is the fact that they yield so readily to the weather on expo-
sme, and become more or less pulverulent, leading to a great waste 
during handling and transport. The wriicl' has during the pai-;t summer 
had an opportnniLy of studying the mcLhodK of mining and ovel'coming 



Modes of 
employing 
lignites 11nd 
b rown co11Is. 

Est inrn tecl 
qunntity of 
ron.l per 
l'=qunre mil e. 

22 B GEOJ,OGICAL SURVEY OF CANADA . 

. imilar difficulties to that just refencd to in several d i8Ll'icts in Germany 
and Bohemia, which depend on lignites and bl'own coals for theil" fuel 
supply. The brown-coal of the Saatz-Tcplitz basin in Bohemia, from 
which over a million tons were extracted in 1879, closely resembles in 
composition and even in physical character those of the Sow;is district. 
The thickne8s of t he bccl ii:; there, however, so g l'eat, and the price of 
the fuel in consequence so low, that though much is lost from crumbling, 
no economic pL'ocess to prevent this wa1:Jtc has yet been found applicable. 
The fuel, howcve l', answer well for domestic and local manufacturing 
pnrporws, and is even employed in locomotives and it"ansported to a 
considc1·able distance in the raw state. Brown coals, much inferio1· in 
compo8ition and ,·tt·cngth, wol'ked in , outh Germany, ar e also used as 
they come from the mine for some industrial purposes, specially constl'llc
ted fot·naces being employed . For transport, however, they are gener
ally compres ed by steam machinery, either in the wet or dried state, 
into masses known as "b1·iqucttes," and thus treated constitute a very 
valuable fuel. 

Proco ses of this nature will probably eventually be found applicable 
to the Souris lignites, rendering them of gl'eater value, and suiting 
them for caniagc to any distance. The coals and lignite-coals of the 
district specially referred · to in this report arc, however, for the most 
part independent of such aids, even for purposes of distant transport; 
and though their greater distance from the pl'ovince of Manitoba must 
in crease the ·cost of their delivery there, their characte l' will probably 
be found to more than compensate for this disadvantage. 

The quantity of coal already proved to exist is very great. The dis
tances for which the outcrops of certain seams have been traced have 
been mentioned. Approximate estimates of the quantity of coal u11dcr
lyi11g a square mile of country in several localiti es have been made with 
the following results:-

llfain Seam, in vicinity of Coal Ilanks, Ilelly River. Coal under
lying oue square mile, 5,500,000 tons. 

Grassy Island, Bow Hiver. (Continuation ot Belly Biver Main 
Seam.) Coal und erlying one square mile, over 5,000.000 
tons. 

llorse-shoe Bend, Bow River. Coal underlying one square mile, 
4,900,000 tom . 

Blackfoot Grossing. Workabl e coal in seam as exposed on Bow 
River. Underlying one square mil e, 9,000,000 tons. 
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Note on Map.-The annexed map shows the position;; of the chief 
natUl'al exposures of coal and lignite in the Bow and Belly di;;trict, 
and the probable coul'sc of the outcrops of such of the scam;; as it has 
been possible to identify at a number of places. The edge of the 
Palmozoic r ocks of the mountain;;, constituting the wc;;tcrn bol'dcr of 
the coal-bearing district, is marked by the red shading, but no attempt 
is made to indicate the general geology of the region, which will 
appear in connection with the detailed r eport on the district, now in 
course of preparation. The main outlines of the pt'csent map arc 
based on the surveys of the Dominion Lands department wherever 
possible, but much of ~he topography and detail arc from our own 
Stu·veys. 
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Sm, 

H erewith I have the honor to submit a report and map in regard 
to the geo logy of the Basin of Moose River and adjacent region , and 
also a report and geologi cal map in reference to the Lake of the Woods 
and the counLl'y lying to the eastward of it, in both of which districts 
I was engaged in pursuance of your instructions, in 1881. The maps, 
however, servo to illusLl'ato, not only the fi eld-work of this particular 
season, but also the results of the labours of some of t he previous years 
in iho areas which they cover, and which wore described in the annual 
reports of Lb o 1:mrvoy. A map of the Moose River, from the noighbom·
hood of Moose Factory to James' Bay, from a stirvey made by myself 
in 1877, is also herewith submi tted. 

I have Lhe bonor to be, 
Sir, 

Your obedient servant, 

Ottawa, May, 1883. 
ROBERT BELL. 









I. 

REPORT 

ON 'l'HEl GElOLOGY OF 'l'ITEl 

BASIN OF MOOSE RIVER 

AND ADJACENT COUNTRY, 

BY 

ROBERT BELL, LL.D., M:.D., C.E. 

Shortly after my return from making the geological examinations 
in the regions above indicated, a preliminary report was submitted and 
referred to in your snmmat'Y report to the Minister of the Interior in 
February, 1882, pages 6 and 7. This work could not be fully described 
until proper maps of the surveys had been prepared, representing both 
the topoirraphy and geology of the re,gions indicated. The accompany- Gf·cohlogioo! map 

~ o t e reg10n. 
ing map of the basin of Moose River and the adjacent country shows, 
not only the results of the surveys and geological investigations made 
by the writer and his assistant in 1881, but also part of those made in Results of 

. tabors of 1870-
1870, 1875, 1876 and 1877, together with the results of a geological 75-76-77 and 

exploration of the upper Ottawa and Lake .Abittibi region, made by the lS81. 

late Walter McOuat, of the Geological Survey, in 1872. These investi-
gations are described in the Reports of the years indicated. The coast-
line of Lake Superior is from Bayfield's chart. The topography of the 
interior is principally the result of the work of the Geological Survey, 
but a port.ion of it is derived from surveys made for the Canadian 
Pacific Railway; and I would here beg to acknowledge our obligations 
to Messrs. Srriellie, Ramsey, Carry and Poulin, engineers of this line, 
for information and maps relating to these surveys. 

The object of the explorations in this region in 1881, was to ascertain, 
as nearly as possible, the distribution of the formations in the country 
to the northward and eastward of the mouth of the Michipicoten River, 
where it was more imperfectly known than in other parts of the area 
represented upon the map. The present report will refer more particu-

c 1 
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Map represents larly to the geology of this district. The country represented on the 
~h1,~rE~~~~~d~ map is 344 miles in length from cast to west, and 224 miles in breadth 

from north to south, and embraces an area greater than that of England. 
Ago and The distribution of the rock-formations, as shewn on this map, is only 
distribution of 
the rocks. provisional, but it is considered worth publishing the map to show the 

.'rho work of 
1881. 

present state of our knowledge both of the topography and the geology 
of this great region, and also that it may serve as a basis to be improved 
upon in the future. In some parts, both the topographical and the geo
logical lines will be found tolerably accurntc, while it is believed that 
none of the geographical features marked in continuous lines are very 
far out of position. The junctions of the formations were correctly 
ascertained along the rivers a11d lakes sm·veycd or explored. In the 
case of the boundaries between the Laurentian and Huronian rocks, as 
these formations appear to be conformable to each oLhcr in this region, 
the course of the lines dividing them could often be inferred, with some 
degree of accuracy, by the prevailing strike of the two sets of rocks 
throughout a great thickness of tho strata on CLthcr side of the observed 
contacts. 

It will be noticed that a large part of the country represented on 
the map is occupied by Huronian rocks, which a1·e generally rich in 
economic minerals. The prospect for the discoveries of metallic ores 
is increased in some districts by disturbances, and by the frequent 
intrusion of diorites, syenites and granites. This is especially the ca:;e 
in the region extending from the sources of the Montreal River eastward 
to the Abittibi Lako. 

The present map will no doubt prove useful in many ways, now that 
the Canadian Pacific :Railway is about to be built through the south
western part of the territory represented and other railways are pro
jected to traverse various parts of it. 

A short account will now be given of the investigations made in 
1881, in the region under consideration. Having, in 1875, mapped the 
canoe· route between Lake Superior and Moose Factory, by way of the 
Michipicotcn and Missinaibi L1tke and River, this was used as a base for 
the operations of the present season. At Lake Mattawagaming, the third 
from Lake Superior, a leading canoe-route diverges to the northward, 
and this was adopted as a means of obtaining access to the country in 
thai direction. In connection with the geological investigation of the 
region, a track-survey, checked by numerous latitudes, was made of 
the north-west arm of Lake l\fattawagaming, Lake Wabatongwashene, 
Oba Lake and River, Kabinikagami Lake and the river of the same 
name to latitude 49° 35'. 

At the same time Mr. C. Molson, B.A., Assistant Geologist, made a 
similar survey of Esnagami Lake at the head of the Magpie River, a 





e 
~ 

~ 
.3 .., . 
~ 

~ 
Iii 
o; 

u.i 
0 
< p 
o:; 
0 
p.. 
(.') 

z 
0 
>-I 
w 
> 
0 
~ 

< 
(/J 

w 
...:i 
~ 

::;: 
o:; 
~ 
0 
[.,., 

rr: 
U1 
> 
12 
z 
w 
p 
0 
0 

a: 
;r: 
0 
~ 

::;: 
z 
0 
>-I 
...:i 
~ 

;r: 
w 
p 

z 
< o:; 
0 



BASIN OF ~IOOSE RIVER. 3 c 

pal't of this river and of a canoe-route thence to Oba Lake, and also 
some ful'thor geological researches at·ound Lake Mattawagaming. 

The following is a brief statement of the geological results of tbo 
investigations in the basin of Moose River and the adjacent country, 
including the Michipicoten and l\Iagpio Rivers. The canoe-route from 
l\1icbipicoton Post to Moose Factory follows the Mich ipicoten Rivet· and 
the lakes on its course to l\fattawagaming Lake, and thence through 
Dog Lake, just on the south side of the height of land, and separated 
from iho last named lake by a nat·t·ow stream a few chains in length. 

From Lake l\fattawagaming anothet· canoe-route branches to the 
nol'thwarcl and ontet·;, Lake 'Vabatongwashone, which may be regrwded 
as the source of the ll1ichipicoten River. As stated in my report for Geology of the 
1875, IJageR 335-336, Iluronian schist;i, with diorites, syonitc. and ~1i~i 1h1 iti; oft 

JJ' 1c 1p1co en. 
granites prevail along the route between Dog Lake and the mouth of 
the Michipicoten River. Gnois;; is there mentioned as occurring at the 
Cat Portage and the ii cad of the Long Port·1ge. Those exposures appear 
to be at the junction of the Laurentian and Iltu·onian systems, as indica
ted on the accompanying map. A val'icty of gneiss which may belong 
to the latter division was found at a southward bond of the river, about 
half-way from the mouth to the foot of the Long Portage. The strike 
was here south-westward. The dividing line between the Huronian 
area of Michipicoten and the Laurenti an gneiss to the south ·east of it, 
appears to have a north-eastward trend, from Cape Choyye, on Lake 
Superior to Dog Lake, keeping mostly to ~be south-east of the l\1icbipi
coten River. It crosses Dog Lake, in a north-north-westerly course, and 
curving round, passes through the southern extl'omity of Wabatongwa
shene Lake, in a westerly direction, finally reaching the shore of Lake 
Superior in 1.he neighborhood of Otter Head. It will be observed by the 
map that the granite and syenite areas along the Michipicoten River, 
referred to in 1875 (Report, page 335) and the granite of Bumt Point, 
mentioned in the Geol. Survey report for 1876, page 219, lie near ly in a 
straight line and close to the junction of the Huronian and Laurontian. 
This, as stated in former reports, is the usual position of these granite Granite area

8
• 

al'eas in the groat region northward of Lakes Huron and Superior. The 
light-grey gl'anito, which occurs about four miles above the Long 
Portage forms the steep hill, about 400 feet high, on the northern side 
of the river, represented in the accompanying illustration taken from a 
photograph. 

The geological features of the Michipicoten River were noticed in the Geology of a 
report for 1875, pages 334-336, and I shall now add a descl'iption of~~~~gward 
the rocks of the route by which we travelled northward from the out- M:~'Ut::g-;.m
let of Mattawagaming Lake, where we turned off from the route to ing. 

Missinaibi Lake. The rock of Little Stony Portage at the outlet of 



Lakes Waba
tongwashcn e 
and Oba. 
Oba River. 
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the former lake consists of fine-grained, masi:;ivc, soft, greenish-grey, 
calcareous schii:;t, with large vein:; of white quartz, which arc i:;ccn in the 
river below the chute. lJcuvillg thii:; pol'Lugc and going norlhward up the 
wcslcrn i>hOl'C of the lake, a hill of red sycni Lie granite is met wiLh at a 
dii:;tancc of two miles; and a :;imilar gl'anitc i:; more cxlemiivcly devel
oped on Lbc southern side of the lake directly oppmiite. WiLh thii:; 
cxccplion, the rocks all along thii:; side of the lake to its nol'lhcrn 
extremity, consists of green hornblcndic, dioritic and ch loritic sebisti:;. 
The strike varies mut:h, being north-caslwal'd in the southern parL and 
north of west in the nol'Lhern. Opposilc Waboot:>c Island, the hornblende 
schist conLaim; pcbblm;, and aL a poiut thl'ce miles ful'ther north, a soft, 
greyish-green schist, with calc::<par in the joints, is, in places, full of large 
concretions of impme cpidolc, some of which have a ring-like form on 
cross section. Waboosc Island consists of silicious green schist, running 
N. 35° \V., verti cal. Cop1)cr pp:iles was fonntl in a small quartz vein, 
cutLing green schists, at a spol on the west shore, lying south-west of 1.hc 
north-wesL point of this island. 

On the neck of land separating !Jake .Mattawagaming from Lake 
Wabatongwashenc, the following rocki:; were mot with in going from 
south to north in the order stated; bluish-grey, micaceous hornblende 
schist, coarse greyish-green hornblende schist, dark-grey crystalline 
dioritc (in one place rendered porphyritic by spots of light, grecnish
yellow folspar), grey "pepper-and-salt" gneiss, composed of quartz, 
folspar, green hornblende and black mica, and lastly hornblende schist; 
:.ill followed to the northward by reddish gncisH. The general strike is 
a little south of west. 

Proceeding northward through Wabatongwashene and Oba Lakes, 
and down the Oba Ri\"er, Laurentian gneiss was the only rock observed 
after leaving the Iluronian schists in the southern part of the former 
lake, until meeting with the two narrow bands of schists which cross 
Kabinakagami Lake. These have a general west-south-westerly strike 
and consist principally of hornblende schist. 

At the inlet of the lake, much fine-grained magnetic iron is dis
seminated through the hornblende rock, which also holds strings and 
long lenticular patches of crystalline epidotc, running with the strike. 
The larger patches are quartzose in their centres and are evidently con
cretionary. The hornblende schists of this belt arc mostly compact and 
dark greyish-green in color. In some parts they are micaceous, and 
where they cross the southern part of the lake they are marked by iron
stained patches, and arc flanked on the north-west side by soft, very fine
graincd, grey gneisR, which has the calcareons character of 1.he gneisses 
of the Iluronian series, and contains specks of iron pyrites. Both be! ts 
are characterized by masses and bands, parallel to the stratification, of 
light-grey, felspathic granitoid rock. 
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A small island, siLuaLcd a few hundred yardt:i tm uLh of Lhe ouLlcL ofKabinakagami 
Kabinakagami Lake, consisLs of rather coarnc, greyish gneiHs, dipping Lake and llii·cr 

north-cast, cut by a dyke of cryHtallinc, grnyish-grecn dioritc, :fifLy or 
sixty yards in width, running N. 20° E. and S. 20° W. The relation of 
the great north-and-south dykes of the region north of Lakes St1perior 
and Iluron to Lhc topographical features, has been pointed out in former 
reports. It is probable that the dyke, just referred Lo, has had some-
thing to do with the po:>ition of the outleL, and the course of the lake 
immediately above it and of the river for some miles below. In connec-
tion with this subject, it may be mentioned that a similar diorite, 
apparently forming part of a greatdyke running down the centre of Oba 
Lake, was diHcovcrcd upon an island in the narrows, about midway 
between its extremities. 

A fragment of dark-green set·pc11tinc, with rusty surfaces, was found 
on the small island near the outlet of Kabinakagami Lake. It rcHcmblcs 
the scrpcntincs of Lake Abittibi and Pigeon Lake, on the llfontreal 
River. 

A strong rapid, wiLh a fall of thirty-three feet, occurs jusL where the 
Kabinakagami River leaves the lake. The portage past this obstruction 
is on the west side, and is 1145 paces in length. The rock at the rapid 
is a dark-green, :fissile-hornblende schiHt, the strike of which varies from 
N. 45° W. to N. 80° W. At fom·teen miles in a Rtraight line below the lake, 
mica-schists, mostly coarse in texture and grey in color begin, and thence 
occupy a brnadth of about one mile. They arc vertical, and strike S. 80° 
W. Ten miles below this band, dark silicious mica schists make their 
appearance, and arc found again three miles further down. These rocks, 
however, probably have a greater breadth to the southward than above 
indicated, since the strata for a number of miles before reach ing the first 
exposuec aec conceal ed by a thick deposit of i:;trati:fied sand. They may 
have a total becadth of seven or eight miles along the river. These two Iluronian · 
mica-schist bands appear to indicate the western extension of the gl'eat bnmls. 
Huronian belt, which, coming from the eastward, crosses the Missinaibi 
between the Devil's Rapid and the jtrnction of the Brunswick River, and 
which is largely made up of simi lar mica- chists. 

An cxposmc of syenitic granite occurs at about a mile and a half below 
Kabinakagami Lake, and dark, greenish-grey crystalli nc diorite, appar
ently belonging to large dykes, was met with in several places as far as 
the river waR descended. The poi n L at which I turned back was found to 
be in latitude 49° 35'. With the exceptions above noted, the rocks 
found along this stl'cam were entirely Laurentian gneiss, mostly of 
massive varieties. The stratification was usually much contorted, but the 
general strike .vas about east and west. 

Although the Kabinakagami Hiver appears to join the Missinaibi, as 
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indicated on the accompanying map, some of the Indians we met with 
had an idea that it might join the Kcnogami, a branch of the Albany at 
the place called Mammattawa. (See Geol. Survey Report for 18'71 
page 113). 

Mr. Molson, in his track-survey of Esnagami Lake, the upper part of 
the Magpie River, and the canoe-route thence back to Oba Lake, found 
only Laurentian gneiss, which presented no characters worthy of special 
description. 

E 1 ,. Having completed our labours in this direction, we proceeded to xp orav10n 

H
fromMissinadibi l\fissinaibi Lake, from which Mr. Molson was sent to make a track

ousc towar s 
Flying Post. survey of the Wi-a-sitch-a-wan River, which enters the south-east side 

Knpuskasing 
Lake and 
River; Trout 
River. 

of this lake, and of Little Missinaibi Lake at its head ; while I descended 
the Missinaibi River to ·e'lying Post Brook, about eight miles from its 
outlet; aud leaving the river here, followed a canoe-route towards the 
Flying Post, as far as Trout River. This stream :flows from the south 
and joins the Kapuskasing River, just below the outlet of the lake of the 
same name. It was followed for fifty-two miles in a straight line, and 
itH course, as well as the lakes through which it i)asscs, were carefully 
laid down. These topographical features are sufficiently well shewn 
upou the accompanying map and do not require any special description. 

Rocks between Between the l\fissinaibi and Trout River the rocks observed consisted 
~i~~~1Rii~·~,~~d entirely of Laurenti an gneiss, having an average strike of about S. 60° 

W. It is mostly massive, buL on Lake Tchi-tchi-ga-mog, eight miles 
south of Kapuskasing Lake, much of it i8 of a grey, slaty, micaceous 
characte1-. Along the Trout River, different varieties of gneiss were 
met with as far as Trout Lake. Along this stretch of the river the 
directiou of the dip and the angle of inclination changed frequently. 

Rocks of 'rrout Trout hike is five miles in lcno·th in a north-and-south direction. Gneiss 
Lnkc. o ' 

Schists. 

Granite. 

was observed on Lhe north-west side of the outlet, but on the cast side, 
silicious homblendic schists appear to occupy the shore to a point half
way up the lake. )I ere a variety of red and reddish-grey syenitic granite, 
and of diorites are met with. Three miles south of the outlet, and one 
mile north of the inlet of the lake, the reddish grani Le is cut by veins of 
yellow-weathering pearl-spar, and it holds patches of grey amygdaloid 

~~!.~~~~~!.oid in which the spots, consisting of white calcspar, from mere grains to 
the size of peas, are thickly disseminated. Along with the amygdaloidal 

Apatite. 

Fluorspnr. 

patches, there are others of white calcspar, and light green apatite, the 
latter occurring in small thickly disseminated crystals in the calcspar, 
and as patches of a granular and very friable character associated with 
it. The amygdaloid also holds crystals and scattered masses of crystal
line bright green :fl.uorspar. 

Syenitic granttes, similar to tho8e just described, are met with on the 
opposite side of the lake, and the mass to which they belong appears to 
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have a general east-and-west trend. Between the inlet and the head of 
Trout Lake, a distance of about a mile, the rocks on both sides consist 
of rather coarse, dark-coloured hornblendic schists, with a general 
westward strike, and a dip to the north of 60° to 70°. 

The country around Trout Lake is hilly, especially to the south
westward . The river, in entering its eastern side, passes down a steep 
rapid, with a fall of 144 feet from the head of the portage, which is three 
quarters of a mile in length; it continues rapid for another mile, but 
beyond this it is very tortuous with a smooth, moderate current. The 
elevation of the highest point we reached was ascertained by means of the 
barometer to be 254 feet above Trout Lake. The rocks in this interval 
consist of Laurentian gneiss, having a general strike a little to the south 
of west, and dipping to the north in most cases. 

From information derived from Mr . A . R. Ramsey, and Mr. B. R.Huronianrocks 

P 1. · f h p 'fi R '] d 1 f M E B B in the vicinity ou rn, engmeers o t e ac1 c a1 way, an a so rom r. j. • orron, of Flying Post. 

stipendiary magistrate, it appears· that Huronian schists prevail around 
Flying Post Lake and Lake Mattagama, lying to the south of it. During 
the season of 1881, Mr. Bol'l'on, who was sent by the government of the 
Province of Ontario, explored the country from Missinaibi House to the 
F lying Post, and thence to Mattagami Post to the east, which I had 
reached in 1875 from the Montreal Rivet', a branch of the Ottawa. In the 
summer of 1882, the same gentleman explored a canoe-route by way of 
the Mississagui River, from the north shore of Lake Huron to the Flying 
Post and t hence by the Kakozbishk, or Ground-hog River to its junction 
with the Mattagami. Mr. Borron has a good knowledge of mining and 
geology, and made valuable notes on the rocks he met with on his jour-
neys. These have been of assistance in laying down the distribution 
of the formations in the region refened to. We are also indebted to 
Mr. Borron for a copy of his " log," containing the courses and estimated 
distances along some of the routes which he travelled. 

On bis last named journey he crossed the height of land, a short dis
tance east of longitude 83° W. and struck Lake W akamagaming at the 
source of the Ground-hog River. In descending thie stream he saw 
no rocks excepting Lamentian gneiss until reaching Cache Lake, the 
centre of which is near latitude 47°. 40', longitude 82.0 46' W. "A 
schistose rock, Huronian, here forms the shore." From Cache Lake, 
the river runs a little north of east to a point within about nine miles 
of the southern extremity of Lake Mattagama, " following nearly, as it 
appeared to me, the strike of the Iluronian rocks at or about their 
junction with the Laurentian. The river then, finding a passage, turns 
north, crossing the Huronian ridges, and at the end of nine mileti tumbles 
into a large basin at the south end of Lake Mattagama." (Mr. Borron's 
Report for 1882, page 23.) At page 30, he says: "I met with lead and 
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Veins with copper ores on the north-west side of the eastern arm oi' Lalrn Matta-
coppcrand lead · tb · · •t fFl · p Th · f · b · ores. gama, 1n e v1c1111 yo i ying ost. o quantity o ore rn t o vorns 

whore exposed is not such al:! would jul:! lify, in my opinion, expensive 
mining operations, buL sufficient, taken in connection wilh the size and 
general character of the veins, to ·wurrant careful oxplorat.ion in the 
reasonable expectation that larger dopo~its of those useful and valuable 
meLall:! may be discovered. " 

On my return to Missinaibi Ilouso, I found that Ml'. Molson bad 
arrived there from his oxplol'ation a few clays in advance of me. IIe 

Wi-a-sitch-:t- had a1;cortainod the following: fact1;: 'l'bo upward cout'l:!O of the Wi-a-
wan River. ~ 

Little 
Missinnibi 
Lake. 

Gneiss: Trn p 
dykes. 

Soil . 

sitch-a-wan River is S. S. E. for two and one half miles in a straight line, 
when the outlet of Litllo Mil:!sinaibi J_,ako ii:! roaehod. The river ii:! bl'okon 
by a succession of rapid :; and falll:! thl'oughout the whole of its short 
course. The main body of the lake, which is narrow, has a general south
oastwarcl dit'ootion, and a length of about five milol:!. Two narrow bays 
oxtonrl at right angles from the north-cast and throe from the south-west 
side. The tSouthernmor;t bays, on opposite sides, have the same general 
direction, and the distance between their extremities is over five mile:;. 
A stream enters the head of each of them. The upward continuation of 
the main river is at the 1:1outh-oastorn extremity of the lake, and its 
courrn ii:! the same al:! that of its central part . .It wal:! followed for about 
l:! ix miles, and bore, leaving the rivet', Mr. Molson oxplot'ecl the country, 

. for five miles further to the south-eastward, the dil:!tanco being m1cor
tained by pacing. 

Throughout the whole of the country traversed from Lake Missinaibi, 
gneiss, with trap dykes cutting it, were the only rockl:! met with. At 
the Wi-a-sitch-a-wan .Falli:! at the mouth of the river, the gneiss, which 
is gl'ey and recldi l:!h-groy, and coarse in texture, runs S. 80° W., and is 
cut by a large dyke, having the same direction. Similar varieties of 
gneiss continued to and around Little Missinaibi Lake, the strike being 
from S. 10° E. to S. 40° E., averaging about S. 20° E. The dykes, of 
which several were seen cutting the gneiss, appear to run about S. 80° 
W. To the south-eastward of the lake, the strike of the gneiss is more 
variable, being from S.S. W. to W. N. W. The country just described 
was mostly of a rocky character, but Mr. Molson noticed some tracts of 
tolerably good soil. Near the Wi-a-sitch-a-wan Falls a light-coloured 
clay was observed between the ridges of gneiss. 

IIcnd waters of Superficial Geology, Soil, &c. The country around the lakes at the 
~i,y~~~t~n heads of the Michipiooton, Magpie and Kabinakagami Rivers is generally 
lUvers. hilly and broken. Some patches of fair land, mostly of sandy and 

gravelly loam, were found among the hills in the noighborhoocl of all 
these lakes. The valleys of the Oba and Kabinakagami Rivers arc ovcr
pread with fine ,;tratifiod sand,; which often contain much clay. On 
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top of tbc::;e dcpo::;it,s the soi l u::;ually appear:; t,o be good, but iu some 
place::; it is of too light, a characL01·. Along the latter 8Lream, the banks 
of sand sometimes attain a height, of fifty feet and upward8, especially 
in the lower twenty or thil'Ly milci; examined. .For a few miles above 
our turning point, a yellowi8b·drab clay, afford ing a good soil, was 
found on either side of the river. 

In the country examined between the Missinaibi and Kapuslrnsing Kapuskasing 

River;;, much of the land is of a coa1·se sandy nature, broken bore and l\i~:~~.out 
there by ridges and knolls of rock, but in the val Iey of the latter stream Coa.rse >ind fine 

there appear;; to be a con8idcmble proportion of loamy and fine sandy sand. 

i;oil of fair quality. 
On the cast ;; idc of Trout River, about twelve milc8 above its junction Enormous 

with the Kapu8ka8ing, two cnormoui; boulders, each a:; large as an ordi- boulders. 

nary settler's hou::;c, were ·con perched on a low hill a short di1:>tance 
from the water. From the outlet of Trout Lake, for a distance of about 
ten mile:; clownwarcl, the river which flows with a gen lie current, is Ridgesn.nd 

closely ibnkcd on either side by sharp ridges and conical hills of g ravel ~~~~';,l · 'a~~1!,,~[c1 
and sand rising to a height of about 100 feet. The ridges follow the 
course of the valley and behind them, long ponds and lagoon8 arc 
situated, having generally openings of greater or less width connecting 
them with the river. 



NOTE. 

In reference to thd plan of the llioose River mouth , prepared by Dr. Bell, there ap
pears to be some doubt 0f its ac:;curacy, and in publishing it, I think it right to state 
what Dr. Rae, who lived tLere sohle forty years ago, has written me respecting it. 
'l'he following are extracts from his letters to me dated London, 27th June, '83, and 
20tli Nov., '83: 

"I am glad you sent me the copies of the proposed maps of Moose River, in •vhich 
I have put in very roughly the corrections required. 

"There are, or were in my day, two Islands tu the N. 'vV. of 'Inner Ship Hole' 
called the Sbip Sands, and these I slands were separated from the N. W. shore of the 
river by a deep and swift stream, which occupied about twenty minutes to paddle 
across in a cflnoe. Spring tides aided by a gale sometimes covered tbese Islands 
with several feet of water. If the Moose Rivtr is, as your map shows it to be, the 
islands where we camped must have been well inland on the main shore of the left 
bank." 

Nov. 20th.-" In reply to your enquiry, I must say that it is possible by some 
convulsion of nature, ttlat the north branch of the river may have ce.ised to exist, 
but in the usual course of tbiogs such an event was not at all likely. You m~.y 

make this north branch even wider than I showed it in the rough sketch I sent you, 
unle~s the ship sanrls have greatly increased in wiith." 

In the map no1v published, it will be obsen•ed that there is no north branch and 
thiit the main sbore of the left bank comes close out to the " lnner Ship Hole " and 
inclurles the islands mentioned by Dr. Rae. 

It may be, however, that Dr. Rae's recollection of it as it was forty years ago, and 
Dr Bell's map of it as it is now, are q.oth correct. A comparatively small elevatio!l. 
of the coast, aided by a silting t-.p of the channel, effected b.v fiuvial aud tidal cmrents 
and wind, would suffice in the lapse of forty yearR to produce even greatet changP.s in 
a river delta without any occurrence whicb could be correctly designated as a" con
vulsion of nature." Dr. Bell has already shewn • tbiLt there are other reasons for 
assuming that the shores of Hudson Bay are slowly rising, or, as he states it, that the 
water is receding. 

ALFRED R. C. SELWYN. 

Ottawa, 3rd Dec., 1883. 

*Report ofGeol. Survey of Canada: 1877-78, p. 32 c. and 25 o.o. 



II. 

ON TUE GEOLOGY OF 

THE LAKE OF THE WOO D S 

AND ADJACENT COUNTRY. 

BY 

ROBERT BELL, LL.D., M.D., C.E. 

The geological explorations which had been made previous to 1881 in 
the eountry bcLweenLakc Superior, on the one hand, and Lake Winnipeg 
and the valley of the Red River on the other, had been accomplished by 
following the numerous canoe-routes leading through it in different 
directions, and examining the shores of the lakes and rivcrB, as well as 
by making short journeys in land from their banks. The Canadian Pacific Gcoloi:ica! f 

cxnmmn.tion o 
Rail way now traverses this region and pa ses tbrouo-h larrre tracts which the line of the 

b b c~~i~ 
arc not easily accessible by canoe. It was so far completed in 1881 as Pacific R.R. 

to admit of our following the line throughout and thus enabling us to 
ascertain many new facts in regard to the geological structure and 
the geographical distribution, in these parts, of the Laurentian and 
Iluronian systems. The cuttings along the track afforded excellent 
opportunties for examining fresh sections of the rock. 

Before proceeding with a continuation of the geological explora
tion of the Lake of the Woods, which had been begun in previous 
years (See Reports for 1872 and 1873), a cursory examination was 
made of the railway track from English River to Cross Lake. This 
work was performed by Mr. Molson in the scctio:i between Wabigoon 
Lake and Rat Portage, and in the other sections by myself. The 
same gentleman explored the W abigoon and part of the Hagle River, 
whilst I made a track-survey from vVabigoon Lake to Lake of the Woods 
by way of the Three-fork River, Eagle, Vermilion and Bell's Lakes. 
This was followed by a geological examination of the northern part of 
the Lake of the Woods and of Shoal Lake arnl WhiLcfish Bay, with 
track-surveys of the parts travelled over. 

In going westward from English River alon.g the track of the Cana- English River. 
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dian Pacitic Bailway, Laurcntian gncii:;i:; continues to a poinL between 
Bt1Llcr and Raleigh SLations. It ii; ncmdy all of dark-grey shades, and 
tbc prevailing slrike is between \V. S. \V. and S. \V. Between Bonbeur 
and .Falcon Stations, it is conspicuously banded 01· ribboned, the layers 
consisting of various shades of grey, wiLh some of red. At the former 
. tation and for a short distance west the strike ii; S. 75° \V., but 
for the remainder of the in1.crval, about ten miles, it is S. 45° W., 
and the dip is to the south-cast at an angle of ahout 70°. Between 
Gull River and :Falcon StaLion, the gneiss, which is very dark and 
bomblendic, passing into 8chi:;L, ls very largely mixed wiLh coarse 
and fine red fclspaLhic granite. AL two mile:;, and continuing thence for 
three miles west of Ignacc SLati(ln, the rock i::; very mas:;ivc grey gneiss, 
or po::;sibly a g ranite, as no dis Linet stratification could be detected. 

The last gneisH was seen ut the Y, Lhrcc miles wesl of Entler Station ; 
and at about one mile and tbrcc-qunrlcr:; cast of Raleigh, dark-green, 
fine hornblende schist, which is considered Huronian, makes its appear
ance. The sLrikc is norLh-\vestward, quite parallel to the railway track, 
and the dip i:; south-wcsLward at an angle of 65° Lo 70°. A similar rock, 
with the same strike, was obt:iorvod two miles west of Raleigh, while at 
fom miles Lhore is a dark, greenish-grey, silicious schist, and a lighter 
grey felHpathic schist, all asl:!ociatod with a few thin, rnsty, cn,lcarcous 
bods. Ilero the strike is more nearly norLh, b11t at one mile and a-half 
further west, where the folsitic schisls arc more largely developed, the 
strike is again north-westward. These rocks arc followed immediately 
to the westward by dark-greenish silicious and chloritic schists, having 
the same strike. Nexl, slaLy diorites wore met with, becoming more 
massive in going westward, to a point three and a-half miles east of 
Tache Station, where they are succeeded by grey syenitic granite of 
medium texture, which has a breadth of a mile and a-half on the track. 
Green schists were observed at one mile west of Tache, beyond which 
the rocks for a number of miles are concealed by d1·ift. In the neigh bor
hood of Bois Brule StaLion, the rocks, which strike north-westward, 
consist of soft, green schists, with strings of calcspar and quartz. 
Whel'e the railway crosses the narrows of a small lake a mile or two 
west of this station, tbere is a cutting through dal'k, bluish-grey, soft 
and hard dioritic schists, with strings of brown-weathering calcspar. 
Quartz, opidote and iron pyrites also occur in these rocks. In another 
cutting, a short distance further wosL, the rock is a dioritic conglomerate. 
Between this point and L ittle Wabigoon Lake a variety of dioritic rocks 
were met with, consisting of massive and slaty forms, of various 
shades of bluish-green, grey, bluish, and groonish-gl'ey. The dioritic 
scLists generally con Lain much calcspar in Lbe fol'm of ::;Ll'i ngt:i and spotH. 
Slaty dio1·itic rocks running no i·th-westward, or with the track, were ob-



LAKE OF THE WOODS. 13 c 

served here and there as far al:l Elm Bay on (Big) W abigoon Lake, around 
the head of LiLLlc vVabigoon Lake, and in various localities along the 
track as far cast as Tach6, and as far west as Eagle River, there is a consid
erable thickness of stratified, drab clay, wiLh an occasional rcddit-1h band. 
In some places the stratification of the clay was observed to dip at high 
angles. Small nodules of curious forms are somctimcri found in it . 

.From the Wabigoon River to within about nine miles of Rat Portage, Wabigoon 
M .,,,,. I f' d ] L t• . . h h . f River toll.at r. mo sou iOUll Oil y am·en Jail gneiss, wit t e exccpt10n o a narrow Portage. 
band of argillaccous slate near the north-cast corner of Feist I1ake, and 8Gn~iss . eh1sts. 
a belt of hornblende schist, about one mile wide, with a northward 
strike, crossing the track opposite the encl of Dog-tooth Lake. The 
strike of the gneiss varied much, but in the majority of cases it 
approached either a westwanl or a south-westward COlu·se. A.t nine miles 
before reaching Rat Portage, and continuing thence for two or three 
miles, a coarse grey syellitic granite prevailed. Between this and the 
village of Rat Portage, the rocks are principally fine-grained, somewhat 
calcracous, hornblende schist, in which the jointing is well marked, but 
there are also felsitic, dioritic and silicious schists. The ave1·age 
direction of the strike is south-westward. A. tough, greenish-grey, 
hornblendic rock, containing occasional patches of asbestus, occurs a 
short distance west of the outlet at Rat Portage. The line between the Boundary 
L '. cl th H . h. I th w· . between aurenuian an e uroman systems, w ic 1 crosses e mmpcg Laurentian and 
River at Rat Portage, keeps near the railway to a point between Lake~0t~~~~tr:ake 
Lulu and Kcewatin Mills, where it crosses it diagonally and continues of tho Woods. 
thence in a westerly direction on the south side of the track. 

From Lake Deception to Cross Lake the Laurentian gneiss is gene-LakcDeecption 
rally dark grey and red, rather massive, much contorted and cut by to Cross Lake. 
numerous veins of red and grey granite; while from Cross Lake for 
some distance westward, it is reddish in colour, thinly bedded, and runs 
with great regularity nearly parallel to the railway, the dip being to 
the north at moderate angles. It is probable thal a line of dislocation Probable 
or disturbance, which may be connected with the granites of Lake ofdisloeation. 
of the Woods and the Winnipeg River, runs north-westward through 
Cross Lake. The decomposition of tbe rock along this line, followed by 
the denuding agencies of the glacial period, have probably been the 
rueans of scooping out the deep channel of this lake, which caused so 
much trouble in attempting to carry the line of the Pacific Railway 
across it. 

Returning now to Wabigoon Lake, a short account will be given OfExploration 
I l . b h" h h b f' d I d d" from W11bigoon t 10 exp orat10ns y water w lC ave cen reLerro to. n escen 10g Lake \l:r Eagle, 
I YIT b" R" t •t . t• "tl th E l R" d . d Vermilion and t 10 n a 1goon L ver o l s JU TIC ion w1 l c ag e 1vcr an m ascon - Bell's Lako to 

ing the latter strnam, Mr. Molson found only Laurentian gneiss, until W~c°d~:· the 
coming to the outlet of Eagle Lake, whore the Iluronian schists begin. 
Their strike is here S. S. W. 
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ln regard to the exploration from Wabigoon Lake by way of Eagle, 
Vermilion and Bell'.:; Lakes to Lake of the Woods, the rocks will be 
men Lio nod in the order in which they were examined. Around Wabigoon 
Lake, green dioritic and cbloritic scbists prevail. I was shown a small 
specimen of native copper in quartz, said to have been broken from a 
vci:n on an island in this lake. In the southern bay of the lake and 
along the Three-fork River, as far as the second small lake on its course, 
a massive, grey dioritc appears to be the only rock. Frnm this lake a 
portage, three quartei·s 0f a mile Jong, leads i;outb-wcstward to a larger 
one, the watert:i of which eventually find their way into Eagle Lake. 
The northwcst side of this lake is occupied with Laurcntian gneiss. 

fokes s.E. of Lying to the south-east of Eagle Ln,kc, proper, are two straggling shccti; 
Eagle Lake. 

of watet· connected with each other by tortuous narrows, five or six 
miles long. The second and larger of these wat:i called, for convenience, 
Hugh Osbournc's Lake. It ii; separated from the south-eastern bay of 
Eagle Lake by narrows only a few yards wide, and here the lluronian 

H,u~onhtn rocks schists re-appear; the two straggling lakes mentioned being sutTOtmdecl 
ofEagleLake. b h'll f . Th 'l 1 f h b l' I 

Laurcntian 
l(neiss of' 
Verm ilion ancl 
Bell's Lakes. 

y 1 so gneiss. roe nu cs nort 1 o t e narrows y w 11c l we entered 
Eagle Lake, another natTow place was passed. llere the rock is a light
grey calcareous mica-schist on edge, and running S. 30° W. Along the 
south-east side of the lake, dark-grey diorites, for the most part of mas
sive character, predomi nato, except in the last four miles before reaching 
the i;outh-wostorn extremity, whore they arc replaced by a grey syonitic 
granite of medium texture. At a mile and a-half north of the south
castern extremity, a light-grey, slaty fclsito was met with in a vertical 
attitude and striking S. 35° W. A nanow passage connects the western 
arm of Eagle Lake with the south-west end of Vermilion Lake. 1'he 
rock at this place is a grey mica-schist full of iron pyrites. The ground 
is covered with red ochre resulting from the decomposition of the pyrite;; 
by bush fires and the action of the weather. The schists contain numerous 
short veins of red and white quartz (also holding iron pyrites), follow
ing the strike, which runs S. 45° W. 

·passing into Vermilion Lake through the passage already mentioned, 
at half a mile north of the western arm of Eagle Lake, Laurcntian gneiss 
was again encountered and was the only rock met with along the route 
followed, until reaching the portage on Berry River, about a mile east 
of the head of Long Bay at the eastern extremity of the northern par t 
of the Lake of the W oocls. Here again schists and calcareous, light-grey 
micaceous quartzites were found, striking west, which proved to be con
nected with the largo Hmonian basin of thiR lake. 

The gneiss all along the above route is of the ordinary greyish and 
reddish varieties, and requires no special description. The country 
visible from this chain of lakes on either side is mostly rocky and barren 
and nearly all the timber has been burnt off. 
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The shores and islands of vVbitefish Bay were found to consist of Latu·- Gn~iss of 
· · 1 h h "d d T l p Wh1tofishBay. cntian gneiss, except a ong t c nort ern s1 e an nea1· urt e ortage 

at the southern extremity. About a mile and a-half north of this portage 
dark-grey mica-schist and fine hornblende schist, running south-west-
ward, are seen on both sides of the bay in contact with the gneisR. 

According to the late Dr. Bigsby, the shores and islands of Shebaskong Schists of 
B . d b . f h. h. h . 1 cl l . h Shcbaskong ay are occup10 y a var10Ly o so 1sts, w ic are now me u ec rn t eBay. 
Huronian system, (see Journal of the Geological Society of London, 
Vol. 8). Green schists, wiih a wc;tward strike, al'e seen in contact with 
the gneiss in the norLbern pal't of Whitcfish Bn,y. 

The subdivisions of the IIuronian system, which is well developed IIuronianrocks 
of Lake of the 

around the northern part of Lake of the Woods and Shoal Lake, are Woods. 
explained mol'c concisely and usefully for reference by means of the 
accompanying geological map and the notes upon it, than would be 
possible in any other way; and it is, therefore, unnecessary here to 
repeat these descriptions. At the time of our visit, no mining operations 
were going on at the Lake of the Woods, although some openings, in 
search of gold, bad lately been made. Owing to the want of guides and 
the lateness of the season, it was found impossible to examine the various 
localities at which more or less work had been done. In 1879 I was Gold. 
presented by Mr. J. Dewe wiLh a specimen from Hay Island, of white 
quartz, containing needle-like crystals of hornblende, with a little 
calcspar, which showed distinct specks of gold. It was assayed by Mr. 
Iloffma11, chemist to che survey, ani;l found to contain 37.318 ounces of 
gold and 1.431 ounces of silver to the ton of 2000 pounds [Report of 
Progress for 1878-79, page 33 H.J. We were shown specimens of copper Co1>pcr. 
pyrites in quartz and clay-slate, of galena in quartz and of magnetic iron Lead. 
associated with jasper, all said to have been found in the eastern part of 
Lhc northern division of the Lake of the Woods. 

The botanical collection of the year, of which a list is given in the Botanical ancl 
ttppcndix, was made almost entirely in the region explored during the ~~1t1~~l?~~~'.cal 
earlier part of the season . Lists are ah;o given of the coleoptera col-
1octed, not only in the regions explored, but also of those which had been 
obtained at Oxford House, and a collection kindly made for me by Mr. 
William Isbister at Nelson River House, as well as of Mr. Cochrane's 
collections from the region which be traversed, between the N clson and 
the Athabasca Rivers. We are grnatly indebted to Dr. J. L. LeUontc of 
Philadelphia for his kindness in having determined the species in all the 
above collections. His lists will be found in the appendix. 
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APPi~ DIX I. 

CATALOGUE 

J3y JouN .l\fACOUN, l\f.A., l~'.L .f::l., l~.R.s.c. , 

(Botanist lo lhe Snrvey,) 

OF THJ~ PLANT:; CO LLl~C'l't,-; I) HY DR . Romrn·r BELL 
A.LON<: 'l'lrn l\ llUUIPJUO'l'l~N 1-UVl~l~ _, \NJ> lN 

'l'llH SOU'J'llJmN .PAl~'J' 01~ 'l'Irn 
BA::JIN 01•' .MOOS!~ RIV.l!}H, 

lN J uLY, Auou::;·1' AND SEl"mlllBER, 1881. 

The co llecLio u afi"ol'd::; ;;cai·cely any i ndi caLio n;; or a bo real c li ma Le. 
'rho g rcaLcr number of the i:!pccie::; arc the commoner planl::; of cenLrnl 
Ontario. For the pul'posc of making a compari::;o n beLwccn Lhc cwo 
region::;, t he co unLy of llastingH is Helected bccautie itH flora i;; mo::; t 
familiar lo the wrilcl'. 'l'hc Hpoc io;; fo unt! in Lhi.; county al"C indicaLcd 
i 11 Lho fon rLh eol um n of Lhe c:iLalogu e. TL may be ob.;et· \·ed t haL they 
ropro:oe nL large ly Lhc fl ora of rivc1·::; and rivet· marg in::; rnLh er Lhan Lhe 
forci:;L away from t hoi1· bank,;. :Many of the bog planL::; arc abso nL, 
which indicale:; ciLhcr a compamt ivc ly dry r egion, or LhaL the bogs 
w ere noL Lrnver::;od. PlanL::; p ecu liar to a dry limosLo ne soil arc ab:;onL. 
'l'haL Lhc cli mate of Lho tract of coun Ll'y Lra venied i:; much warmer than 
LhaL in the immediaLc vicinity of L:i.ke Superior is intlicaLcd by the 
ab:ocncc of rn:my 8pccies which make their home th ere. 

The specie:; in this collecLion which have bee n found along the 
Georg ian Bay or Lake Superior, but noL in central Ontario, arc the 
fo llowing. Tho::;e mat"kod wiLh a l:l tar arc found on Lho lowol' St. 
Lawrence, nncl Lhoso wiLh a dash oxtoncl wct:iLwanl Lo and beyond 

Manitoba. 

o2 

-'~ flccly::;arum borcale. 
Vic ia Americana. 

-* P0Lc11Lilla LridcnL:ila. 
CL"almgu:; lomcnLo:sa var. pyrifolia. 

- * Pan1a:;::;ia p<tlwsLri i:;. 
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Saxifraga Lr icm;pidaLa. 
t:ly m phoricarp 111:1 ruccmo,;u,<, var. pauciflorus. 
Luuit('l'a inYolucrala. 

" parviflurn var. Douglal:lii. 
1.:le1·1ilea. 

Viburnum pau1.: if1urum . 
Antc1· grnmi nifolius. 
NabaltLi:. racemuK LL K. 
v;, cci ni LI Ill Cll't>pilOt>Ulll. 
l'in g-ui1.:ula vulgari;; . 
.M ert c 11 i-; ia pa11i c ulaLa. 
Gcntia11a a lba . 
llal cnia detlexa. 

- * t'omatlllrn livida. 
-* lnd11111 er ecLum var. decli11alum. 

'J'ofioldia g l Lt Li no;;a. 
-* SLreptopui:; amplexi f'uliuH. 
-* A.Ili um Schmnoprai-;um. 
-* l~ l eoclrnri ;; Lenuiti. 
-* Cal'ex capillari;;. 
-* A.;;p iuium frugranK. 

* Wood r; ia glabclla. 
-* S te reocaulon pai:;chale. 

T!te foregoing li ;; l g ives al l lhe Kpecieti rn Llte co llecLiou which are 
noL found in Has Lingt:1 co unLy, l:lO thaL Lhe wetiLcrn range of lho tip cc ies 
is Urn only poinL worLhy of coni-;idcmLion. l\lany of' thetio exLcnd lo 
and beyond the H.ocky .M:ountairn;, and a fow Lo Llio Paci tic Ocean. lL iK a 
curious facL LhaL Lake S uperi or HOC mH Lo be the ca::>Lcrn limit, of many 
wcslern forms. AL prei:;e n L no 0Lhe1· .:atrnc can be add uccd .for iL Lhan 
Lhe inerem.md humidiLy of Lhe air. Vieia, Parnasi:;ia, Saxifraga, I1oni
ee l'a involueraLa, Vibul'llum, Vacci11i1un, l\1crte111:1ia, Com•m<lm, Ualenia, 
StrepLopus, Allium, and Cat·ex c ro;;i:; the Rocky MonnLainti, and arc 
found in g l'cat. lux ul'ian co in nol'Lhern BL'iLish Co lumbia. A few reach 
t h e Pacific coast, and seem a;; mueh aL homo Lhcl'e as they Jo on 
Thunder Bay. Of Lhci;e the Vicia, Loniecra, and .Mertoniiia al'c Lhc 

most common, and tiCarccly unde rgo the s li g hLo~L change in tif'Ly 
degrees oflongiLude. Many oLhers, whic h do noL appear in Lhc list., 
could be ciLod as ccas i ng to grnw a,L Lhe wesLern e nd of Lake Super ior ; 
and casLern spec ie::>, especially 1S hrnb1:1 and LroeK, have thoil' wcsLern 
limil there. Much r emai ns Lo be done in deLel'rn ining Lhe goog l'ap hical 
cl istribution of specieR, and no place will HO we ll repay exam i 11aLion iu 
this con neeLion a i:; Lhe wesLorn end of Lake S uperiol'. 

Only Lwo doubtful or unique form::> were deLecLed. Those w ere a 
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)fupha1· and tt Ilie t'ac i11m. 'fhe former may be a varieLy of N. advena, 
but lam iomplod t,o believe iL ii; N. luteum, whic h hat:1 been laLely 
found aL OLLawa by Mr. J . Flelcher. The J lie mcium ii; po~i; ibly a form 
ofll. Canadem;e, but, fuLure co llediom; must dec ide LhaL, aH Lhe preisen l 
i;pec ime u ii; too imperfocL Lo d oLermine iliii; poinL. 

The co lumrn; in Lil e caLnloguo refer lo Lhe Jocali tie1:1 in whic ii Lheso 
plantt:1 were co ll ected, as follow1:1 : 

J.-Michipicoten River from Lhe l 1ong Pol"lage to Laket1 

MaLLawagam iug and. Wa buLongwas hene. 

lI. -Oba Lake and Hiver, and Kubinalrngami Lake and River. 

111.-L•'rom l\1.i1:11:1inaibi llout:1e Lo flying .Poi;L. 

l V.-CounLy of Hai;Lings for comparii;o n. 

Nos. I~ II. III. lV. 

RANUNCULACE, E . ( Crowjootfiunily). I 
I 

C.: lcm:ttis vcrti cillaris, DC . . ... .. .. . ... .. •. •......... . , , 
2 Anemone l:'ennsy lvanica, Linn ........................• 1 
3 l'l'lmlictrum purpurasccns, Linn ............ . . . ....... . 
4 " Cornuli, Linn . .. .. .•. ...... .. . .•..... ..... 
5 RanunculuK aquatilis, var. tdchophy ll us, Ulrnm ......... . 
6 1 " l!'lammula, L. var. reptltns, Gr ......... .. .. . 
7 " repens, Linn . .... .... ... .... ..........•... 
S ('altha paluxtriK, Linn .. ................ . ........... . . 
9 Copti K trifolia, Salisb ..... . . .. .. . . . .................. I 

* 

10 Ac1ui lcgi: ~ Ci.tu:idcusis, L. inn . ..... ............. . ... ..... 

1 

11 Ada•a sp1cata, L. var. ruhra, Gr ........ .... .........•.. 
12 " a l ba, Bi gel. ............. . .................. .. . . 

NYMPll ,BACE.E. (Pond L ily J1£m11ly ). 
I 

l 3 Drnscnia pcltala, l'ursh ..... . .............. . ........•. 
l ·l Nympha'" odor:ita, Ait . ... ........................ .. ·I 
15 Nu pbar ad\•ena, Ait .. ... ... ........... .... ........ ... . 
16 " lute um ? Smith .. . . ... .. . ............. •• ... . .. 
17 " lutcum,Smitb, var.pumilum,Gr . .. ..... . .. •. . . 

I 
SAHHA(' IrnIACEJE. (Pit1:her Plant Family). 

18 S<\tT!ICcuia purpurca, .Linn . •••• • . .............•.•...... 

FuMAltIACJM:. (F1w1itory Family). 

19 Corydali s glauca, l'ursb . . . . • • . . . . . . . . . . . . . . . . . . . . . . . . ·• 

C1tuc1PEHJE. (Must2rd Family). 

20 Nasturtium palustrc, DC ................ . ........... . . . 
2 1 ICardi_tminc hirs ut:t,. Linn .... . .. .... ......... . ......... . 
22 Arnb1s Drummond1, Gray ...... ·.······· · · · · · · · · · · · · · · · 1 



20 c GEOLOUJCAL tiUlt VEY m • CANADA. 

Nos.l--------------------il I. II. I IJJ. , IV. 

Vt0 LAC%E. (Violet Farnily). 

23 Viola blanda, Willd ............... .... .. . . ..... .. ... . 
24 c uc ul la la, Ait ...... . . ~ ....................... .. 
25 canina, L. va1 . sy lve8 tifa, l'teg .... . ............... . 

DH OS1'HACB1E. ( Sundew Family). 

26 Drosern rotu11difolia, Linn ............. . .. . 

H vt'1'11 1CACE1E. (SL. John's lVort lilnnily) . 

27 Hyperi c um C.:a11adense, L inn ...... . .....•.. . ..... ..... . 
28 J~locles Virg ini ca, Nutt ....................... .. ...... . 

GEHANLACE1E. (Ge ranium Fainily) . 

29 Gcrnuium Carolinian um , Linn ... ........ ..... , .•..... 
30 [mpatiens fulva, Nutt . ........................ .... .. . 
31 Oxalis act:tosulla, Linn .. .......................... . 

R11A~J NACE11; (Bucktltom Family). 

32 Rliamnus alnifolius, L'llcr .................... . 

t:iAl'INDACE .~~- (.lllaple j1(mtily). 

33 Acer 8picatum , Lam ... ..... ..... . .... ........ .... .. .. . 
34 " rubrum, Linn ........ .. .......... .. . ........... . 

LEGUMINOS1K (Pea Family). 

35 'l'rifolium repens, Linn ...... .....• .... . ..... . . 
36 l.Iedysarum borc1ilc, Nutt . ..................... .... ... . 
37 Vicia Americana, l\luLil .. . .... . . . ..... , ......... ..... . 
38 Lat,byru8 ochroleuc us, Hook ........ ... ......... . ..... . 

39 
40 
41 
42 
43 
H 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 

HOS ACB1l:. (Rose Family). 

Prunus Virg iniana, Linn ..... . .. ......... .... .. . 
" Pcnnsylvauica, Linn .. . . . .... . .. . ........ ..... . 
h pumila, Linn .... ... .. .. .. ... .. ....... . ... ... . . 

Spirma sa licifolia, Linn . ....... .... .. ........ . ... . ... . 
'( opulifolia., Linn . .. .. ..... ........ ... .... .. .... . 

Geum macropbyl lum , ·Willi s ... . . . ................. .. . . 
" i::;trictum, Ait . . ... ..... . ... ... .......... . .. .. .. . 
" rival c, Linn.... . . . ... .. ....... ..... .. ... . 

Fragaria Virg iniana, ll:hrh . ......... . .......... . .. . . . . . 
Potentilhi argula, Pursh ......... ... . ..... ...... ...... . 

anscrina, Linn .. ...... ... . . . . .... ... .. ... .. . 
frutico tia, Linn .. .. .•. . ..... ...... . .......... 
triden!,ata, Ait . ... . ........ ... .. ..... ..... .. 
palustris, Scop.. . • . . .. . .. .... ...... ..... . . 

Uubuti trifl orus, Ri ch ....... .......... .... . ..... . ..... . 
" strigosu8, Micbx ... . ..... .... ................. . 

Hosa blanda, A.it . ...... . . .. . .... . .. . ............... . . . 

. . 
•* 

2 
2 



NORTTT-WEST TERRlTORY. 

Nos. 

RosACF:i!l. (Rose Farnily).-(Oontin11ed. ) 

Crn.l:i.'gns tomcntosa, L. var. pyrifolin., (lr. Also at Sanlt 
56 Rte. Mario .............. ... .............. . 
5i Arnolanchier Canadcnsis, 'J'orr and G1'. ................. . 
58 Pyn1" , \ mcrican:t, DC ... ... .......... ............ . ... . 

RAXH'RAOACE1R (Saxifrage Family). 

fi9 Rih<>s hirtollum , J\fx ... .' ........................... .. 
60 " l:wustrr, l'oir ............... , .. ................ . 
61 " nthrum, Li11n ............. ........ ....... .. .... . 
62 Pn.rn:tHHia pal UH iris, Linn ... .. ...•... ... ............... 
63 Saxifraga tric11Hpidata, Rei?. .. ......................... . 
64 M itel la nn<la, Linn ................ . ................ .. 

llA!.01lAOf1A•:. 

65 Hippnris v11lgaris, Linn ..... .... . ..•.................. 
G6 Myriophyllnm hctcrophyl lu m, Mx ...... .. .... ...• ••.... 

0NA!1HACIM•:. (E. l'rzrnrose Farnily) . 

G7 Cire:i.'n. alpina, Linn ... ... ... .... . . . . • • . . . . . . . ... . ... . 
68 l~ pilohiurn angustifolium, Linn ............ . . .. .. .. ... . 
69 " pal11strc, Linn ...............•............ 
70 var. lincarc, Gr ................... . 
71 " tct1·agonun1, Linn ...... ................... . 
72 " coloratum, Muhl. ......................... . 

73 JHn.nicn ln. l\farilrrndica, ~inn .. . .. .. ... ................. . 
74 l [<•nw lr11m la1rnturn, J\IL!chx . ...... .. ... ...... .. .. .. ... . 
75 Uie11ta hulhiforn, Linn .... .. .......................... . 
76 8i11m lincare, Michx .. . ....... ••.... ..... . ... .. .... ... 
77 Osmorhiza hrcvisiyli s, DC ....................••..•.•.. 

ARALIACB,i-:. (Oinsmg fi'arnily) . 

78 Aralia nndicaulis, Linn ... ..................... . .... .. 
79 :c hispida, Michx .... ... . .......... ... ........... . 

ConNACE,l<:. (Dogwood F'arnily). 

80 Cornus Canndcnsis, Linn ........ ..... ............ . ... . 
81 " 8toloni fcra.J Michx . .... .......... ..... ... . . 

CAPllll'OLlACF.Ac. (lloncysuclrle Family) . 

82 Linnroa boroal is, G ronov . .. .......................... . 
83 8ymphoricarp11s rarcmostrn, Jlfx. var. pauciflorn s (Robbin~) 
84 Loniccrn involucrnta, Brmks ...........•............. .. 
85 
86 
87 
88 

" 
" 
" 

parviflora, Lam, var. Douglasii , Gr ............ . 
C(l' rul ea, Linn ... . ..... .. ....... . ............ . 
ohlong ifolia. Muhl .. . . ....... . ........ . ..... . 
ciliata, Mubl •••.............. .. ............. 

21 c 

I. II. IlI. IV. 

* 

(E) 

2 
• (25) 

(W) 

(W) 

2 



22 c GEOLOGICAL SURVEY 01~ CANADA. 

Nos. ______ I~ 1~· Im. iv. 
UAP!l1Fo1~1ACJM·:. (1loneysnckle Family).-(Gonlinued.) 

89 Loniccra hirn•.1ta, l•:aton . ............. .. ......... ...... . 
90 Diervilla trifida, l\famc;h .... ..... ...... ...... .... ..... . 
91 Hambncns puhens, l\1ichx ...•.......................... 
92 Vi burn nm paucino1um, Pylaic . ...... ... .•. ........ ... 
93 op11ltrn, Linn ................ . ............. . 

Ru111ACNA•:. ( Marlder Family) . 

94 Oali11m triflornm , Michx ............................. . 
95 " tril'idnm, Linn ........................... . 
96 " asprcllum, Miehx ..... ....................... . 

U0Mros1Tm. (Composite fi'mnily). 

97 l~ 11p:it orium purpurcum, J,inn ...... ......... .... . 
98 Narrlosmia palm1ita, !look ........................... .. 
99 Aster s implex, Willet ..................... ............ . 

100 " ::cotivus,A it ........... . .... .. ... . : .... ....... . 
101 " conl if'oli11s, Linn ............................. .. 
102 " grnminifoli11 s, Torr :rnd Uray .... .... ............ . 
103 " mac.rophyllt~s, Linn ............................ . 
104 " pumccus, Lmn ................................. . 
l05 Diplopa.ppus nmbollatus, 'J'orr f\.J)(] Urey ................ . 
106 Solidago ln.nccola.ta, Ait ....................... ..... . .. 
107 " Vi rga.a11rca, L. var. Alpina, ltig ............... . 
108 " Canadensis, Linn ............................ . 
109 " ncmor:tliH, Ait ............................. . 
110 " latif'olia, Li1tn .............................. .. 
111 Achilia'a millcf'oli11m, Linn ............. ......... ..... . 
112 Antcnnarin pl:cntaginifolia, Jlook .. ........... .. .... .. . . 
11 :~ " margariia.cca, It. l1r ...... .... ..... .... ,. ... . 
11 4 tlcnccio aurc1rn, Linn, var ohovatns, 'J'. & 0 .............. . 
115 " " varl>orcalis,'11.&G .......... ........... . 
116 Cirsium mnticnm, 111 ichx ............................. .. 
l l 7 f lit·rncinm Uanadensc, M.ichx ......................... . 
ll8 " ---? ........ ..... .................... .. 
110 Nahalus raccmo~11~,Uook ............................ . 
120 Taraxantm den8-leonis, Dc~f . ......•.•• . .....•. ...••.. 
121 llfolgcclium ll'ncopiJa•nm, DU . ......................... . 
122 LaGtnca Canade118is, Linn . . .... .. ........... .........• 

LoBEr.1ACE1l•:. ( /;ohelia Family). 

123 Lobelia Kalmii, Linn .............................. .. 

CAMl'ANULA<'E1Jo:. (Campamila Family). 

J 24 Campanula aparino id cH, Michx ... .. ............. . 

Ei~JCAC~111°:. (Heath Family). 

125 Vaccinium crr>spitosum, Michx ........................ . 
126 " Canadcnsc, Kalm .......••. ............ .... 
127 Oxycoccus, Linn ........................... . 
128 " Pennsylvanicum, Linn ..... ..•. ............. 

' I 

' I 

1 
2 
J 

I 
(W) 

l 

(\V) 

. . 



NORTH-WEST TERRITOltY. 

Nos. 

En1cACEJH. (Ileatli Farnily) .-( Continued.) 

129 Chiogcnes hispidula, 'l'orr and Gray . .•.•.•.............. 
130 Arctostaphylos nva-ursi, Spreng .. ........ ...... .. ..... . 
131 l~ pig:m 1·cpens, Linn .. ...... .... . . . . ... ... .... .. ... . . . 
132 Uaulthcria procumbcus, Linn ...•.• . ... .. .. . . .. ........ 
1 ~3 CasKanclra cnlyculata , Don. . . . . . . . . . . . . . . . . • . . . . . . .... 
134 J\ 11dromcda polifolia, Li nu .......•.• •..... ... .......... 
J 35 Lcdum paluslrc, Linn ..... . .... . .... ....... ......•.. .. 
136 " latifolium, Ait .................... ... ..•....... 
137 Pyrola sccunda, Linn ............ ... . ..... . .. ..... ... . 
L3R " rotundifolia, Linn ........... . ............. .. .. . 
139 " cllipti ca, Nutt . .. ....... ..... ......... .... ... . . 
140 Moncscs uuiflorn, Gray .... . . .. ... . . ............... ... . 
141 Monotropa nniflorn, Linn ...... .............. .... . .... . 

AliUIF01.1AcF: ,1,. (lloll,11 ft'amily). 

J 42 Ncmopnntbes Uanadensis, D <..: ......... . .. . .. . ......... . 

143 

144 
145 
146 
147 

P1,AN'l'A<:INACFJ ,1·:. (l'laintain 1,-arnily). 

Pl:intago major, Linn . .. ...............•.............. 

I Pn1Mu1.ACJil,1,. (l'rimrosefl"arnily). 
I 

Primula :Mislassiuica., Michx .. .. ...... .... . .... .. .. .•.• 
'J'ricntalis Americana, Pnrsh ..... .... . . .. ........... . . 

ILysimachia thyr~ iflor.a, Linn .....................•. .. .. 
" stncta, A1t ....................... . ....... . 

l4R 
J 4~) 

I . . ~L1·:N'l'lll~J,ACF'.11<: . (Bladderor/w Family). i 
1ntncular1a vnlgans, Linn ........... .. ... . ... .... .. . . . 
l'i11gn ic11la vul ~ariK, Linn ......... . ... . .. . ... · · · ···· ·· I 

Rcnor11111~ARIA!'E,1c. (Fiyworl Family). 

150 Mim11l11s ringcns, Linn ..... . . . . ..................... . 
15 1 Vrronica Am ericana, fichw .......... . .. . .. .• .. .. . . .... 
152 " seutcl lata, Linn .... ... .... ... .... ........ . . . 
153 Mc lampyrurn Amcricnnum, l\1.ichx ..................... . 

LAf<IA'l'ili:. ( Alint Fi1rnil1;) . 

154 ~fcntha Canadcnsis, Linn . . ...... ... .. ..... ..... .. .. .. . 
I 55 Lycopus Virgini cus, Linn . ....... ......... . ... ... . .. . 
156 si nuatu~, Gray ... ..... . . ......... . .......... .. 
157 Calaminthn Ulinopodi11m, Beuth ......... .. .... . ... .... . 
158 Brune l La vuJgaris, Li nu .............................. . 
159 ScuLel laria grdcriculat.a, Linn . .•..•. ..• ..........•. .... 
J 60 " latcri flora, Lin 11 •••••••••••••••••••••••••••• 

BoRAOfNACFJ JJ~. (Borage Parnil.1J). 

161 Mertensia paniculata, Dou ... . ...... •... ... ............ 
I 

I. II. 

* 
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24 c GEOLOOTCAL SURVEY OF CANADA. 

Nos. 

GF.N1'1ANAC~~11•:. (Uentian Family). 

162 Gcnt.iana alba, l\fiC'hx ................................ . 
163 lfal cnia deflcxa, GriC'Hb .............................. .. 
164 Mcnyanthes t.rifoliata, Linn .................... . ...... . 

/\ roCYNACEA,. ( D~gbane Family). 

165 Apocynum an<lros:Pmifolium, Liun ...... . 

01.EACF.11°:. (Olive Famil?J). 

166 IFraxinus sambucifolia, Lam .......................... . 

I Pol.YGONA<'F.JP.. (Buckwheat /i'omil?J). 

167 Polygon nm tcnnc, Michx ............................. . 
1.68 amphihium, vnr. aqnaLicnm, ·r, ............. . 
169 Rnmcx orhiC'ulat.11s, Gray .......... .... ............... . 
J 70 Fagopyrum esenlcnt11m, Mtt"1ch ..................... . 

5AN'l'Al.AC~:JB. (Sandalwood F11mil?J)· 

l 71 Comandra livida, Jlich ................. .. ............ . 

CA1.1.1·1•n1!'TIACF.A~ . (Waler Starworts). 

J 72 Callitrichc verna, Linn . .............................. . 

Uil'l'IC'A!'F.A~. (Nellle Famil?J). 

173 Urtica gracilis, Ail ................................... . 
l 7<1 Celtis occidcnt:tlix,Li11n,EnglcLake,Lat.,4!'l0 45 1,LoDg. !J3 J fi' 

CUPllLIPl·~RJE. 

175 Qncr!'ns alba, Linn. flt Sanlt. Rte. Mari<' ..........•.... .. 
l 76 " rnhra, Linn. On \'aHt. si de of Lake Superior, ns far 

north aH Agawa Hivcr; on west side as far north 
ax th e Kaministiquia River ........ ...• . .... . 

J 77 " macrocarpa, llficllx. T n going west, this species is 
fir•t nwt with at the cast. l'nd of Eag-le Lake .. . 

1 78 Corylns rost rnta, A it ........ ..... ............ ... ..... . 
179 Ostl'ya Virgi11ica, Willd, aronn<l Lake of tht• Woods .... .• . 

MYilH'ACEA·:. 

J 80 Myrica Gale, Linn ................................... . 

181 Bet.nki pnmila, Linn .................•................ 
182 " papyracrn, Ail. ....•.... .. ................ .. .... 
183 Ahrns incana, Willd ................................ .. 

I. II. III. 1 V. 

. I 
, . 

E 

* 



NORTIT-WEST TERRITORY. 25 c 

Nos. I. II. III. IV. 

SAc.1cACM:. (Willow Family). 

184 Salix mnd ida, Wi llrl ... . ............................. . 
185 " discolor, Muhl ...... . .................. .. ...... . 
186 livida var. occidenlali~, U ray . . . . . . . . . . . . . . . . . . . . . (W) 
J87 lncida, Muhl ................................. .. . 
188 " longifolia, Muhl ..... . ........ . ................. . 
189 " myrtilloidcs, Linn . . ... . .. . ................. .... . 
190 Pupnlus tremuloides, Michx .... . . . .... ............... . 
191 " balRamifera, Linn ..... .. ........ ... .... . 

CoNt l''F11lA•:. (Pine Family). 

192 Pin us Ranksiana, Lam h ..........................•.... 
193 " rcsinosa, Ait . .. ......... , ..................... . 
194 " strobtrn, Linn. . . . . . . ................ .... . 
195 Alii ·s balsamca .. . . . . .. . . .. . . . . . . . . . . .. . . .......... . 
196 " alba .. .... .• .. ................. . . ... ........... 
197 Larix Amcricaua, Michx .. .......................... . . 
198 Thuja occi1kntalis, Hook .......................•..... 

•199 'raxus haccaia., l,. va.r. Ca.nadc1u;i:-;1 Gray .... , .......... . 
200 Junipcrus communiR, Linn ........................... . 

AnACE1H. (Arurn Ji'arnily). 

201 Acorns calamus, Lion ..................... .......... . . 
202 Calla palmtri s, Linn ................ ... ............. . 

TvrnACEAl. (Cat-tail Family). 

203 Sparganium cnrycarpum, Engclm ..................... . 
204 " simplex, Hnds ..........................•. 
205 " var. ang11stifolinm, Gr .........•... 
206 Typha latifolia, Linn .. .. ......•....•. ... ....... ... .. . . 

NA1AnACE1ll. (Pond-weed Fnrnily). 

207 Potamogcton amplifolius, Tnck ....................... . 
208 " cornpressus, Linn ......... ... ............ . 
209 " gTamincus, L. var. hctcrophyllns .......... . 
210 " natans, Linn ... .. .... . .... .. ............ . 
2ll " pccLinatus, Linn ..........•........•..••.. 
212 " Rohbi11sii, Oakes .•...............•....•.. 
213 " rufcscens, Scbrad ..... ., ................. . 

A1.TSMACJOJ1i:. (Water-plantain Family). 

214 'rriglocb in mn.ritimnm, L. var. c!atum, Gr ...... .. ...... . 
215 Ragittn.ria variahilis, l~ngclm ........................••. 
216 " var. obtusa, Gr ......•............. 
217 Alisma Plantago, J ... var. Amcricn.num, Gr .............. . 

Onc11rnAcF:11·:. (Ore his Family). 

218 Hahcnai·ia Hookcri, Torr . ............................ . 
219 " hyperhorP.a, Lindl ............... ............ . 
220 " obtusata, Rich ...... ....................... . 

, (2 w) 

1.2 

2 
1 

1 
2 
2 

. 
Ii .' 



2G c fiEOLO<iTCAL SURVEY OF CANADA. 

Nos. 

On.crn1>AC~J11°:. ( Orchis Farnily).-( Continued.) 

221 Goodycra repcnK, H. Hr ............................... . 
222 8pirnnthcs Romanzovimrn, Cham ...................... . 
223 Corallorhiza inuala, ti. Br ............................ . 
224 multiflorn, Nutt ........... .. ............ . . 
225 ·' Macr[Ci, U rny ........................... . 
226 Cypripc<linm pube~ccns, Willcl ........................ . 

227 lris versicolor, Linn ................................. . 
228 Hisy rinchium Bermudianum, Linn ..................... . 

L11.1A<:1~11·:. (Lily .F'a"·ily). 

229 'l'rill ium crcctum, L. var. dccl inatum, Gr ............... . 
230 'l'oficldia glntinc..sa, Willd . . ..................•........ 
231 SLI-cptopus arnplexifolins, D.C ..............•........... 
232 " roseus, Michx ..•................•.......... 
233 Clintouia borealis, Desf. ............................. . 
234 Smilacina trifolia, Dcsf. .............................. . 
235 " bifolia, Ker ..............•.................. 
236 Lilium Philadclpliicum, Linn .................•........ 
237 Allinm 8chamopmsum, Linn ....... .. ................. . 

JuNCAcE1i-:. (Rush Family). 

238 Luzula parviflora, var. mclanocarpa, Gr ...•..•.......... 
239 Jnncus cffusus, Linn .................................. . 
240 " tennis, Willcl ...........•...................... 

CnimAc1~11•:. (Sedge fi'amily). 

24. l Dulichinm spathaccum, Pcm .................. . .. . 
242 Elcocharis palnstris, R. Br ............................ . 
243 " tennis, Hchultcs ............................ . 
244 Scirpns rnlidns, Vabl ................................ . 
245 " mierocarptrn, PrcKt .....•...................... 
24G i; subtcrminali s, Torr ..............••..• .. ...... 
247 Eriophorum Virginicnm, Linn ........................ . 
248 Carex adusta, Boot ................................... . 
249 anr~a, Nutt .................................... . 
250 " capill aris, Linn ..................... . ........... . 
251 " Houghtonii, Torr ............................... . 
252 " lcnticularis, Micbx ...........•••....•........... 
253 " monilc, 'l'uck ...................... ...... ...... . 
254 " polytrichoidcs, Muhl. .............. · ............. . 
255 " straminca, 8cbk . ............................... . 
256 " tenella, Sehl<.. . . . . . . . . . . . • . . . . ................ . 
257 " retrorsa, Sch w •..•.......•.......•...•....•....• 
258 " irrigua, Smith ......•...............• . .. .. ....... 

GRAM1N~~1B. (Grass Family). 

259 Zizania aquatica, Linn ••• ....•...••••.•.•...•........ 
260 Pbleum pratense, Linn ...........•...................• 

I. I~~~ 

I 

·• 

I 
I 

' i I 

I· 2 



NOR'l'n-\\'ES'l' 'l'ERLUTOllY. 

Nos. I. II. 

GHAMINE11·:. (Grass Family) .-( Continued.) 

261 ~.grosti R srnura, Will~ ...... ......••. ...... .....•. , .•. 
262 Crn na arund1nacca, Linn ... . .. ............... . ....... . 
263 Muhlenhcrgia 1-(]Qm crata, 'l'rin .. . . . ..... . ...... ... .. . . 
~64 CalamagrostiH Uanadc1rn iR, Heanv . . ... ..... .. . . . . ... ... . 
265 G lyccria aquatica, Smith .... . .. .... ............ .... .. . 
266 11 fluitan s, Jt. Br .......• .. ..................... 
267 BromuR cili11t11s, Linn ...... ... ..... . ... ..•.. .. ...•. ... 
268 Phrag mitcs communis, 'l'rin ... .. . . ......... ....... . . .• 
260 Triticum r<'pcn H, Linn ........ , .... .... •... .. . ..... .. . 
270 Dauthoni,1 spicata, Bcauv ... . ... ........... ........... . 
271 J\ ira co.,~pito8a1 Linn .......•. .. .. ..... .... ....... ..... 
272 'l'risctum RnbspiC'atmn, var. mollc, Gray ................ . 

J<:</l'IS l•:TACE1E. (lforse-tail Family) . 

273 F.q11iset11m arvcnsc, Linn . .............. ... .... .... ... . 
27·1 11 lim oHnm , Linn .. . . . ·... . ..... ..... ... ..... . 
275 " hy emalc, Linn ................ . . .... . . ... . 
276 scirpoidcs, Michx . . ............ ... ... ..... . 

1•' 1L1 CRR. (Fern Family). 

277 Polypodium vulgarc, Linn.... . . . . . . • . .......... . 
278 Ptcris aquilina, L inn . .......................... ....•. 
279 Asplenium trichomancs, Linu .... .. .. .... ....•••....... 
280 11 l1'ilix-foomina, Bcm h . . .. . .•.. .. ..... .. .. .... 
28 1 Phcgoptcl'is polypodioidcs, Fee ............ . .. . .... ... . 
282 llryopter1 s, l!'cc .......................... . 
283 Aspidinrn frawan H, Swar t" . . .... .............. .. ...... . 
284 c ri Htatnm, Swartz . ...... .. ..• ..... . ...... . .. . 
285 11 Rpinnlosum, Sw ... var. intcrm0dium, G r ...... . . . 
286 11 var. di latatu m, Gr. ................ . 
287 Onoc lca sc1rnibili H, Linn . ........... .... ........ .... . . . 
288 Cy stop t.eris frag i liH, Bcrnh .... . ............ ........ ... . 
28H Im I hi fern, Bcrn h .. . ... ...... .. ..•.. .. ...... 
290 Woodsia llv<; nHiR, R. Br .....•.....•.•........ ......... 
2!Jl Cl _. __ ? ....... . ..... ..... .... ... .... .....•. 
292 Osmunda rcgali s, Linn .... . . . . . . . . . . . . . . . . . • . . . . . . . . . 
293 " Ula.ytoniana, Linn ......... .. ............... . 
2!>4 Botrychi11m Virg iuic um, Swartr. ............... . .... .. . . 

Lvcoron 1 ACF~A>. (Club-moss Family) . 

295 Lycopodinm a nnotinnm, Linn ..... . • ... . . .. ..... . .. • .. 
206 dcn<lroideum, 111ichx ........ . ............. . 
297 " c lavatum, Linn ....•........ .. . ....• ...... 
298 complanatum, J, inn .. .. ............•... . .. 

Musci. (Moss Family). 

290 Sph agnnm cymbifolium, l!:hrh ....•..... ... .. . ........ 
300 " rccu rv um, Bcauv ......•.. ...... . .. . . 
301 ])icranum undulaturn, Turner ......................... . 
302 Polytriclrnm commune, Linn ...... . . ....•............. 
303 Mnium cuspidatum, H cdw .... , ........ .. ............. . 

"' 
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--- ---- ----~-·~---

rJ Nos. j 

Musc1 (J){oss F11rnily).-(Co11ti11ued.) 

304 Funari a h ygromrtri ":t, Linn ....... .... .. . .. . . ...... . 
305 Hypnum Uri8la-castrl'us is, Linn .. . . . .... . ............. . 
30G " i'.khrelJeri, Willd ............................. . 
307 " Rp lcndcns, H cdw . ... . .... ..•... . . . ... ... .. .. 
308 " triquctrnm, Linn ......• .• ..... ... .......... . . 

JlEl'ATI C;l~. (l,iverwrrt Family). 

309 
:~ 10 

Marchantia polymorpha, Linn. . . . . . . . . . . . . . . . . . . . . . · 1 

Madothcca platyphy ll a, Dumort ... .. .. ... ........... . . 

311 
312 
313 
314 
315 
31G 
317 
318 
3 l9 
320 

L 1CJrnNRS. (I,ichm Family). 

U. nca barbata, Fr . ... .. .. .... . ............. .. .......• 
Parmclia saxati !is, Ach . . .... . .. .. ..... . ............ . . . 
Umhilicaria Dillcnii, 'J'u ck ..........•.. . ........... ... 
Kticla pnlmonnria, Ach .....••. ..• • ................ : ... 

I
PcHigcra caniria, lfoffm . ... . . .. .••... .... . . ........... 
8tercocaulon pnschnle, Lam .. . .. .•...• . . ....... . ... ... 
Claclon ia corn11ta, J<' ri cR ....... .... . .. .. ..... . .. ....... . 

" cornucopi oi cl cs, Fries ......... ..... ... . . ..... . 
" gracili R, Fri es ..... ......... .......... .. ..... . 
" furcatn, Fries ... . ..... . • ... ...... .... .... .. .. 

I 

II. Ill . IV 

, I 

I 

2 

?. 
2 
2 
2 
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APP END IX II. 

LISTS OF COLlm.P'l'J!]RA COLLlWTED IN 1881 BY DR. BELL 
AND OTlllmS, JN THE LAJU.: SUPEHlOR DISTRlCT 

AND IN 'l'll.bJ NOH1'H-Wb.:ST Tm~Rl'l'ORIBS, 

ea::;t of the ll2th frieridian and south o.f the 60th parallel. 

BY Dit. J . L. Li,:CON'l'E, Philadelphia. 

1'he ::;peciel:l g iven in Li ::; L::; i.-vii. were collecLed by Dr. Bell; thol:le 
in viii. uy .Mr. William lsbi::;Le1-, and iho::;c in ix. x. xi. by Mr. 1\.. S. 

Cochrane. 
The only remark l have Lo nrnke upon Lhc co llcciiom; examined is 

LhaL Aphodi1tsfi1netarius ii; ti Lill cxLcmlillg it::; :u·ea toward::; Lhe Norib
\\Tc::;L. Thi::; European ::;pccie::; waH first, found in Maine about, 1835 by 
Randall, ::;incc which time ii ha::; exiemled Lowards Georgia on the 
south, tmd al::;o inio Lhe Western SLttLes. lL now appears in Dr.· Bell'tl 
collccLion of l~u;L ::;ununcr, m{idc on Llte 1·onLc from TLLu1der Bay Lo 
Lake of-ihe-Woodt:1. Thi::; iN, I believe, ihe ifri;L reuo rd of ii8 appearnnce 
in ihe Lake Superio1· uaHin . H will ihercfore probably, undi::;Lnrbed 
by enemiei;, ditfuHe iLl':le lf over all parit; of the coniineni, whore proper 
food and enduraule dirnaie can be found. 

I. -Sautt Ste. ~Marie (belu:een .Lakes Tiuron and Superior), Lat. 4G 0 31', 

L ong. 84° 20'. 

1. Cicindela longilabri ::;. 
2. " purpurea. 

3. " vulgal'i ti. 
·1. " clnodccimguLiaia. 
5. Pairobus longi corniti. 
o. PLcroi;Lichutl I ucublandu::;. 

7. 
8. 
D. 

10. 

" ori no mum. 
" e l'yihl'O}JUl::i. 

Ama1·a impuncLicoll is. 
" obc~a. 

11. Calathmi impunciaLus. 
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12. PlaLynui; cupl'ipenniH. 
13. " cuprcus. 
14. " obHo lclus. 
15. Chl::l.' niui; i:;eri ccui:;. 
rn. AnisodacLyl UK Bal ti morern;i,.;. 
17. lfarpaluH l'cnnHylvan icul:l. 
18. " ltcrbi vagu1::1. 
l!J. " plcuriLieuH. 
20. StenoloplrnH eonj un cLui:;. 
21. l{ba11Lu1::1 binoLaLuH. 
22. Lei i;Lotroph ut-1 ci ng ulaLw;. 
23. PhilonU1u>:i K~no 11 >1. 

2,t 8i lpha Americana. 
25. I iiodci:; g lobrnm. 
2G. DcrmC1:;Lc,; lardariu:;. 
27. Pcdiacm; fm;cuH. 
28. l~pun~a ntfa. 
2D. NiLi<lula uimaculaLa. 
30. Cocc i ncl la Lrif'asciaLa. 
31. AnaLiH pull:LLa. 
32. lJisLcr abbreviaLui;. 

33. 
3-t 
35. 
30. 
37. 
38. 
3D. 
. w. 
41. 

" dcpuraLor. 
Dcndrophi 1 uH puncLulaLu1::1. 
Sap1·inu1:> Oregoncn:sis. 

" U1:1 1l Cll8. 

" fra Lor 11 u:s. 
PlaLytcrus dcpr ci;tiui;. 
011 Lhopbaguti llccaLc. 
Apho<lius granariur:i . 
Scrica Lt-itiLii;. 

42. Lacluiol:ltcrna ful:loa. 
43. Tri chiul:l afli.niH. 
4;1. Chal cophora Virginicm;is. 
45. BuprosLis fasciaLa. 
-±6. " consul aris. 
47. " maculivc11Lris, form l'USLicorum . 
-18. Mcla11ophila longipes. 
49. ChrysoboLhri i; <lcnLipcs. 
50. " Lrincrvia. 
51. CrypLohypnui; abbreviatm;. 
52. rnlatcr apicaLus. 
53. AgrioLes rnancu:;, 
54. " fucosm;. 
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55. AgrioLcs oblongicolli:;. 
56. Dolupi w; laLerali;;. 
57. CurymbitcH cruciaLm;. 
58. A:;aplie;; mcmuouiu:;. 
5D. Cyphon vari:Lbil i:;. 
60. PlaLcrot> canalieulaLu:;. 
Gl. l~llyclinia co1Tut>Ca. 
62. PhoLinus anlo111;. 
63. PhoLuriK Pcnnr;ylvanica. 
(icJ. Podabms puberuJw;. 
65. Tclophorn:; fraxi ui. 

66. " sciLu!us. 
67. Clcru:; undatulus. 
GS. 
6D. 
70. 

71. 
72. 
73. 
7·!. 
75. 
7G. 
77. 
78. 
79. 
80. 
81. 
82. 

83. 
84. 
85. 
8G. 
87. 
88. 
89. 
90. 
!H. 
92. 
93. 
94. 

Cri\>Ccphalus agrcstis. 
Xy!oLroch UIS undulalus. 
Dosmoccrm; palliaLus. 
Acm:t•opr; pmlo1;sis. 
LopLurn eh rysocoma. 

" pubora. 

" aspora. 
Monohammus scuLeJlaLus. 

" maculosns. 
Ch1·yKochmi auraLus. 
(; raphopK mai·eaHsiLa. 
Doryphora 10-1 i noaLa. 
Uh1-.ri:!omola .Philadclphica. 
P1·aKoeuris vari pes. 
Blap:;Liutts moc:;Lu1:;. 

" inLcrrupLui;. 
JpliLhimn:; opacus. 
Upi:; cornmboidcs. 
'fcnobrio moliLor. 

" L011ob1·ioiuc,,. 
Lfymcnorus pilo:m:;. 
J:;omirn quadrii:!LriaLa. 
ArLh1·om:te1·a mnca. 
Uorphyra lugubrii:!. 
MacrobasiK unicolor. 
llylobi 11,; paleH. 

" conf'uHu:;. 
95. Bari:; confi11is. 
96. DryopLhonu; c:ol"Licalit>. 

31 c 
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IL-Jiouth of Michipicoten .River, Lake Superior. Lat. 47° 51.i', 
Long. 84° 51'. 

1. Cincindcla longilab ri s. 
2. CaloRoma cahdum. 
3. CymaLopLerns scul ptiliR. 
4. Nccl'ophorm; vcspill oidcs. 

5. Si lpha Lapponica. 
6. Dich olonycha Backii. 
7. Dicerc•t LenebroH1. 
8. Buprcl-lLil:! m:wulivenLL'il-l. 
9 . . M:onoliamm.Lu:1 scutcllaLu!-l. 

IIJ.-Ifeacl Waters of the Afich1)1icolen River, Lake Superior. Lal. 
48° 30', Lony. 84° 00', to Lat. 48° 30', Lon:;. 84° 10'. 

1. Cici ndol•t vnlgarii:;. 
2. " d uodccimgu LLaLa. 
3. Nomiui:; pygmn~ us. 

·1. PL0rm1Licht11-J coracinus. 
5. " ori nomum. 
6. Amara crraLica. 
7. Cymindii:; cribricolli s. 
8. Hydl'Oporn,; inmqualis. 
8. " ;;criccus. 

10. Dytiscw; lfarrir1ii. 
11. Aciliui:; 1-Jcm i:::. ul caLui:;. 
12. CymaLopLcru~ Kcul plilis. 
13. Tlybiu~ confmmi:>. 
14. Gaurodytcs luLosrn.:>. 
15. Gyrinus limbatus. 
lG. " borcalis. 
17. " pccLoralis. 
18. Silpha Lapponica. 

19. Cocinclla picLa. 
20. BL1p1·01-JLis nu:iLicorum. 
21. Pogonochc1·u~ pcnici llatus. 
22. ~fonohamm u::; scutc llatus. 

23. " mal'moraLus. 
24. Donacia subti li s. 

25. Galcruca -sagillarim. 
~6. Blapstinu::l mocst1rn. 
27. Pissodct:> sLrobi (very l:lornll ). 
28. " du bi us. 
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IV. -From Missinaibi IIouse, north-east of L alce Superior, to Flying 
Post. Lat. 48° 29', Long. 83° 35' to .£at. 48° 02' .£ong. 82° 20'. 

1. PlaLynus affi nis. 
2. " obsoletus. 
3. Ptero,;tichus coracinus. 
4. " orinomum. 
5. Dytiscus confluens. 
6. Gyl'inus confinis. 
7. " affinis. 
8. Silpha Americana. 
9. Choleva basillaris. 

10. Coccinella pick'l. 
11 . Ellycbnia corrusca (very small ). 
12. Monohammus Rc uLellaLus. 
13. Donacia proxima. 
14. " hi rticollis. 
15. 
16. 
17. 
18. 
19. 

" a urea. 
Grap Lodem bimaeginata. 

" (two species undetermined). 
PenLhe obliquaLa. 
SLenotrachelus arcLatus. 

V.-Oba and Kabiuakagami .£akes and Rivers, north-east of .£alee S uperior . 
.£at. 48° 30', .Long. 84° 27' to .£at. 4!J0 -15', .£ong. 83° 45'. 

I. Pelophila ruclio;. 
2. Nomius pyg mromi. 
3 . Bcmbidiurn impressmn. 
4. Patrobus hyperbore us. 
5. PLeroi;tichus puucLatissimus. 
6. 
7. 
8. 

" coracinus. 
' " orinomum. 

Amara impuncLicollis. 
9. CalaLhus ingraLus. 

10. 
11. 

Platynus mctallci;cens. 
" deceptivus. 

12. " r ckacLus. 
13. Cymindis cribricollis. 
14. Chlreuius P cnnsylvanicus. 
15. Bradyccllus cognatus. 
16. Uyclropormi roLundaLus. 
17. Dytiscuo; Ln,pponicus. 
18. Cymn,topLcrus sculptilis. 

c3 
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19. Agabus luLosus. 
20. " parallel us. 
21. Dineutus cmarg inaLur:;. 
22. Cholcva basillaris. 
23. Epurma immune.la. 
24. T1·i chius affinis. 
25. BuprcsLis maculiventris. 
26. Cbrysol•othris trinervia. 
27. Elater nig rinus. 
28. Corymbctes virens. 
29. " ochrei pcnnis. 
30. Cclctes basalii;. 
31. Ellychnia corrusca. 
32. Collops tricolor. 
33. L cpLu1·a Canadc 1J sis. 
34. M.onohammns scutellatus. 
35. P ogonocheru1; penicillatus. 
36. Donacia pubicollis. 
37. " acqualis. 
38. Adoxus viti s. 
39. Lina in1.errupta. 
40. " scripLa. 
41. Galcruca sagiLtarim. 
42. U p1s ceramboides. 
43. Macrobasis unicolor. 

VI.-From Thunder Bay to Lal~e-of-the- Woods, west of Lake Superior. 
Lat. 48° 25', L ong. 89° 10', to Lat. 49° 25', L ong. 95° 00 '. 

] . Cicindela purpurea. 
2. Bembidium picipes. 
3. Platynus sinuatus. 
4. " sordens. 
5. Pterosiichus lucublandus. 
6. " patruelis. 
7. Amara (Lirus) laLior. 
8. " erratica. 
9. " interstitialis. 

10. Bradyccllus nigrinus. 
11. Philhydrns perplexus. 
12. QuediLlS lrevigatLLS. 
13. Silpha Surinamensis. 
14. Ips quadriguttaLus. 



15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
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Coccinella picta. 
Aphodius fi mctal'ius. 

" fmtidus. 
Ellych nia corrusca. 
Corynetes violaceui:;. 
Donacia cuprea. 

" ftavipos. 
Chrysomcla Phi ladclphica. 
Xylotcrus bivitlatus. 

35 0 

VIT.-0.cford House, between Lake Winnipeg anrl Hudsrm's Bay. 
Lat. 54° 53', Long. 95° 44'. 

1. Notiophilus Ha,rdyi. 
2. Elaphrus riparins. 
3. Carnbus palustris. 
4. " tmdatus. 
5. " Chammistlonis. 
6. Calath us ingratui:;. 
7. Platynus sinuatus. 
8. " metallesccns. 
9. 

10. 
" 
" 

perforatus. 
obsolctus. 

11 . " quadL"ipunctatui:;. 
12. Pterostichus punctatissi mus. 
13. 
14 . 
15. 
16. 
17. 
18. 
19. 
20. 
21. 

" orino1num. 
" mandibula1·is. 

.Amara (Lirus) cylindrica. 
" impuncticolli s. 
" in tersti tialis. 

Harpalus pleuriticus. 
Bembidium impressum. 

" bimaculatum. 
" nitens. 

22. "' nigripcs. 
i3. " axillare. 
24. Hydroporus alpinus. 
25. Dytiscus confl uens. 
26. Gyrinus ventralis. 
27. Tachyporus jocosus. 
28. Creophilus maxillosus. 
29. Olophrum rotuodicolle [Sahlbcrgj. 
30. Porrhodites fenestralis. 
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31. N ec ropborus vcspill oides. 
32. Silpha Lapponi ca. 
33. Demrnst m; nnbilus. 
34. Attag enus megatonrn. 
35. Trogodcrma indusum ? 
36. P ediacus fu scus. 
37. Cry pLophag us (not determined) . 
38. AnisosLi cta strigata. 
39. Aphodiu R lcopardus. 
40. Di cerca tenobrosa. 
41. " prolong ata. 
42. BuprcRti s Nuttalli . 
43. " rusti corum . 
44. Elater luctuoR US. 
45. Cory mbites virens. 
46. 
47. 
48. 

" 
" 
" 

spin osus. 
reri pennis. 
metalli cus. 

49. Ellychnia corrusca. 
50. Clcrus undaCul us. 
51. Hadrobrog mus foveatus. 
52. Criocophalus agr csti s. 
53. T etropium cinnamoptorurn. 
54. Moriu m ProLouR. 
55. H y loLrupes lig neus. 
56. Xyl otrechus undula Lus. 
57. Rhagium lin en;Lum. 
58. Acmmop ::i Proleus. 
59. L eptu ra Rexmacu lata. 
60. Monolrnmmus seu Lollatus. 
61. P ogonoccrns pcni cillatus. 
62. Goni oe lena pal Iida. 
63. Galcruca Rag ittari m. 
64. Graplode1·a (noL determined) . 
65. Upis ccramboid cR. 
66. StcnoLracbel us arctatus. 
67. SerropalpuK striatus. 
68. H y pomolyx pini cola. 
69. H y lobius pal es. 

VIII. - Nelson R iver H ouse, near Churchill R iver. Lat. 55° 50' , 
L ong. 99° 30'. 

1. N ebria Sahlberg i. 
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2. Pclopbila rudis. 
3. " Ulkei. 
4. Carabus palustl'is. 
5. '' UedaLus. 
6. " Cbamissoni8. 
7. Calathu::i ingrat11s. 
8. Platynus ruficorniR. 
9. " obAolctus. 

10. Ptcrostichus Ol'inomum. 
11. Amara (Stereoccrus) similis. 
12. " (Li1·us) elongata. 
13. " crratica. 
14. " inLCl'SLitialis. 
15. " musculus. 
16. Harpalus plcuri Lie us. 
17. Dytiscus contlucns. 
18. Cymatopte1·us sculpLilis. 
19. Ilybius confu::ius. 
20. Agabus punctulatus. 
21. Gyrinus borcalis. 
22. N ccrnphorus vespilloides. 
23. Silpha Lapponica. 
24. Dermcstcs la1·darius. 
24. Ilippodamia quinq uesig nata. 
34. " tredecernpunctata. 
25. Coccinella tl'ifosciata. 
26. " qui nq uenoLata. 
27. Anatis q_uindecempunctata. 
28. Dicerca prolongaLa. 
29. BupresLis NuLLalli. 
30. Mclanopbila longipes. 
31. Elater nigrinu . . 
32. Sericosomus jncongruus. 
33. Col'ymbites virens. 
34. " reriplendens. 
35. " ocbreipennis. 
36. Ellychnia co1Tusca. 
37. CriocophaluR agrestis. 
38. Mcrium Protcus, 
39. Xylotrechus und ulatus. 
40. PachyLa liturata. 
41. Monobammus scutellatus. 
42. Donacia birticollis. 
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43. Donacia cuprea. 
44. Acloxus vitis. 
45. Gonioctena rufipes. 
46. GasLroidea cyanea. 
47. Galeruca sagittarim. 
48. Upis ceramboid es. 
49. Meloo angusticollis. 
50. Lepyrus gemollus. 
51. Hypomolyx pinicola. 

IX-Frorn Cross Lake, on the Nelson River, to Cumberland House on the 
Saskatchewan. Lat. 54° 40', Long. 98° 00', to Lat. 

54° 00', £ong. 102° 22'. 

1. N otiophilus Sibiricus. 
2. Carabus palustris. 
3. Platynus cupreus. 
4. Pterosticbt1s orinomum. 
5. Bembidium quadrimaculatum. 
6. Gyrinus ventralis. 
7. Pecliacus fuscus. 
8. Hippodamia tredecempunctata. 
9. Buprestis Nuttalli. 

10. Melanopbila longipefl. 
11. Collops vittatus. · 
12. Merium Proteus. 
13. Donacia magnifica. 
14. '· proxima. 
15. " subtilis. 
16. Cryptocepbalus quadrimaculatus. 
17. Galeruca sagi ttariro. 
18. Upis ceramboides. 
19. Gonotropis gibbosus. 

X-From Cumberland House to Reindeer Lake. Lat. 54° 00', Long. 
102° 22' to Lat. 58° 30', Long. 101° 00'. 

1. Carabus tredatus (form Agassizii). 
2. Platynus obsoletus. ' 
3. Pterostichus orinomum. 
4. Amara littoralis. 
5. Cymindis cribricollis. 
6. Thymalus fulgidus. 
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7. Mclanopbila appendiculata. 
8. Dinoderus substriatus. 
9. Criocepbalus agrcstis. 

10. Merium Proteus. 
11. Gonocallu'l collari s. 
12. Xylotrechus undulatus. 
13. Acmmops Protcus. 
14. Leptuea scxmaculata. 
15. " nigrella. 
16. Monobammus scutellatus. 
17. J;;ina interrupta var. 
18. Hypomolyx pinicola. 
19. Ilylobius pales. 

XI.-From the north end of Reindeer Lake to the west end uf Athabaslw. 
Lalce. Lat. 58° 30', Long. 101° 00' to .Lat. 58° 30', Long. 101° 00'. 

;,.L Calathus ingratus. 
2. Anatis 15-punctata. 
3. Corymbites ocbreipennis. 
4. Hydnoccra humeralis. 
5. Donacia proxima. 
6. " subtilis. 
7. Upis ceramboides. 
8. Carabus trodatus, var. Agassizii. 
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ALF'RED R C. SELWYN, Ji}sQ., LL.D., F.R.S., &c., 

Director Geol!Jgir:al and Natural History Survey of Canada: 

Srn.,-I beg to ])l'ef>ent hernwi Lh a l'epol'l. on Lhe explorations and 
surveys matle, lo the cloi:;e of the ~eaRon of 1881, in em;tet'l1 and 
northern New Bt·unNwick, antl in the portion of the province of 
Quebec bordering Lhe Bay of Chaleun;, fl~ far eaHL as Cape Maquel'eau, 
in Gas pc. Also a map, on il10 ;;cale of fonl' rn ile;; 1.o one inch, of Uw 
counL1·y desct'ibed in Ll1is l'eport and in LhaL of 1879-80, of w hich also 
ful'Lhel' details al'e now given. 

My aRRiRLanLR du1-ing the paRL ;;eason were Mr. A. P. fJow, n ,.;Ludent 
in the -l~aculty of Applied Science of McGill Univel'siLy, and Ml'. T. D. 
PeerR. 

~fr. Peel'H was engaged dnring the grea1.e 1· part of the season in 
making topogl'aphical sul'veyR in ·weHimorelnnd coun1.y, to connecL 
with those of Nova Scolia. The publication of the rmmlL ofthi~ work, 
and of that of 0Lhc1· SUl'veys made in the counLy of Kent, must be 
deferred pending further investigation required to complete 1.he t-sheci 
maps, in which these areas, and a portion of the province of Prince 
Edward Island, will be included. 

In order to render thi report uniform with Lhose on New Brunswick 
alrea ly published, the clips of strata are given with reference to the 
magnetic meridian, the variation of which for the Bay of Chaleul's 
may be generally stated to be N. 23i\-0 W. 

I have the honor to be, 

Sir, 

Youl' obedient servant, 

OTTA w A, lst May, 1882. 
R. W. ELLS. 
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Th e pl'c:;onL l'Opor t refer:; chie fl y lo the al'oas included in the aceom

pa11yi11g four :}-. ·heeL map s. Tb e:;e conn oet, abo uL e ig hL miles north 
o r the lafilttd e of l\Ionclon , with th oi:;e published in 1880, and eO.l.'1'08-
pond wiLh lhem in all d eLail :; of' eo lol'iug, scal e, &c. Ji}ach J-shceL 
r op t·e:;enl,; 3,-15G 1:>q11are mil e.'. Th ey arc numbered as follows :-
2.- f::l. l<i., ~.-N. 1 ~., 3.-S.H., 3.- S.W. 

ln I he c:o 11::; LrncLion oi' Lhe map we are much indebted Lo t he Reveral 
omcO l'H of Lhe C l'OWll Land D opal'Lmc nL, l~recloricto n , for va luable 
aKsi:;lancc in i-; upplying us with Lracingti of imporLa,nt riv e l'S. Th e 
coa sL lino lrnti boon taken large ly from 1\dmirnlLy charts, corroc lod at 

yariow; point:; by ou1· own s urvey::;. Th e lnLOl'COlonial and K enL Construction of 

No t·l1 1orn lino::; of railway arc from roducLio1ui of Ll10 official plan::;. maJJ. 

Th e r oadK in Kc11l, Gl0tLCei;Lor aud ltc:;Ligoucbo co unti eK, and along the 
ltOl'Lh Kido of Lh o Bay of Chal ouri;, aud variOllS s Lroami;, arc from 
s u1Toyi; by OUl' ' Clv c::;. In Lhc co u11Ly of NorLhumberhtnd , only ll10 
prin c ipal ro: ~d ,,, 1n oaRtu·cm onLK of whi ch w ore n occ:;sa ry fo 1· t ic lines, 
w ol'e i-;un·cycd, Lhc min or d cLail ,.; of' 1·oadl:l , s k cams, &c., be ing filled i n 
from Lhc puuliti hcd co unLy map Uy Hoo aud Colby, :wd from Crown 
Land plamt 

(:l'ca L diflic 111 Ly was ox pc ri cncct l in eo 11sLructi11g t he map of Lhc 
interio r of the province, from iLti 011 Lil'c ly un scLLlccl and ofLcn urnmr
veyccl cban1, Lor, a nd h er o the wanL of accurate tic lines is to be 
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regr etted. It is 11oped, h°'vcvcl', Urnt from the maLcrial available 
from onL;.;idc sources, combin ed wiLh oni· own survcyR, the Lopographi
cal and geolog ical lin es have been l:Lid down with a fair degree of 
accurncy, aud thaL 011 Lhc compl e tion of Lb c 8urveys 11ow being carried 
on in Lhc w c:; tc rn portion of' Lh c province by Ml'. Bl'oad, a map of 
New Bl'unswick embodying all Lbc known g eological and topogl'aphi
cal foaL ul'cs will be the 1·ci; ulL Thi.; map will be or g rcaL value to the 
Pl'ovinc i<d Govcl'nmc11L; s i11 ec Lhc mo~L frworabl e localiLics fol' sctLle
menL can be eai; ily i11dicatcd on iL, and the mi;;Lake. · sometimes made 
in sending immigl'anLs Lo Htcrilc and ummitablc locaLi o1m can be, Lo a 

V f 
u:1·cat extent, avoided. 'l'h c inLi1miLe r e lation bcLwccn Lhc gco lou:ical 

alueo mnpas .._, .._, 
an index to formations of Lhc counLl'y and Lhe ag:1·icultur:d ch:iraclcr of its 8oil is 
cbaracter of · ~ 
soil . eve ry ci<ty more cleady r ecognized ; and Lhercfol'e a carcf'nlly eon-

Character of 
soil dependent 
on unde rlying 
rock. 

sfru cLecl geological map, l'ig h Uy in terprcted , i.i an approx i rnatcly 
accurntc index of Lhc ag 1·i crLILunil capabiliti c.i of th e area iL r epl'ct:Jc nts. 
Thl'oug h the r ecent action of Lh c New Br1111 i; wi ck Govcl'llmcnL in 
faci litating the consLl'llcti on of l'ail1:oad;;, many parts of the country 
now cnLirely w3elcss from I.h eir inaccc,.;::; ibiliLy will be opened up. 

Jn all our explol'ation,;, carefu l atLcn Lion has been paid to the 
charac ter of Lhc soil in diffe rent localities. And iL may be s lat ed 
th<Lt in N ew Bl'nnt:Jwick Lhc iin c»L ;.;o il s arc, aR a l'Ulc, fou 11d on the 
Silurian ot· on the Jowc l' rn cmbCl'l:l of Lhe Carbo11ifo 1·ou::; ,.;yi;tcms. 
The rich and fcrlilc disLri cLs of Carl cLo n and Vi ctoria counLic,; may be 
cited ai; beloug ing Lo Lhc Silul'ian syi; tem, while the bcauLifu l valley 
of SusFJcx and the fin e lands of King's and Albcl'L counLi cs r esult 
from the wcat· of sLl'aLa which belong to the Lowcl' Carbonifcrotv fol'
maLion. 'l'h c soil s formc l from the Prc-Camb l'ian roc lrn, on the other 
hand, at·c general ly hard , <ll'y and stony, whil e Lh c Middl e Car
boniferous (especially itH g rey i.;andi; tonci;), g ive.; t·i i:;c Lo a soil 
which ii; too lig ht and sand y Lo be of much fc l'LiliLy, aucl which, 
wh en once exhausted, iR with· g rcaL difficul Ly r c1:>Lor ccl to good condi
tion. Som e por tions of Lhc Middl e Carbonifol'otu;, however , conRii;Ling 
of purpl e and rcddish sh:ilc8 and sand t:iLones, produce a i;oil of much 
g rcaLer sLrcngLh ancl Lcnacily, often a stiff c lay . 'l' hi8 so il rcquiret:J 
the addiLion of lime Lo make iL cat:J ily and profitably worked. Tl1e 
Silurian soili--:, a8 a rule, contain in Lhcmsclvc,; ·uflicic nL lime; Lhcy a l'c 
ea::;i ly worked, and 1.h c il' fol'LiliLy iR very slowly cxhau.8lcd. A know
ledge of Lhc distribuLion of th e fol'm::ttions referred lo may, th erefore, 
prove of the grcatesL practical va lue Lo Lhc immig l'anL and intending 
settle r. 

lL is Lo be rcgrcLlcd LhaL, for agl'iCLllttmil purposcA, so lal'gc a portion 
of the pl'ov incc should be occupied by Lhc grey and sandy portion of 
lhe Carboniferous 8ysLcm, and by g rnniLc and Pre-Cambrian crystalline 
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rocks. Jn such distl'icts the pl'incipal al'Cal:l fiL fol' ag1·icul Lul'c a re 
::tlo ng Lbe " in Lcr val i;" or a lluvial flaLs of Lhc nllmerous sLl'cairn;, many 
of which arc i; Li ll uncul Li vaLed. 

The syi;tcms dc::>cl'ibcd in LJ1 c p1·cl:lcnL l'Cport a1·c-

G.-CARBON U'Etw us. { 2· MIDDLE. 
1. LOWJ<;R. 

F.-DEVONlAN. 

R-SLLUlUAN. 

D.-C.rnmw-S1Lum.1.N. 

A B.-PltE-CAMBLUAN. 

With their associated 
igueous and crystalline 
rocks : g ranite, diorite, 
folsitc, diabase, dolerite, 
&c. 

C: .-CARBONI !'ERO US. 

2. Middle Carboniferous.-Tho wol'k of Lhe past sea::;oa , on this for
maLion, wai; carried 0 11 pL'incipally i11· Ken L :111.cl in t h e sou thcn1 pol'Liou 
of N ol'Lhumberland cou11Li cl:l. 'The general cham cLcr of the rnclrn of 
the Midd le _U:Lr bo JJifc rom; wcl'C clct>Cl'ibccl in Lhc R c1JorL of 1879-80. 
The cxami11 aLiom; during Lhc pa;;t i;;caso n Lend to con firm Urn supposi
t ion U1 0H adva 11 eed Ll1 :LL Lh c Middle Cal'bouif'e rous of easLcrn N ew 

J3nrn ;;wick i::; chie fl y cornpo::ied of Lhc Mill s Lonc GriL fol'mation, Lhc 
" ProclucLivc Coal J\'l cal:l nrcs" be ing apparently wanLing. Briefly 
s taLcd, ihc geo log ica l ~tructurc of Urn cw:iLc l'n pol'Lio11 of t h e Car
bo ni f'c roui:; area, bcLwccn Lbc 1101·Lh i:;idc of t h e Bay of Clrnlcul's on 
the norLh :u1d Lhc Ii 'ad of the Bay of l i'und y on Lhc l::lO uLh , may be 
;;aid Lo co ni; i;,t of fou r low, broad :L11tl i:;hallow syn clinal Lroug·hs Four princ ipa. I 

'svnclimLl ba:s ins 
wi th Lhcil' correi:;poncling a 11Liel iu e;.; . Of t hci:;c, Lhc mosL no1·Lhcrlyin thcCa 1:bon-

. . l . . ll b I J I ]3 f C l I ifero us of l::l)'l1C I i 11 0 lH occu p1cc j1l'lllCtpa y y L 10 wnLcn-; o .. l 10 _ ay o m c urs, eastern New 
. . 1 · b . I ] . h . I I I Brunswick. . Lhc i;o uLh c rn m a l'g rn or antw tn o crng Lio 11g ncgc L.rnL c:xLcll( i; 

eai;twa l'd f'l'Om lhc vici 11iLy of B~Lrtibog sLaLio 11 0 11 Lhc JnLc l'COlo11ial 
rai lway. The r:;ccond t>y11c linc i::; occupied by tbe valley of Lhe :Mirn
michi Rivel' ; Lbc t>ouLlt c l'll bounding anticlinal ridge, exLendin g n orLh
em;Lcr ly from Lhc h ead of Coal Creek in QtLCCJJ 'i:i co unLy on the wci;t, 
rcach cl:l t he coa;;L in Lltc viein iLy of .RichibucLo H ead. 'rho Lhil'd l::l,Yll
cl iu c couL:Lins Lhc vall cyi; of the BueLoucbc and Cocagnc .Rivet·:;, and is 
p r obab ly bo1rnclcd to the :;ouLh by Lhc prolongation of Lhe ridge of 
Lower Uar bo 11i f'o 1·ou:; i.Llld Prc-Camb 1·ia11 r ocki:; seen in Lhc Indian 
Mou 11 Lai 11 a nd lril'l hLow 11 scLLlcmcn b;.;, a f'cw mi lct> uorLh of Monclon. 
The foul'Lh l:lyn c linc i:; probably bo u11d cd by the ridge cxLcncl ing from 
the h ead of Cumbe rland Ba,.;in at Aulae Lo Bay VcrLc. Other ti llbor
dinaLc ba:-;i 11 K may cxil:lt, Lhc cvidc 11 c:c:; o f' which :we not appal'CHL. 

The c nLirc co:tt1t from tl hippcgap Lo Cape Tol'mc n Linc ii:; low and 
intcl'sccLcd by large Ct>tmu·ics, amo11gJ which the pl'incipal arc t he 
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Tracadic, Pokcmonchc, Tabusinlac and :M:iramichi Ri\·c t·s in Glonces
Lc l' and Northumbcl'l::u1d connti m•, and the Kouchibougt1ac, K ouchi
boug u::wic;, Hichibuclo, B11 ·Louche and Cocagnc Rivet's in Kent county. 
In all th rnrn c,.;Lu:tric;; the tide fl ows inland from five Lo twenty miles 
in a direct line; w hile il' we take the d itiLance from the ouLcl' barn of 
the ~firamichi Lo th e head of tide at JmlianLown and Reel Bank, we 
have nearly seventy mil e1:1 of tidal w:tLcr. Great sandbaulrn extend in 
an al mol:lt co 11 Li 11uon1:1 chain along the e11Lirc eastern coai:; t, traversed 
by g 11llcyti 0 1· oulleli:; for the water bl'ough t clown the various 8tr caml:l 
just men tioned , so me of which arc of bl'gc ,; izc. 

The clumwtc l' of th e l:lOil on the !Lt·ea,; occupi ed by t he Middle Car
boniferous rock:; has all'cacly been dc:;cri bed. (Sec page 2 ) The 
H:tudy portio11s aJ'C of i:; mall value for :tg l'iculturnl purpmws, but the 
heavy chiy area" can be m::ule of gl'caL fod ilily uy the app licalion of 
lime, which, cspcuially along lh e i:;horc of Nol'Lhu mbedaud Strait, is 
now ucing 1mpplicd from tlte apparcnlly inexhau i:;tib lc bcdi:; of" mussel 
mnd," composed largely of dead oyi;tcr f:lh c ll::i . 'l'hi:; mud is fonncl in 
lhe cstuari c:; of all th e pL'incipal ri vers, as w ell ::u; ttL various poinls 
a loug the coa;;t. ·when dug and cxpoi;cd during winter , the 1;hells 
Hpecclily become dii;inLeg l'aLcd by the action oC froi; t and othc l' cau1:1cs, 
and Mforcl a rnttural lime f'cr!i li zcr, which, app lied to 1:1 tiff so il ;;, pro
cluccf:I wonderful rmmlL,;, while lig ht, 1'ia11<l y soil" a rc but little impl'ovccl 
by it;; app lication, J1}xcell cnt ridge;; of fal'ming land were obsc 1·vcd in 
K ent couu Ly, wh ere, among other local iticl:l, the val Icy;; of the branches 
of the Nich0la;; and of the Kottchibonguaci:; Bi vcrl:l may be cspccittlly 
mentioned. T1tLl'gc areas, however, are covered with i:;andy and p eaty 
bat'l'Cl1H, which abonnd with 11100SC, C<t l'ibou and bear, and support 
generally a i:;canty g rowlh oC scrnbby Rprn ·c a nd pine, in mal'lcccl con
ll'ast with lhc bcautifol groves of maple u,ncl bil'ch which di s ting uish 
the l'iclgc" of reddish 1;oi I. None of these soil l:l, however, por;scs8 the 
value of those of the Lower Carboniferous, probably from the abticnce 
of lime in Lhcil' composition. 

In my Ja,;t year's r eport* (page 46 D) brief allusion was made Lo the 
occul'rencc of coal scams in lhis portion of th e province. Since t hen, 
their various onLcrops have been mol'c pal'ticularly examined, and 
their probable economic value ascc 1·Laincd. The gl'calest thickness of 
coal ob1:>crvcu wai:; in the Co:Ll l3ranch, a LribttLary of the H.i chi bucLo 
River, whel'C at several point;; it showti a Lhicknci;;; of fifteen Lo eig hteen 
iuches, and r oi:;emblcl:l very :; Lrongly in ch~irnc tcr and mode of oecu l'
r oncc the seami; on Coal Creek and Salmon Rivc1· Lo the westward, 
with which it is probably connected, or at lca;;t is t heir cq ui valen l, 

• Report of Progress, Geological Survey of Canada, 1879-80. 
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brought, Lo Lbc surface at this point .by the gentle swell of the cenLl'al 
::mticlinal. The coal has been locally miu ed for sevc l'al years to a 
limited exLc nL, a nd , like Lhal of G l'and Lake, i:-; well fitted for black-
RmiLh WOl'k. Jt is, bowevc l', too soft a nd impure fot· a good houRc Various coal 

coal, and Lhc Lhinne;;s of Lh c seam will pL'obably pl'cc ludc its be ing ~~.~[~~~cl" 
mined Lo any g l'cat ox ton L. Among ot hcl' ouLc1·ops, one on Lb e Bue- ~~dtl~~~~~?~; . 
touche Rive t• in Bishopland KCLLlcm enL was noted or Lon inches, and 
near t he Coal Branch RLa Lion on t he ln LC l'CO lonial railway an extension 
of thaL fil' ::;1,-mcnlion ed iR l'epol'Lcd Lo have a thicknc:-;s of eig hteen 
incheR, buL is pl'obably exaggerated. On the Dungan 'on, one of the 
ti-ibnLal'iCK or Lhc Sou Lh-Wm1L Mil'arnichi , an impure scam Lwclve 
incheR thi ck was Reo n abouL Lwclvc mil es· nbove the connncnce of Lhe 
Renons Rivel' ; on Lh e main Sonth-W csL, a few mil es below Doak-
town, a scam from th l'Cc lo Reve n in chc,.; th ick is Raid Lo cx i:-;L. OLhcl' 
a l'eas, as aL Napan and lfay dn Yi n RivC1''4, r cpo l'Lcd lo contain crops 
of coal, WCl'C examined, and Lhc coal found to be m c l'e ly Lhc carbonized 
hal'k of pl'obably drifLcd Ll'cc Lrunk,.; imbcddcd in Lhc gl'cy Randstonc. 

It is noL aL al l imp1·01abl e Lhat a ll Lhcsc ouLcrop>l mny be porLion:-; 
of one and the Ram e Heam ; Lhe gcncrnlly hol'izonLal cba1·aclcr or the 
measures won ld lend Lo g i\7 0 g 1·eat laLcral exlcm;ion lo th e HLl'ala, and 
in no pince, except by fanlLs, would th e coal be carri ed Lo a ny gl'caL 
depLh ; whil e Lbc low nn Li c l i nal s would bl'ing Lh e scam near th e su1facc P robably no 

at inter vals. B ut thoug h iL would be or much geological inler esL to lower seam. 

ascer tain the Lhic k:n e::is or Lhc rn ca u1·e,; :dong the Gu lf by bo1·ing, Lbc 
surface indicaLiom; do noL point to Lhc pL"obabl c existence of deeper 
and thi ckel' bods of coal t han LhoRe al l'ead,y di scovered. 

Bol'ingR we 1·e made Ko mo yca l'S ago in K ent county fo l' Ch e purpo;.:e . . 
. . . . ~ . . Bor1 ng for oil 

of obtrunmg oil, which was r cpoL"Led Lo occ n1· at ;.:evernl porntR m in Kent. 

spL"ingA. IJ:xami nations of Lh e~m local i Lie;; have led lo Lhc con cl trni on 
that these so-call ed oil Rprings were simply t he ordinary mineral 
prings of the conn try, and Lhat Lhc oily appeal'ance was du o largely 

to the preAence or iron pyrilcR, which abound fl iu CC l'lai n bcdR of the 
g1·eyer portion of Lhe fo l'mation, and Lhroug h dccompo;;iLion often pro
duces a thi ck , fc L"rug inouH ;.:cum on th e surface of Lh c wate1·. This 
was the only substance having nuy resemblance to peLl'oleum that we 
obsel'vc<l in any part of Lhis a rea if.I which oil Rpring,; al'e r epo l' led to 
occur. 

In the pol'Lion of th e province occupi ed by Cal'bonife rous rocks, no 
useful minerals oLher than coal are known to exil:lL. l311ilcling and 
grindston es a l'e quarried aL Heve ral p lace;;, Aomc of the sLl'ata being Grind~tones. 

specially adapLecl for those purposes. The principal q na1Ti es arc on 
the Miramichi River and on th e south side of Lhe Bay of Chaleurs. 

The straLigrnphical posiLion of Lbe sevel'al coal seams observed may 
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Strntigraphical be Urns defined · 'rhe ontc l'ops n oLeu aL ClifLon and Shippcgan belong 
position of ]3 f C l ]' 1 f 'h D various out- to th e most nol'Lh erl y, 01· ay o ha Clll'i4, Ry nc me; t 1ose o " e un-
crops. g arvon , SouLb-vVc, t .M:il'amichi anu Coal Bl'anch Lo Lh c second, or 

Mirami chi , syncline; whil e Lh e Cl'ops of th e BucLouch e am! Cocng nc 
be long Lo the Lhil'd. In th e fou 1·Lh or mol'c Ro u lh c1·ly ba;,in , a small 
ouLc l'op of coal fl'om Lwo lo four i ncheR Lh ick is seen a L Dnpui R Col'n e l', 
about Len mil m; casL ofShediac. 

'l'h e e:uiLe rn po rLi on of Cape T ol'mcnLin c p eninsula is bord ernd by a 

Permo-Cnrbon- iia1·1·ow Rel vage of 11 cwc1· r ock:;, ROfL, 1·edd il'lh , m ic:wcons sand s Lon e,.,, 

Ciferou,I~ rocksofwbic h r esembl e Lh osc seen on pal'Ls of Pl'in ce J~dwal'd JRlancl. Th e;;1c 
ape ormen-

t i.n ~ and exten<l fro m lh c vi c ini Lr of Cape Bu.ld around Lh e c:i:; le l'll end of Cape 
V I Cl111ty, ' 

Tonn entin e and J oul'imain , a nd np t he Bay Y e rLc for so me s ix mil es, 
and r est upon Lh e g l'cy beds of 1h e J\fill ,.,Lo nc G l'i L whi ch occ11py lhc 
p eninsula, buL do noL exLe ncl inland m or e th n, n half or Lh1·cc-qu a1te l's 
of a mil e. Sim ila r sLraLa w ' l'e a l,.;o o bHe1·ved o n the N ova ScoLi a sho l'e 
neal' Tidnish H ead. Th ese l'Oeks a1·c \'CIT ;;o ft , and di . tin cL in charac
ter from th e ordinary ]JUl']Jl e and g rey bcdfl o r th e Middl e CMboni fe r ous, 
arid are probably new c 1· or P e l'mo-CarLonifcrous in ag e. 

Th e se LLl emenLs al on g th e Gulf of SL. Lawl'c nce arc for Lh c m os t 
Hemlock for es t. parL confi ncd to a bclL along Lhe coa1;t from fiye t o Lwen Ly mi le;; wid e. 

Th e di sposition of th e r oads on c i I hc l' Rid e of the seYenil ri\en ; ind i
cates LhaLth e bcR t scLLl cm cnL lands li e al ong Lh e il' " inlc l'vftl r-:," th e Cl'O:ss
r oaclf; ser v iDg rn ol'e for inle l'-COmrnuni caLion lhnn fo l' seLtl cment. Th e 
upl a nd s of th e interim· often ])l'Od 11 ce i 1nmenHc g l'ovcs of heml ock a nd 
spt'uce. Th e tr ees g l'OW to a lal'ge s ize, and are now Rp cc ia ll y valued 
fo l' their ba rk, whi ch i:; sLrippcd, and Lh e bare Lrunk lef'L t o r ot in Lh c 
wood s. Th e d e Lruc tive e ffec lR of Lhi s pl'ac li ec w ill do ubLl ess be felt 
befol' C many years, c:sp cciall y in v iew of Lh e rapid d opl c Li on o f' th e 
more Yaluabl e kinds of timbcl' which now fo l'm such an imporlant 
arti cle of expol't, bu t which a re rapidl y Lccoming cxhausLecl iu m a ny 

Destruction of localiti es, 1 oLh from ovc 1·-c11LLing and from tb e l'avages of a small WOl'm 
timber. whi ch has within th e laRL Lwo yen1·,; uegun Lo infes t Lh e Sj)l'UCe, and 

Necessity for 
furth er cxam
ina.tions of the 
J,ower Cnrbon
il'erous. 

>vhi ch ra1)id ly w orks i Ls d eH Ln1 cti on. 

1. .£01cer Carboniferous.-'J'h e addiLionnl wo rk on Lhi s fo1·mation sin ce 
Lh e pu bi ical ion of Ll1 e R epo l'L tor 1879-80, haH been p1-incipally along 
th e north s id e of Lh e Bay of Ohal eul's, in Lh e pl'ov ince of Quebec. No 
deta il ed geo logical cxamina Li ons have been mad e in thi R area by th e 
Geolog ical Snrvey Rin ee 184·.J., and the di Hcovel'y of th e D evonian fo;h
beal'ing beds of Lh e J.;OWCI' R eR Ligo uche r e ndered neceRRary a cloHcr 
examination of thi s locality in ord e l' Lo more c leal'ly d e f:in c the di :s Lri 
bution of the J.;owm· Carboniferous (BonavenLurc) be<lR, alld to ascel'
tain the exis tence of furth er area ;; of D evoDian rock s. A ccordillg ly, 
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the coast antl the adjoining counLl'y to Lhc nol'Lh have been explored 
as far east as the 1nouth of Lhc Pabos Rive l' ; antl cross sections on the 
several skeams mac.le fo l' a di sLance of several mil es inl and. 

The r ed sand:;Lo ncs and conglomeraLcs w hi ch form Lh c hig h bluff at 
the mouLh of the Scaumenac River, oppos iLe Dalhousie, mark th e 
wcsLom limi t of Lh c fo l'maLion in thi H direction. 'J'hoy have a low, 
caHLcrly dip, buL ::ire expo eel fo 1· a di 1-1 Lan cc of onl y a few hundred Distribution 

Ya rds ·Th ence Lo Piralo Coye Lhc ;;ho1·c is occu1)ictl by Lhc debris of north ot'Resti' · ' goucbc harbor. 
Devonian l'Ock ti. r['h cl'C, howcvc l', cong lomerates crop out, whi ch WO l'C 
at fi1·1-1t Ruppo,;ecl to be a parL of th e Tiowe1· Carbonifc t·ous formation, 
buL thei r di ,;tin ct dip and hig h inclination, J'ang ing from 55° to 90°, 
togeth er wiLh Lh cir in tim ate inLc1·RtraLifi caLi on wiLh g rey beds contain-
ing P sil ophyton ::ind 0Lhc 1· Devoni an fos;;;i ls, liave now led to t heil' 
separation. Th e nppcr bed,; l'C-appcar, howcve l', along the shore 
ful'th er emiL, antl form I he bluff ::ibO\'C Fl euran t Poin t 0 1· in Lhe vicinity 
of Englishman's Brook, whence t hey exlend eastward, antl form th e 
high ridge a ll'eady deHc ribcd irr Lhe previous r eport, wh c l'e they un con-
fo rmably cap the r ed Devonian cong lomerates jmit desc l'ibed, and also 
th e sandy, g rey, ti sl1 -bcaring beds. 

The unconfonniLy of Lhc two sc ri e:; is also well Ree n on t he roads 
extending fl'om Lh c mouLh of Lhe Sc::iun1enac to Lhe Nouvelle, Ll1eunconformity 
dip of the old c L"bcingN. 30° H. < G5°-D0°, w hile Lhe newer 01· Lowcr~.:~~'L~~:~~~~n 
Carbon iferous bedi; h::ivc gcnemlly low cl ips of 10°-25°. Th cRe newer ~~c'i~.onife rous 
r ed sandstone:; and conglome1·atcs ocenpy Lhe exLi'cmity of Poin L 
Mag uacba, a nd thence al'ouncl to th e mouth of the Nouvelle River , 
while the harder and old er se1·icH extend;; ac l'OH>; in a dil'eCL line to t he 
same point. Below the mouth of the N ouve ll e to Cal'l elon , L ower 
Carbonifc1·ous beds arc seen fl an ki og the boltl h illR of Si I ul'i an slates or 
traps, and exLentl from Lhe shor e half a m il e to a mi le in land. Wh ere 
expoRed on the back r oatl lead ing up to St. L ouis Mouotain, Lhey dip 
S. 40° W. < 25°-30°, buL along Lhe shore abouL two mil es west of Carl e-
ton a bluff of Lhesc l'Ocks :;hows aL one po inL an abrupL dip of 
S. 10° W. < 80°, ch::ing ing, howcv01" dil'ectly below to S. 10° H. < 20°, Poin t 

h . b . ,1 tl I J l 0 l ] l Mngunclrn to w ence i t s u s1u es, an t JC I:! io1·e t ience to a t· eLon s iows near y Great Uasca-

h . t .l b d ' d. t I tl ' d d. . l ' l 'l IJCd1a R11'er. Ol'IZOil a e s eXLell Ing OU ll nc er l e waLe l' an 1ppmg s ig lL y 
seaward. -11'1·om CarlcLon they can be Lmccd easLwal'd by occas ional 
ouLcrops and by th e brig ht r eel co lor they impa l't Lo the .·oil , Lo t he 
Great Ca ·capedia .River, wh ere Lhey have an exposed breadLh of about 
four mil es, w i Lh a southc l'ly <lip S. W . < 10°, and they probably un rle1·-
lic all this area along the shore\ alLhough, owing to Lhe g rc'.l.t pre-
va lence of debris a nd clrifL composed of Silmfan and Devo nian rocks, 
with sands and g ravels, buL few ledges appear beLween CarleLon and 
t he mouLb of the Grnat Cascapedia. 
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Between the Great ancl LiWe Ca:;rapcclia Rivet's, exposure;; of rock 
in the settled pol'Lion of the countt-y al'e al;;o vcl'y few. The shore is 
occupied by beds of Hanel, gl'avel and mal'inc clayt:i, bnL the gencrnlly 
red colol' of Lhc so il , wiLh an occaRional outcl'op of conglomc1·aLo along 
the back conce;;Hion roach;, which exLend in land fo l' a d iHLa.nco of three 
to fom miles, indicaLo LhaL the Lowel' Cal'bonifernnR formaLion ha8 
h el'O a bl'ead Lh of neal'ly LlrnL ex ten[, A Rm all cxpo>1u re of g l'ey con
g lorneraLo is, howevel', seen abouL one mil e back from Lho shol'o on the 
roacl load ing nol'Lh below M:ontgorncl'y's mill, which sc1TeH to indi cate 
the presence of Devonian roclrn in lhiH v icinity, and al:-;o the gonel'al 
thinnosH of the I1owe 1· Carbonifel'OUH fol'rnaLion. HeLwecn LhcHC two 
last-named l'iver::;, Lho Cal'bon ifcrou~ rock:; l'CSL apparenLly upon HL raLa 
of Devonian age, lrnL weRLWal'd lo the mouth of the Nouvelle they al'e 
seen aL val'ious po in Ls Lo 1 ie again:;L Lhc Jlan k::; of the Si I urian hil Is, 
overlapping Lhe uncl cl' lying Dc,'onian bed:s. !1'1·om , the mo11Lb of 
the LitLle Cascapedia oastwal'd Lo 131ack Capo, the ;;bor e i;; occu
pied principally by Devonian a nd :Silul'ian strata, buL after paRs-

~~~~l~£~~:tes . ing Lhe Capo, which is a rough head land of dolel'iLe, we find two 
set::; of couglomemLes, both of which WCl'O in the R.eporL fol' 18"1-4 
classed as of Lowe1· Cal'l>onife1·oufl age. There i;;, howovc l', a miwkod 
diffel'cnce i 11 tbei I' characte r, composi lion and stl'nLig raphi ca.I r oln Lions, 
the unde1·l y ing set being hal'd, dark b1·owni::;h-l'cd, and with an 
abundance of lal'ge pebbles of S il nl'ian fossi Ii fe rons lirneflLone and 
trap of the vicinity, and having a dip of S. 50° IV. < 60°, while 
the overlying beds arc Lhe Ol'd in ary sofL red sandl:ltones of Lower 
Ca1·bonife1·ons age , and clip S. 10° E. < 5°-10°. We ha\·c, Lhel'e
fore, on tbeRe g l'ouncls f<eparalcd thorn , classi fying Lhe former as 
Devonian , while the laLLcr r ernainR al:! fo rmcl'ly clesc1'ibed. 'l'h eRe two 

LiltleCaca- sets of beds also appear on tbc LitLlcUa~capcdia; Lhc 0Yc1·ly i11gor 
pedia Ri vcr. 

Lower Carboniferou:; pol'tion i ~ seen in 1Hln rl y horir.onLal bed:i about 

Distribution 
eastward of 
Black Cape to 
Grand P :1 bos. 

the mouth and for some distance- say a mile and a half~-up i:;t l'earn, 
above which the banks for a mile 01· more are occnpi ed by reddish 
clays, pasHing which, the Reco nd set of conglomerates is met with, 
which will be doRCl'ibod und c l' the hoa<ling of Devonian. 

Rctul'ning to the s hore cast of Black Cape, the red beds of lho for
mation nnd c1· con,· id eraLion arc i1ow Hoe n extending ea;;:twal'd a long 
the coa:;t, wilhouL inLerl'upLion, exccpL by occasional hm1lrn of mal'ine 
clays and F<and1:1, to within two miles and a half of the m1L1·ance Lo Port 
Daniel Bay. AL seve ral points, howcvel', as at ew Carli;;lo, Shiga
wakc Point, Cape L oup Marin and oasLwal'd, the rihot'e at low waLer, 
and sometimes a few focL of the lowci·varL of Lhe cliff::i, are Reen to be 
composed of Silurian slates and calcarcou;; beds, upon which Lhe red 
beds under discussion rest unconformably. As seen from the water, 
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the stratifi cation of the Lowel' Carboniferous along this part of the 
coast is vcl'y nearly ho1·izonLal. At times a slight inclination of two to 
foul' dcgl'ccs south-easte rly is noted, but the beds arc entirely undis
turbed. ·BJast of Port Daniel to Granc~ Pabor; post-office, the expo:mrcs 
of Lower Carboniferous rocks arc very limited. A small area, with 
an exposed breadth on Lhc shore of 150 paces, iR seen on the cast side 
of the harbor. AL Herrington Cove, two miles below the eastern 
entrance, another ;;mall exposu re iR Ree n in a depression in the c liff, 
and a third neat' the contact of Lhc Si!Ul"ian and metamo1·phic rocks at 
Poin Lc-aux-Bou lcaux, abou L two miles wcRt of Cape Macquereau. These 
various cxpoFmres ::we in the Report of 1841 dcsct'ibed under the head 
of upper conglomc1·aLcs and RanchiLone; now, the sili ceous conglom erate 
of the Bay ol Chalcn1·s iR known Lo be of Devonian age, and to be 
associated with the beds which yield Devonian fi she;;. 

Lower Carbonife1·ous r:;LraLa. were recognized on the Renous River, a . . . 
b l f •] M · '-' 'l ·n r t M" · 1 · I tl J d D1stnbullon of ranc 1 o "1e .lua1n 1e>O ll " i- l'v cs · ll'a.m1c 11 , w 1crc 1ey 1ave an expose form:itions on 

b1·eacl Lh along Lhc stream of two and a half to three miles; but on the ~~~~!rfLmichi 
Dungarvon, a few miles fru·thcr south, they arc not visible, the grey bmnches. 

beds of the Millf;Lonc Gri t overlapping them and resting directly upon 
the Camb 1·0-Si lurian of Lhis locality. With thi ;,; exception, they have 
now been il'aced in a continuous belt from Bathurst south-westward to 
tlw St. John River, a few miles above Fredericton; their distribution 
in that a rea w ill be descr ibed in Lhc report accompanying the map of 
that locality in preparation by llfr. W. Broad . 

F.-DEVONIAN. 

Dnring tbc ])ast season, tho extension of this system was furtherD. f 
~ 1scovery o 

defined alonrr the 11 orlh Ride of the Bav of Chalcurs. The examination Dec'' oniabn fi sbes 
~ " at amp ellton. 

of tbe breccialed limestone and asRociated beds of Campbellton, which, 
as staled in the Report of 1879-80, probably marked the base of the 
system, rmmlted in the diRcovcry of several Devonian forms hitherto 
unknown in Canada, among which were Cephalaspis, Coccosieus, &c., 
besides other rcmainR. Immediately after their discovery, Mr. Foord, 
ARsistant Palmontologist to the Smvey, visited the locality and secnrcd 
a full and interesting coll ecLion. The following genera and species 
from this collection, most of which are new, have since been identifi ed 
and described by Mr. Whiteaves in the Canadian Naturalist, Vol. X., No. 2. 

Fishes. 

Goccosteus Acadicus. 
Gephalaspis Campbelltonensis. 
Ctenacanthus latispinosus. 
Homacanthus. Sp. undeterminable. 

Fossils from 
Campbellton. 
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Crustacea. 

P terygotus. Sp. undeterminabl e. 

Jliollusca. 

Cyclora valvatifonnis. 
Cyclora turbinata 

Difference 'The Devon ian fauna and flol"a of the Campbellton area differ mark
g~~";;'~g~1t~~~ cd ly f1·om lhose ofScaum enac Bay, a nd indicate t lrnt, wh il e the fo l"mer 
']'3~~' ~~ct~'.n cnac is characLer iRI ic of the lower po l' tion of the system, the latter iR closel.r 

J[ossils from 
Scaumenn c 
Bay. 

Measures 
wanting. 

connected with the uprcr porlion. During the past scaHon, add iti onal 
coll ections have been m:tdc by M:1·. Foo rd from th e bedR nt Seaumenac 
Bay. Fl'Om this locali ty t he fo llowing genera and species have been 
identified and deHcri bed by Mr. Whitea"Ves: 

Pterichthys Canadensis. 
Diplacant hus. 
Acanthodes. 
Phaneropleuron curtum. 
Eusthenopteron .F'oordi. 
Glyptolepi.s microlepidotus ? Agassiz. 
Cheirolepis Canadensis. Sp. nov. 

The gap in the continuity of 4<mccession of the variom; division of 
the Devonian system, thus indicated by the fauna and fl ora, i fully 
confirmed by the apparent un conformity or the two se ts of beds, the 
lower one being in cli.ned at hig h angles, often vertical, ancl in piaces 
apparently overlaid by alm ost horizontal measures, t he other appar
ent ly undisturbed, and dipping at low angles of7° to 15°. 

Th e red conglomemle beds of P irnte Cove, wh ich, as al ready stated, 
Relations of 
the con- reRcmble t he bed s of Lower Carbonifo rom; age, wcrn more closely 
glomerntes to · d d r . ] t b D . · TI d h l the i>s il ophyton exam 111 c , an 1ounc o c cvornan. icy were t race t roug 1 to 
beds. the Nouvelle River, and found to und erlie uncouformably the red, soft 

beds of the Bonaventure se ries. 'rhcy were also obsel'vcd to be closely 
connected and interstratified with the g rey si li ceous conglomerates and 
psilophyton bed:; so largely developed in this locali ty. Opposile the 
mouth of the Nouvelle, they we l'e again Hccn on tbe post road , dipp ing 
N. 10° E. < 40°, the dip at Pirate Cove being N. 5° W. < 80°. Th ey 
a re, howeve l', directly succeeded and concealed by the Lower Car
bonife1·ous beds. 

Between th is point and the Great Cascapedia River, the typ ical 
Devonian conglomerates and :fish-bearing beds of Scaumenac Bay and 
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UampbellLon Wel'O not noLed; buL ly ing on t he flanks or Lhe trappean 
and Silrtl'ian hill s, ledges of g reyish qua1tzo8e 8andstono are seen atrnstribution 
inte t'valr;, a nd may represent Lho Devonian sys tem in Lhis tlirn ·Lion. ~~:~~ece~nSJau
Thoso bods crop 011L on t he ron.d Ion.cl ing back Lo St. Louis Mountain, :;1";31:;{if~~~
near the Shoolbred post-office, in a r;mall oxpmml'e, asRocin.Led wiLh 
trap aL Lho on Li-an co of Lho gorge, rosLing on calcar eous and slaLy 
Silurian l'OC'ks, clipping S. ,rno E. < ? AbouL throe miles fat'Lhel' cast, 
aL a tli;;Lanco of 4GO paces rl'om Lho pm;L road , showing r eddish Lower 
Ua1·bonirel'OUH Roi l, a low 1·itlgo of appar011Lly alLored quarL7.o-felspn.Lhic 
sandKLono i;; Keen, Ropa1·aLod by abouL 200 paCC8 from the front or Lho 
Silurian o;;carpmenL, w hich in 1.hiR v icin ity riRoR ab l'upLly fo r nearly 
1000 fooL. 'rhoRo <JlHtl'Lzmio ~mntlt1tono:i appeal' aL intervals for sevot'a l 
miles, bnL no foHH il :; Lo indicaLo Lheir exact ago \VOl'e round. EasL or 
Lhe Carleton Mountain range, howe\' OI', in Lbo valley of Gl'een Bl'ook, FG<ossilsBat k 

reea roo . 
about two mites and a half nol'Lh of Maria poAL-offico, letlges of fos-
silife l'ous grey r;andsLone of Devonian aspect ocom·, dipping S. 50° 
W. < G0°: t hese apparently ;:;weep n, 1·ouncl Lho western oxtl'omity 
of anoLhol' g l'eaL Ll'ap ridge whi ch oxLend;:; t hence, with a break at the 
Irish SoLtlemenL l'oad, Lo Lho (i-l'eaL Car;capedia River . 
. In thORO i:;n,nd:;toneA and Hh:tl eri or G 1·oen B1·ook, Cl'inoid stems, corala, 

bt'achiopotl sh ol I:; and psi lophyton ;;toms were obse l'vod. Th e bods Dev_o!'ian 
l l . fl' , · 1 r 'l d . S · 1 . t L l t l h foss1 It ferous 1ave :1 l 1 el'enL SLl' I rn .1·01n "io or 111a1'Y 1 urian s ra a, anc ioug beds rest upon 

t LI . I l . l Ll t . l ·o . l t the trap lulls. 11 0 apparon y al'HOCta et w1 L 1 io yp1ca g rey cvomn,n cong omera os 
or Lbe lower ResLigoucho, r est upon purple t1·ap conglomerates, which 
r esemble in character ;;omo of the beds lying aL Lhe base of Lhis system 
in the vicini Ly of Campbel lLon and el;;owher e. Farther eaAL on the Irish 
Settlement r oad, n.nd ffa11king Lhe eastern spur of Lhis trappe:m ridge, 
are ledge;; of l'edcfod1 aml g 1·oon iHh felspathi c and g l'ey oohreous sand -
stones of Devonian aApecL, wiLh redlfo1h and grey conglomerates of t he 
usual type, in ·wh ich t h e dip was noL qiscernible, but a, shor t distance 
north, bods of S ilnl'i a n lirn ostonoi'l and ;; hal e dips S. 10° W. < 65°, and 
probably mark the 80uLh o1·11 limit of Lho Silurian in thiA direction. 
Th e prmmmod Devonian beds ju ;;L doHoribed doubtless mark the basal 
members of the R)'HLe m :11-l clevolopod in this portion of the Bay of 
Chaleu1·R. 

The Devonian sLrn.La probably oxLond in an unbroken belt, under
lying tl1e Lower Carbon iforomi sedi ments, to Ll10 Great Cascapetlia, as 
they reappear again in conRiclerable force on the eastern bank of that 
ALream, about foul' miles from its mout h, wiLh a dip S. < 7°. These 
beds may be ti·acod up the river fol' several miles, where the lower 
members, wh ich consist of g rey siliceous conglomerates, very closely 
resembling the beds of Fleurant Point, rest on calcareous and slaty 
Silurian beds. No characteristic fossils were found h ere, but this is 
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probably due to the coar;;;oness of t he sedi ments, th e finer shalos being 
ap1m 1·ently wanLing, or at lemit not exposed Lo view. 

Little Between Lho Lwo Cascapodias the Rlltfaco iR lal'goly covered by drif'L, 
lit!~~,~~?J~a sl- thoug h on the roacfo loading up the west bank of Lho Little Ca capodia 
mmJ. sevol'al small outcrops of Devonian rocks a rc 'loon, as well as along the 

back concos;; ion roads. Th ey dip unifol'mly at a low ang le southward . 
On thi;; stream, in the vicinity of l31'ulc bl'Ook, hard dark-red cong lome
rates dip S. < 2°-4°, and arc P"obabl y Lho r opt·osenLativeR of the 
Devonian in Lhis dirocLio11, as they a l'o inlcl'llrndialo in poRiLion bdwoen 
th e calcareous slatcK of Lho Si ln rian forth or up and th e J1owet· Car
bonifc l'ous Roftcr bedR about th e mouth of the ;;Ll'oam. FarLhc 1· east 
th ey n1·c al:-;o aRsociaLcd wiLh g 1·ey Handy beds li olding pRi lophyLon. Jn 
tb cRe locnliLio:-; th e <lip iR low, noL more than 7° to 10°, LuL 011 the 
caste I'll Ride of' Black Cape, hard r od Devonian cong lom erates, al l'eacly 
referl'ed Lo nnder Lh o RO tion , r~oWC I' Cal'bonifCl'OUS, fl l'O ;.1een on th e 
shol'c afl well aR along the l?o;;L l'Oad:-; in the v icini ty, dipping on the 
shore S. 50° W. < 60° and on the r oadR S. 20° W . < 40°. 'l' be exposed 
breadLh on the shol'o iR about 600 yarchi, b11L on th e road iL iR nearly 
U1rce-fo111·th s of a mil e, and exlcndR no1·Lhwal'd along Lho l'Oa<l leading 
to the back conceRsion fo1· nea!'ly a mile i11land. Hast of lhiK the l'Ocks 
of thiR Rystem were not dcfiniLely r ecognized, all hough certain beds 
und erly ing th e L ower Uarbonife l'OUR of lho Bon::wcnlur c Ri ver and 
developed along the ba ck r oads to lh e wcRt of thaL RLream have a litho
logical r esemblance to t he grey beds deRcribod. They contain , how
ever, abundance of crinoid sLems, and 11101·0 probably are the cquiva-

~:.i~~ii?uie lentR of the upper part of the Si lurian. fL has noL yet been posRibl e, 
Badyo1~0qlm l ~ursowin a: to the diffi culty of })O nctl'n ling the in tc l'i or , to asce l'tain the 
an 0 HSP t: <...J ........ 

:';~~ ~~-~~~~l~d. relations of Lh o Devonian basin of Lhe lowcl' Restigoucl10 and th e upper 
parL of t he Bay of Chai curs Lo LhaL of G-aspe, bnt it is pl'obable Lhat they 
form two separate and distinct ba;iins, wi Lh ridges of Siluri an and older 
rocks intervening . 

·rn.-sn,URTAN. 

The rocks of this Rystem have their g rcate, t dovolopm enL in the 
norLbcrn portion of New Brunswick and the central and southern 
portion of Lhc G-aspe pcnirnmla. rrliefr general diRL ri bution in the 
fol'mcr p1·ovince has been briefly <loRcribed in th e r eport of 1579-80, 
but drn'ing the pasL season ful'Lher oxploraLions have been made in Lhe 
province of Quebec, alo ng the north Ride of tb e lower Restigouche, 
and on t he various rivers flowing in Lo the Bay of Chaleut·s. 

On the coast north of Bathurst, their bulk is much r educed by tbe 
~~~[i~8~f'.e rocks presence of large at·eas of inLl'usive <lolcriLc (diabaKc) and folsiLc, which 
Bathurst. have burst through the rocks of this sysLem in many places, often 
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rechwing the Silu1fan bcd8 Lo narrow wedge-shaped areas or patches 
en c losed by Lhc trappcan mmises . H has, however, been found to be Character of 
impo:ssible Lo determine Lhc exact, d istribuLion of Lhesc r ocks, 8incc the h~~~~~;;n the 
counLry lyi n rr bcLwocn the eomit of t he B·ty of Clrnlem·s a nd theBayofCh>Llours o · ' ' and the U1isal-
U p::ialq ui Lch Rivel' to Lhe wosL is den;;cly wooded a nd e nt irely unoecu-<1uitohRiver. 
pied. J£ve n Lhc few porLage l'Oach; Llrnt cxLcnd a short dil:lLancc in land 
arc impracLicab lc, except, in winLcr or during Lhe dric:s L w caLh cr. 
Under such cir cum:sl<tnccs, Lhc Lracing ot1L of the val'ious Si lurian 
b~tuds ca11no(, be accu l'aLcly done aL prcl:lenL, but from Olll' obscrvaLi ons 
on the Upsalquitch R iver , it, i::i cvidenL LhaL tlte huge mas8C8 of Lrappcan 
1·oclrn l:lcen near Lhc coasL do noL, as n whole, cxLcnd act'081:l the en tire 
di. Lance to Lhc river. M:inor dyke:; and i:;p urs, h owovc l', probab ly con-
nccL Lhe Lwo loc:aliLic,,;, ai:; LhCi:iC a l'e i:;cen CLLLLing Lhc Silurian s laLcs on 
Lhc U psalq uiLch. The gl'cnLcr pal'L of the l:l lltfacc is low, or, al lcasL, 
is no(, broken by any c lcv<tLion of consi<lc l'ablc cxLcn L. 

On Lhc nol'Lh i:;iclc orLhc Hci:iLigoucbc Lhc Silurian syslcm has a much 
broadc 1· a nd more extended clcvc lopmcn L. AfLc r pa::is iug Lhc Ll'appean 
ridge:-; that form l:lUC' h prominent, foaLut'Ci:i from Campbell Lon a lmost to 

the Cascapcd ia Rivc 1" Lhc t-; laLcs and lim rn;Lones which form Lb c bulk~;'[~1~,P,~1~.r.~g,?th 
of the for mation can be Lravcr sed aCl'Oi:lS Lhci r SLl'ikc f0t·quiLc fifty miloR, c~,~~~~~: of 
and iL i:; evident from llie di !'Cc Lion of Lhc Hevc ra l beds on t he oppos iLc 
Rho1·ci; LlrnL Lhcy oxLcml dil'ccLly nnd or t he walct'H of Lho bay. They 
have aL JJ O poin L a ny very g l'oaL e levation, buL after ai;conding t he 
somcwlrnL bold c:;cal'pm c 11 L which fronls Lhc shore they form lL scric;; 
of table lattcl s from 1,000 Lo 1,200 focL hig b, fr cquen t,ly deep ly fuLTowod 
by lhc m1mcrou;; sL1·0ttm;; that intc1·:-;ecL Lhi;; pol'Lion of Lhc province. 
Or thm;o the principal flowing tiot1Lh ward arc the PaLa.ped ia, McLapedia, 
, 'canmonac, N ouvc l le, G roaL a ncl Li LLlc Ca~eapccl iai-;, Bonnvcntnrc, Pabos 
and (;rand River;;. A ll of Lhoi:;c, wi Lh Lhc cxccpLion of Lhc Pabos, have 
boon 0xamincd, a 11d in all, the r ock;; of Lh ii:; Hy;; Lem ~Lrc w e ll developed. 

Enqnil'ics aR Lo Lhc ch:tl'acLor of t he connLL'y inland load to the 
Fmppot-1iLion LhaL on the s nmmiL of Lhe;;c Lab lc landt-1, Lhc i:;oi l iti in many 
placol:l well adapLod fol' c nlLi vaLion. IL is to be feared h owever that, 
a::; in nol'lh ol'l1 Now Brnnswick, t he ir e levation is Sltch Lh at, oady fro:-1ts 
may materially affccL Lhc successful mtl'ry ing on of ag1·icul Lura\ purHuits. 

A long the 11 orlh :; ide of Lhc bay, Silurian rocks do noL appcat· on 
th e eoai;L from t he wcsLcrn te rminus of the Lrappcan ridge below 
MeLapcdia Lill we paHs Lhc mouLh of Lhc uiLLle Ca:=;capodia. H cro, 00ntactof 
h owcvo l' :tbouL one mile below t he onLrance of t he river Lboy come Sihirian bods 

, ' with tlJO tnw of 
out boldly upon t he ;;ho re and fol'm a c liff of moderaLo c lcvaLion for Black Capo. 
nearly Lwo mil :;, or Li ll Lhoy mocL Lhe inLnu;ivo traps of Black Cape. 
At tbcir western exposure Lhe roclrn arc limesLonos, h ard and bluish, 
and contain, wiLh a dip of S. 55° E. < 40°, abundance of crinoids and 
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corals. In a fotu·th of a mile Lhc dip changc8 to S . 40° W. < 40°, 
ev idence of Lhc di .; Lllrbiug iuflucncc of Lhc Lrnp dykes in Lhi8 v icinity 
being apparcnL iu lhc parLial alLc ring of t he limci;Lonc <tnd the baking 
or hard ening of Lh c sa,udy bed;;. In Lhc ncxL half mi le Lhe dip:; vary 
con8idc rably, buL Lhcncc on Lo Black Cape Lbcy clip r egularly S. 10° 
'IV. < 45. Small paLche8 of Lhci;e rocks arc observable in Lhc mass of 
trap at Lhi;; point a i; though Lbcy had been caug ltL in iLi; upward Lht'll ti L. 
Portion8 of Lhcsc Silurian rocks arc exceed ingl y rich in fossi ls, corals , 
c rin oidi; and brachiopods. 

Below lhis lo Shigawakc Point, lhcsc rock ;; do noL app roach the 
shore wiLh the exception of a i; ma ll cxpmmrc at the Lown silo of N ew 
Carlis le, where bed:; of r ed calcar co-:Lrc11::wcoui; shal e wiLh a fow lhin 
bandi; of limc;;Lonc a rc i;ccn occupying Lhc lowe r po r Lion of Lhc c liff in 
fronL, a · w ell ai; th e main road leading inland fro m the ccuL1·0 of Lhc 
lown, on which aL a dii;Lan<:c of' one mil e from Lhc i101:1L road Lbcy arc 
ove rlaid by L ower Uarbon ifc 1·ou1:1 co 11g lomera L01:1 dipping N. 15° B. < 10°, 
t he Silurian r,; latcs on the r oad haviug a dip of S. 50° K < 5°. AL Lh ii; 
place ::tl :;o they a rc cuL by numc1·oui; dyke:; of Lrap, tlol c riLc 01· di<Lbasc, 
whi ch, t>prcading ouL, occupy :L large porLion of Lhc Lown plot of Carli s le 
from t he Catholic church casL Lo the p o:;L ollice. Al Shigawake P oinL, 
about ·100 paces be low th e mouLh of Lhe ri vcr, sandy shal ci; wi lh cal
carco ui; beds come out in the lower pnrt of a low blutf and cxlencl for 
750 pacci;, having <L dip oft). 20° E. < UO. AL CapcLoupMal'in s imilar 
beds appear, capped by Lowc l' Uarbo11ifc1·oui; r,;cd imc nLs, a,nd thence 
cxLcnd a lmosL withouL inLc l'rnpLion Lo withiu Lwo mil es of Cape ~foe
quct'cau or Lo An:;c a, l ~L Vicillc. AL Lhii; poiut the co nLact of the 
t:l iluriau wiLlt Lhc metamorphic rocki:l o f" Lhc cape can be we ll i;Ludicd , 
th e formc1·dipping S. 30° W. < 35°, while Lli c laLtcr dip N. 30° K < 85°-
900. A full d cHcripLion of Lbc Silut'ian r oc ks a long Lliic; portion of' lhc 
coast i:; g iven in t he R epor t by f-lir Willi a m L ogan, 1844, page 51-55, 
t he de Lai ls of which iL is un 11 ccei:;1:mry to r cp caL h ere . 
. AL Port Da nie l and viciniLy they do 11 0L extcml VCl')' far inland. In 
t he immcdiaLc neig hborhood of' Lhe harbor, the mo1:1t co 11 1:1picuons mem
bers of the i:i.)'Htc m a l'c shown in Lhc g r eat c lifff! of cncl'iniLc limc,;Lo nc 
which form the e ntrance. 'rhcy arc ~d :;o seen Lo cxtcml 11 o r t h-mtt>Lc l'ly in 
two or more parall e l riclgcfl from t he uppe r pa t't of the bay, one, the moi:;L 
northerly, keeping a fe w hundt'cd y ards Lo the ca i:;L o f' Lhc road lhaL 
goes up a long th e s id e of Lhc large lagoon; the HLrikc of Lhii; ridge is 
north-cast, the dip vary ing from 1:3. Lo S.K < 50°-90°. On Lhc cat:>L 
bl'anch of the Port JJa uicl .Ri vc1· the limci;Loncs at'c undcdaid by beds 
of g r ecni i;h-p; rcy grit~ , dip S. < 60°, which resemble very c lotSe ly the 
bedsof the N ig acloo in N cw Bnmswick, twcl which pt'obably mark Lhc 
lower strata ofLhe Silurian or the upper portion of the Cambro-Silurian. 
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At tho distance of 1,500 ] aces farLhcr up strnam , ledges of dark grey 
and black slaLcs occur wiLh a clip apparcnlly unconformable Lo t bc 
underlying g reenish grits jm;L mcnLioncd. 'fhcsc arc doubtless t he 
bituminous and g mpLoli Li · bods mentioned by Sir W. E. Logan as nr,.ptolitic 
OOOlLLTing in Lhe middle bnwch a nd mark Lhc limiL of Lhc Silurian in ~~;,~~l~f Port 
tbil'l dirccLion. lL i:; probable, 11 owcvcr, LhaL the gr ey a.11d brown griLs 
mentioned :ltl overlying the black s laLes 1rniy be, as sLalcd, a bove Lhc 
upper beds of the Cambro-Si lurian , in which caHc Lhc black g rapLolitic 
s lales of Lhc PorL Daniel Rivet· would be the probable equival ents of 
th e grapto liLic s laLcs of the TcLc ,1, Gauche aL Lhc rnilroad bridge and 
referred Lo in the preceding rcporL as of presumably Ifoclson River age. 

D .-CAMHRO-SlL UlUAN. 

The rocks of tliiR sysLcm in the Gaspc penins ula have in preceding 
maps and reports been disLing uishccl under Lhc general heading of the 
Quebec group. During Lhc pasL sca,;on Lhc cxaminaLions of them Explor'.Ltions 
were principally ca rried 011 in the vicinity of' Cape UacqucrcaLt ancl ~;:t~~.~.1 8 

thence eastward to Grand Pnbos posL oflicc. 1 n add ilion, a brief ex-
cm· ion was made 011 the Du 11garvon and Rcnous Rive rs, tributaries 
of Lhe Main South-West l\limmicb i, wher e the breadth of Lhis system 
was asc:crlained and Lhc cat:itcm limiL of Lhc ccnLral graniti c axis fixed. 
The r esnlts of Lhis cxploraLion will be t:ihown on the map sheets i lhrn-
traLing Lhc geo logy of the eastern pol'Lion of Lbc p 1·ovincc of New 
BnlllHwick. 

In Lhc vicinity of Cape ~focq uc t·cau Lwo i;cLs of rocks ::tl'C appa t'cntly 
developed, one of Lhcsc haH already been mentioned as occurring on 
Lhc sLrcams Lh:iL flow into the bead of Lhc PorL Danie l lagoon and hasTw

0
osetsMofbeds 

a.t n,po a.c· 
been r eferred to Lhil:l system, ::tt; iL evidently und erli es Lh c basal bedH ofqucre>Lu. 
the Silurian Hoen there. The other 1-<cL is much mol'O hig hly mcLa-
morphic and in acldiLiou bas a difforcnL strike. lL wi ll be d escribed 
unde1· Lhe heading Pre-Cambrian, in which Rys Lem it has been provi-
s ionally plac:ccl. 

The ror frn which iL is now p1·opor;cd Lo clar;sify :tfl Cambro-Silurian 
have been dcHcribcd by Sit· Wm. L ogan, r epor t 18-H. Th ey do not appear 
on lhc shol'c wcsL of Lhc Cape M_acq LLcr cau I igh Lhonsc, bLLL on Lhe 
coasL Lo tbc eaRt, abouL Lwo rn il cH from Lhe end of' the cape, a seri es of 
beds cl iHti ncL Lo a large cxtcnL, both in I iLh olog ical chal':wLc r a nd straLi
g rapbi cal pm;itio11 , from Lhc mor e c1·y,;Lallinc strata of' the ca1)c, arc 
seen. Ln the viciniLy of Lhc Mahy JslandH, where these Cambro-SilLU·ian 
l'Ocks arc firsL well obse rved, they <lip S. 20° J1J. < 55° along Lhc shol'c, 
th e dip on Lhe ] .· lands being more easte rly, or E. 10° S. < 40°. The 
m etamorpb ic rocks of the Cape, however, have a q uiic regular strike 
ofW. 30° N., with clips of75° to 90°. 
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East from Lho Mahy Islandi:; Lo G rnud Pabos the rooki:; coni:;ist largely 
of felspathio s laLos, brown and ochroou8, dark greoo, spli nLory slaLes 

Characters of and sbalo8 wiLb calciLo, and brown and grey sandy 8Chii;L8. ln adcliLion, 
~/i:tf,~vc~.scts Lh in bods bf purple a1td grey 8laLcH :1ro found, wiLh g reen chloriLi c and 

opiclotic rocks. A few bods, 1> lighLly Lalcoi;o, occur, buL Lbo g roat bulk 
of Lhosc sodimon Ls 8eom to belong Lo <L nowo1· i;orios, being much loi;s 
crysLallino in elrnrncLor and muclt more 8andy Lban the moLamorphie 
rock8 io Lhe viciniLy of the lig hthou::ic. 

The apparcuL wanL of couformiLy mcnLiooed as occurring along Lho 
shore i8 :.ilso evident on Lhc Hm;L Branch of Lhc PorL D<tniol liivor, 
where Lho black s late:; and asi:;ocia,Lccl bodB, Lhough :.i goo l deal dit:!Lurbcd, 
appear Lo ::itr ikc :i,Jmo.·L aL rig liL a11glcB Lo the fol;;paLhic gnoiBSOB which 
occur farLhor up lhc sL rcam and which w o have coirnoclcd with the 
c ryH!allinc folsitrn; of lhc cape. 'l'h ey arc Lbcrcforc fot· thofJc varioui; 
re:isoni; provii;ionnlly divided inLo two :;cries, lhougb Lhc cxpotiurc;; iu 
thi8 localiLy are not of sufficient cxleuL Lo as yoL wananL their com
plete separaLion . 

In the province of Now Brunswick, Lho cxp lon1Lioni:; on Lhi;; 8J8lom 
wore confined to the Dungarvon aml Honoui; Riven;, the bLLc1· a branch 

Development of tbo .Main SouLh-\V CBL Miramich i. On Lhc formot· Lhc tin;t cxpmmt'OH of 
gr tti~'~ ~~~~~,~~ics Cam bro-Silul'ian were Boon af'Lc1· pai;Ri11g llic Caruon ifcrou:; 8and::;Lone:; 
~Yi~·~michi. tiuouL two mil es below King Brook, a small Ul':.t11 ·h from Lho flo uLh, 

wher e hal'd g l'oeu chloriLic BhLLc.-.; wilh softer IJ:.indi; occur, clip S. 10° 
E. < 65°. 'l'hcsc i·c:;cmblc the bod1:1 soon farlhc1· north on lhc Nigadoo 
and elsewhere. Above Lbis Lhc band of black iJ"ony :;laLcs wbicb formB 
so m:.tl'kod a foaLurc in lhii; g l'oup, i:; moL wilb , dip S. 20° K < 50°, 
associaLed with green grit:-;. l <' nrLlicr up, above the mouth of Lho Li LLlo 
Dungarvon, purpl e q_ uarlziLei; is i mi Jar lo Lhm;e observed lasL year ou the 
l\lain South \VofJt WCl'O seen, and lhrn;e <:onli nuc up Lo lhc conlacL wilh 
Lbc granite n ear lhc mouth of McConn ell B1·ook. 

Above Lhc Upper Fall8 on LhiB Btrct1m lltc grnuiLoi;, whiclt arc of Lhe 
usual coarse reel variety of Lbc interior, al'O aHBOCi:.tLcd with band::; of 
g noi l:lso id rock ; buL Lho exposui·os arc Loo limited Lo enable u:; Lo 
separate the two 8Ct' ios. J?ai;sing Lo Lho Hcnow; River, 1·oclrn of tbis 
ystcm were fi l'St met with abot1L a mi lo and :1 J1alf below lhc mouth 

of Lho Li Lile South Branch. Thence Lo U10 U ppcr Fal lt:1 no granite wa:; 
seen in siLu, alLhough .·omo gn111iLic dobriB wa1> ob::iot'\'od ou Lhc portage 
road up Lho river. lL is not probable, however, LhaL Lbc grnnilc ap
pears in mttSB on Lhc :;Lream be low Lhc -u ppor J<'al Ii;, but croo;so8 above 
and sweeps rotrnd by the head of Lhc river norLltwar<l Lo Lhc Little 
SouLh-W esL M:irnmicbi. 

The principal rocks of Cambro-Silurian ago, on the Reno us, arc bluish 
grey and purple slates, with softer gritty and slaty q uarLzose rocks in 



l'iORTUERN AND EASTERN NEW BRUNSW ICK . 17 D 

itH upper part., clipping S: :!5° E. < G0°, in whi ch r esp ccL Lb cy r c1>c mbl c 
lbe heel :; Heen oo t ho Dungarvon to lhe south. 

A.B.- :E HE-CAlllBlUA N. 

The gencml <.fo;tribulion ofthiH "Y"tcm ha · I.J eon g ive n in preceding 
r epol't ;;, and Lb e onl y addiLio11al arcai:; which arc now ·Ja ,;Hcd und er thi s 
h r acl a1·e t he rock:; of Cape .&Iacquer em1 a nd. P o t'L lJa uic l River . A s 
deve loped OH Lhc uppe r par t of Lhi ;; HLream, th ey contli8L principally of 
bard rnbbl y foJi:;1mLbic <L 11d mi<.:aceoui:; g nci::;f< ic rock wiLlt quartzosc 
micacco rn>, lal cosc and cLlorilic :;chi ti ls. Th ey arc, ati already s tale<l , 
quite clisLin cL li tholog icall y and sLralig rnphically from the black slate 
(Cam bro-S ilurian) i;cri ei:; of' th e river ; the s trike of th e latter being 
south-wctil, whil e Lhc o l<l 01· serim; Rtrikc nor th-w es t 

As fi rst seen along lhc i:; hor c, about a mile and a half to two milcR 
·wci:;t of Cape Macquc rcau, Lhe;;c Pre-Cambria n rock s are direct ly over- Cape 
j . I b S' I . L t 'I 1 . t, f l l I l l l ' I " I h · Macquereau. a1 c y, 1 ul'lan s ra a. i cy corn;is o · rnrc c ar { t'Cl c rn 1 i e Rpat lC 
schi :; t, inc luding ;.;omc thin banrlt:J of talcoHc schis t. Some of th e rnica
ccou · r,;chis l;.; l1 olcl di,;;;c mi11~LLccl g rni n ;.; of clear <) ual'lz. Abont the end 
of the cape tb e r ock;.; arc hard g rey quartzitcH with 'l'j'SLa llin e fc l
Rpalhi c and tal co-CJl1loritic t1c hiti t;,. Th ey have a sLrikc . 60° W . a nd 
dip <Lt ang le:; of '75° to D0°) :Lncl Lhcy unco11formably unclel'i ic the so fLcr 
bl'own and g rey 1;amly bed;.; ~con along the coasL fal'Lher easL. As a 
scri cH llt ey very c losely r et1c mbl c p ortion;.; of th e r ecognized Pre-Cam
brian rock i:; of i:;outb e rn N cw Brnnswick. 

The evid e nce at prc;.;ent a L om· dii:;p o;.;al, th crcfol'c, shows Lb at a marked 
ditfc rc ncc ex it:JLl:l bcLwccn Lh c two g roups tha,t make up the ·a,rea known 
a ti Lhc Quebec g roup at thi ti poinL. Th e lowest portion, however , at 
and in the v icinity of' Cape Macqucrc:w, may not be older than th e 
bat:Ja l parL of Lhc Cambrian , buL from rc:;cmblancc Lo Pre-Cambrian beds 
in N ew BrnHswick and Lh c lack of' typical Cambrian s uch as i;.; t he re 
r ecognized, iL has been deemed best fo1· tbe present at lca;.;L to scpani te 
lhe older pol'Lion under the h eading Pre-Cambrian, and it bas ther efore 
been provisionally assig ned to that ;.;ystcm. 

i];RUl' TIVE AND IRRCJ1'1'1VE Romcs. 

The gen eral cli stribL1Lion of th m;c r ock H in northcm :r cw Bnrns-
wick and abollt Lh c lowc l' R csti gouch c wa;.; g iven in la;.;t l'cporL. Di8tribu tion 
D . (,] L tl . \' t · 1, L' ·1 tl th 'cl f' b northofBityof ur1ng i c pas HCal:lo u lCLl' c is rt uu 10n a ong 10 nor · s1 c <1 t c Clrnlcurs. 
Ba,y of Chaleurs was more parii cui<irly noted . Jn Lhis :w ca Lhe dolcri Les 
or diabai;cs exte nd in an appal'cnLl y unbroken be lt, from Lh c i1· fir:;L onL-
c rop abouL four mil cl:l below the mouLh of the McLapcdia to the on-
velle near the upper bridg e, where they arc in contact with fossiliferous 

2 
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Silurian Hirata. Th ey form promincnL feaLnrcs in the landscape, various 
peak:; ri 1-<iug from 1,000 Lo 1,700 focL above sea level. At Lh c ouvclle 
they are cuL oil' ily th e river, buL almo;;L immcdiaLcly r eappear on the 
eastern side, thongli in much dimini l' hcd bu lk, and extend a long the 
north i:; idc of thii; ~ lrea m lo a poinL oppor1ite il;; mouth , kecpiJJg ~Lt a 
disla uce or one-fourth to a mile lo the north . Another break occurs 
h ere, but ;.; imiln1· dolcri Lic rock,; <rppcar again after an interval of 
several miles, forming a ridge of about s ix miles in lcug Lh , in whi ch 
lhc peak of Trauadig a;-;h , 01· Carletoll Mou11tain , ii; the most prominent 
point, having an c lcva lion or tio me ] ,700 feet. 

Th e val Icy of Green Brook make:; anot l1er ureak h ere, a f'l er whi ch the 
lr1tppcan hill ;; rise ag :iin i11lo a lofty ridge oJ' about four miles in length, 
a nd r each lo within a ;.;ho1·t d is lancc of the Iri sh i;c tllcmeut road. The 
most easterly spur of lhi;.; rnngc co mm; in 011 the road up Lhe west side 
of the Cai;capcdia and extend,; to the river bank; Lo Lhc eat;Lwanl of 
which, with the exception 0f Black Cape and the lmp dykes of ew 
Carlit>le, these rocks have noL been sccu. 

Th e outline of these Lrappcan hills is gen erall y parallel to the shore. 
f,:~ 11~tt~'l~! The age of the ig ucom; r ock is ve ry clearly defin ed by its strnLi
~!~:~i1~i1~;1;~cks g ntpli ical r claLions to the Dcvouian aud Silurian beds wilh whiuh it is 

in co11tacL. "Wherever found with tlH' JaLtcr, it cut1:1 lh cm or occurs 
ai; i11Lorbecldcd sh eets, whcrcai; Lhc Dcvouian beds whi ch are in 
contact with iL arc, as a rule, noL cuL through 01· broken up 
by iL, although some of the lower members arc highly inclined 
aL detached p oints, buL probably from oLhct· cau:;cs. Minor periods of 
ig neous activity have however occunccl , during Lhc depo1:1iLion of Lhc 
Dcvo11ia11, ati is evidenced by th e occmTcncc of occa1:1ion<tl Lhin shccL1:1 of 
trap along Lhc bedding pl<tncs, as we ll as by that of bcd1:1 of 
Lrap cong lomeraLcs which arc found clo1:1cly associated with Lhc lower 
mcmbcrti of lhc system. The presence <Lil:lo of the Devonian fi sh es of 
Campbolltou, characLcrisLic of Lhc ba::;a l part of Lbi s sys tem in Lhe 
brccciaLcd rock :; of LhaL locali ty, shows that aL Lbi::; Lime thcl'C were 
di sLw·baJ1 cc1:1 ofLhis nature. The upper part of the Dcvouiau, howcvcr
viz., Lhc fish-bearing beds of Scaumcuac Bay-shows no evidence of 
ignco tLS ditiLurb<~ucc; buL Lhc basal beds ofLhis portion freq ucn lly con lain 
p ebbles of Lrnp in Lh cir conglomcraLcs, whil e the beds clip generally at 
low ang les of 10°-20°. AL Poi n La Ja G ardc, nlso, Lhc DcvoniLLn bccli; arc 
seen Lo form a low a11Liclinal over a spur from the Lrappcan hillti, the 
bai;al bcdl:l of which consist of Lmp conglomerates, Lhe pebbles being 
rounded masscl:l of trap ccmcuLed by trappcan maLLcr, and al other 
p oinl1:1 th e1:1c bcdo; conform to the gcucml outline of the va rioui; 1:1purs 
and depressions thaL exist along the north side ofthc lower RcsLigouchc. 

At Black Cape also Lhc trappcan rocks arc seen to have burst through 
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the Silurian beds and hold pioooR of the latter in their mass. The lower ma.ck en.pc. 
beds of Lhe Devonian, on the othel' hand, in addition Lo large massmi of 
foRs iliferous Silurian lim estone, in clude fragments of trap and at"O t hus 
evid ently of late r orig in t ha n the latter. 

At Now Carli sle also the Siluri an shaloR and calcar eous bands are 
cuL by frequent dykes, generally of small size, whi ch spread out and New Cn.rlisle. 
occupy a brgo po1·tion of Lhe town site. Ilere the Devonian beds are 
want ing. 

On the New Brumrwick Ride, the traps of the Bay of Chaleurs were 
still furthel' traced Routh of D::tlhomi io, along the Benjamin, lJoui Ron, 
and Chm·lo Rivo1·R. They were here found Lo have a bl'eadLh of from 
eigh t to Len miles, and to contain in p laces na1Tow wedge-shaped basins 
of Silut"ia n slatoR, 1 imesLones allCl conglomerates. The dat'k brown fel
site conglomernte, dosc ri bod in r eport 1870-80, page 20n, is an appar
ently well stratified rock in places, and though frequently internecLed 
by or intel'Stl'atifi ed with bedR Ol' dykes oftmp, haR been for the present 
classed as of Siluria n age. 

The western limi t of LheRe t rappoan masses towards tlrn Upsalquitch 
bas not yet been definitely determined owing to the impracticable 
character of the coun Lry, and th e conn ection of th e large ar ea on th e 
Charl o and LouiRon Rive1·s with the quite extensive outc rop1:i l:loen on 
the U pRalqui tch a bove t he forks of t hat sL!'eam bas not been t r aced, 
the com1 t ry interven ing being ge nerally low and swampy. 

The somewhat extensive development of Lho trappoan roclrn, as will 
be seen by the map, g reatly red uces the breadth and area of the Area of tkrap

pcan roe s 
Silurian beds, w hich strike ac rosR from the UpRalqu itch to t he Bay ofaboutfthc

1 
upper pa.rt o t 1e Bay 

Chaleu 1·s. This 1·ecluction has been effected in placrni, pl'obably by the of'Clrnleurs. 
folding and crump ling of the various membe1·R of the Silul'ian in their 
vicinity, the evidences of which are visible io the frequent expooures 
along the shore of the bay as well as on the Upsalquitch Ri ve r, whore 
sharp folds occur at short intervals. The general bl'eacl th of t he t rap-
pean mmiAes on the lower Restigouche is froru eigh t to ton rn i les. This 
taken with the b1·eacl Lh of the Charla area, whi ch is about the same, 
and t he areas further south in the vicini ty of Belledune and E lm tree, 
would g ive a total width for these igneous rocks of not less than 
twenty-four miles. 

As m ight be expected, the presence ofRnch a bulk of rocks of thi s 
nature has had a marked influence on the character of the conntry, the ~o~r:mcter of 
surface of wh ich is in gonol'al rough and the soil poor and scanty; :md 
these facts doubtless account fo r t he sparsely sett led condition of thi s 
portion of the p1·ovince. ·whore the surface is underlaid by the cal-
careous and argill aceous Silurian rocks, however, the soil is excell ent 
and the settlements are therefore, as a rule, confined to such aroa;i. 
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SuRPACE UEOLOflY, Son,, &c. 

Th e general superfi cial fcaLul'cs of much of the countl'y to which the 
pI'esent r epol't an<l accompanying map r elaLe haYe all'catly been de-

Soil in Kent Co. scribed in formc1· r epo l'lH. IL is not, thercfol'o, tlcorno<l aJ,·isable or 
nece:;;;a l'y to desc ribe th em hol'C. Jn the a!'ea more pa1·Licnln,rly oxarn
in o<l la;;t yeal', especially in t he county of K e nt ancl on the souLh s ide of 
t he Bay ofChalcn1·R, I'OCk cxposn l'OR are no t 11 u mel'OllH. Jn the fo rme1· area 
t he smfaco is largely cover ed by Handy or clayey deposit;;, aR the under 
ly ing rock happens to be a g rey sn,ncl sLon o 01· r odd iHh shale. At several 
poinls, where t he rock has been laid bare, g h cia l skim a l'o Roe n. Th ese, 
11 ea1· Welclford Rlation, acco l'ding to M1" Dunn of that pl ace, run north 
and sonth . For t h e cha l'acte 1· of the soil Roe p. 4 u. 

In the portion ly ing along the north Rideoftho Bn,y ofChal eu l's, drift 
Marinech1,ysordoposil:; are abundant. At mn,ny poinL.'J hig h banlrn of well Rkatifi ecl 
BayofCha leui·s grnvels, sand R and marin e clayH arc seen, som e ofwhi ch , in the v icinity 

of Maria Capes, hn,ve a height of fifty lo seven Ly focL. F'al'Lh o1· down, 
below the Casoapcdia an<l the Bonaventure Rive r:;, the sho l'es a l'o of te n 
lin ed by marine clays of con:; i<le rabl e thiclrnoHs, holding abundan ce of 
shell :; of Lhe usual typo:-;, already m entioned in fol'mo r ropo rLK. Local 
depmlils of shcl I marl ox i:;L in m a ny of the lakoH lyi ng al the foot of t he 
hill s back of the town;; of ow Cal'li s le and P aRpobiao, (Lh mie are men
tioned in th e Geologica l Su rvey R epo l'L, Logan, 1844,) as well as in bed · of 
akeR on back concesti ion I'Oads in New Ri chmond. Jn the hi ;; h Settle-

Blue Lakes. 

ment, west of the CaRcapcdia, HOVOl'al la kes ocoul', known locally a;; the 
B lu e Lakes, from Lheir p eculi a l' colo l' . Th e blue Lint is suppmwd by Lbc 
settle,·s in that v icinity Lo be due to some p eculi a rity of the watel', 
which, howove l', on e~amin aL i o n , waH fou nd not to be the case, as it is s in 
g ul a l'lyclea1', but Lo the bottom of t he lake:; be ing occupi ed byagroyi;;h 
or bluish-grey marl 0 1· clay. 'l' he soil of mnoh of Lhi;; area is of excel
lent quality . It is umlerlai<l by J.Jower Carbon iferous and Si luri a n rocks. 
The belt of level land is, howeve1., na l'row; th e bol<l esca1·pment of t he 
Si lul'i ao and t rappean hi !hi ri Hi ng at a distance of half a m ilo Lo three 
mile:; fro1n th e shol'e. DonbtleHl:l, much good la nd w ill be found on the 
summit levels, w hi ch a r e said lo be Yer:r oxlonRivo. Jn ou1· exploration 
of t he DuogarYon and Henomi Rivern several ridge:; of fi no la nd were 
cros. eel, ly ing on r ocks of Cam bro-Silurian ago; and it may be genol'-

Fincricli:cs of ally 8tate<l t hat on this syH LCm between the Main South-West and the 
~~ihnr~~s'~~~k NorLh-Wost Mirnmichi Rival's a belt of country with a Roi l admirably 

adapted fo1' seLtlernonl exis ts. Th eRe ridge:; were met w ith between 
t he Bartholomew a nd Dungal'von Bivo1·s in the vicinity of Lhe porLage 
road from DoakLown; alRo boLweon the Dungarvon nnd Ronour;; and be
tween t he two branches of the latter river, about Lho head of Moneghan 
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Brook. Purthol' north Lin o ridgeR wore seen bct.veen the orth-W cRt 
Mil'mnichi and the nol'th bl'an ch of the Sevoglc, as well as between the 
bran ches of the latter stl'oam. Th ose ridges arc gene l'ally covc 1·ed 
with a good g rowth of rock maple, yellow· bi1·ch, beech and othc l' hard IlarJ wood 

woodR, ofLo n of bl'gc s ize. Th e so il is fr equently a ri ch black loam , forests. 

apparently of conRi<l el'abl c depth and admirably Rnited fol' CL1lLi vation. 
li'arther inland, about the h eadi; of t hese sLrcams, the country becomes 
r ough er , and the Roil diminisheR in depth and ri chn eAA. At pl'escnt, 
l1oweve l', the gen erally inaccessible condition of thir; arna r ondol'R i t 
)lt·actically uReless, but upon the constl'ucti on of road r; along tbe vall eys 
ofLhc various 8tr cam r; ar eas will be opened up which w ill doubtl e!:ls be 
of great value for ReLtlement. 

EcoNOilHC MTNERALS. 

Coal.-Altbough indications of coal are found at various points, and 
mining iL ha" been aLtemptccl at diffe l'ent times, Lhe work so far has 
n ot been attended with much success. Du l'ing the pasL season exam- ~~~~~i~iferous 
inationfl wore made OVC L' a la l'gc part of the Carbonife 1·ous basin in the B~-~~;1~],_New 
hope of findin g Reams of pay ing size, but so foe withouL having ou1· 
hopes r eali zed; and iL i · Lo be fear ed that in th e emii el'n as in the cen-
tral and western pol'lions of' LhoCal'bonifel'ous basin, thicker and. work-
able beds of coal do not ex ist. It is pl'obablo Lhat the g l'eaL bu lk of Lhe ;t~~~ea&1,~ t~1i ll 
middlo Cal'boni ferou;.i Rod imenLs of the pl'ovince a l'e confined to its 
lower po1·tion , or a l'e of .Mill;;lone GriL ago, which, while it sometimes 
produces workable scam;;, as a rul e does noL y ield coal in quanLiLy rmffi-
cient Lo be of great economic value. Tb e Ca1·boniforouR basin of New 
Brunswick h as now been p1·etLy thomughly examined, and bol'ings at 
differenL points have been made Lo detel'mine the existence of lower 
and Lhickel' seams, b ut witbout success. 

Among th e outcrops to w hi ch reference has been mad e, the most ex-
. · tl t t" f Ll · · l r Coal seams in tons1ve 111 10 eal:! orn po" 10 11 o io JWOV lllCO occur m "-ent county. Kent County. 

The thicke!:lt, h oweve l', do not exceed eigh Lee n inches, which, consider-
ing the poor quality, is noL of Fmfficient s ize to be worked profitably. 
This locali ty ii:! on the Coal Bmncb, a Lributary of th e Richibuoto R.iver, 
above Foord's mill , and abouL six miles from th e Coal Branch station, 
on the Tntercolonial railway. OLbor outcrops which may be of t he 
tiamo seam ar c seen at different poinLs, the principal of which ar e de
scribed-sec page 5 D. 

Argentiferous Galena.-The deposit mentioned on p. 45n, repol't of 
1879-80, as OCCUl'l'ing on the Nigadoo Rivet-, has since been opened to am~'1~~~nd 
considerable depth, but hal:! not as yoL fol filled the exp ectaLions of t he Rivers. 

proprietors of t h e mine. An analysis of the ore has been mad e in the 



Argentiferous 
gn.lena. 

Analysis of 
ilvcrore. 
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laboratory of the Su1·vey from samplcR that fairly r epresented its qual
ity, wiLh a r csuH of ralhei· mol'C Lhan five ounce;; of s il vc1: to the Lon. 
Thi s pcrcenLagc may vary slighLly either way. AnoLber locali ty 
sin ce opened np ii'! on the Elm Tree Hiver, about fom· miles 
from the mouLh. Th e counll'y rock at iher;c localities is a bard 
metamorphic slaLe. Th e vein aL the latter place is much bcLLel' 
defined than on the Nigadoo, and has a widLh of from six to seven 
feet, ofLen breciaLed and porphyriLic, carr y ing gal011a, blende, iron 
pyrites and Rulphul'et of coppe l', associated wiLh qu ar tz and calcite. 
The rocks al'c a good dc:1l broken up, and Lhe mcLamorphism may 
be largely due to the local inLrusio11R of trap rocks, which form such 
extensive riuges in this al'Ca. SufficicnL work liaR noL yet been done 
to deiermi11c the actual value of the mine, a shaft having been but 
lately sLarLcd . 

As the. ti'ikc of the roclrn at Lhe Nigadoo mine woul l run di1·ectly to 
the Elm Tree, iL is posRible that the two may be portions of one vein 
mnch b1·okcn up, the chal'acte l' of the country rock being simil ar as 
well as the qnality of Lhe Ol'C. These deposits occur in l'Ocks very near 
the ba c of the Silnl'ian syRtcm, j)ORR ibly tl'arn;ition rocks between 
t he lattel' and the Cambro-Silurim1. The localiLy on the Elm Tl'ee 
Rivel' is Lo be developed at ihc fi1·sLopporLunity, and, it is to be hoped, 
with satisfactory r esult;;, aR i t iR pl'obablc the opening of other similar 
mines i11 tbiR area will depend largely npon t he success met with in 
this case. An analyi'iiS of Lhe ore from the BJlm Tree mine, made in the 
laboratol'y of the Su1·vey, gave a littl e ove1· seven ounce::; of silver to 
the ton. 

Gold.-Nothing furt her has been diHcovel'ed nndc l' this heading, with 
the excepLion that on one of the brancheR of Lhe :.M:iramichi a small 
piece of gold-Learing quartz is said to have been found fixed in the end 
of a saw log which had come down t he Rtr eam, in which case it might 
have been knocked off some one of the many quartz vein that intci·-

Gold quarlr. sect the slates and schi l'lts of the upper portion" of these sLr eams. 'fh e 
'*~sit~£\~~-ulh-1ocalit,y is not definitely known, buL it goc~ to eHLab li sh the p1·obable 
rnichi. occu1Tence of gold in small quantiLies in thi s porLion of t he province. 

Black Co.pe. 

PerRistent and long-conLinued search bas, however, up to the pl'csent 
failed to find gold-bearing qtrnrtz veins, in so far aR we have been able 
to ascertain. 

Apatite.-Apatite in quantity sufficient to be pl'ofitably worked was 
reported to occur in Lbc t rap rocks of Black Cape, New Richmond. 
The locality was visi1ed and s1)ecime111:i obtained, of whi ch an assay 
was made by Mr. Hoffmann. The result, however, was ve ry unsatisfac-
tory, Lhe amount of t ribasic phosphate of lime being only about the 
half of one per cent. 
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Copper Ore.-Towards the close of the season a few dayti were spent 
in the examination of the Ol'e deposits of Westmorland and Albel't 
counties. Of Lheso the former is e::<pecially intol'm;ting, in view of its 
occnl'rence in CarboniferOLLti i;edimOL1 Lt:i. The locality is about two miles 
north of Dorc lrnt:ilo l', and the ore is found iu Lho bwml pol'tion of the 
Nill i:;Lone Gl'it, or very near iLs conlact with tlto reel marl,; of the Lower D h 

ore ester 
Carbonifernuti. The ore ii:; found both ati carbonate, freq uontly cc- copper mine. 

menting the pebbloti aucl filling the pai;Le of Lho grey qual'tzoi;o con
glomerate, which form1; tb e base of the Milli;tone Grit, and also as grey 
copper ore or g lance, which OCCUL'S apparently in pockeLs in the over-
lying or g rit ty beds. As might be expected, Lhc carbonate appears to 
be most plentiful in the vicin ity of plant remains, the organic matter 
of which has undoubleclly precipitated the coppo l' from solntiou. In 
t he various openiugs which have been made for neal'l y two miles along 
the face of the escarpment that rnns north from Dol'choster Corners, 
the ore is seen in lenticL1lar masses varying in thickness from a few 
inches to seve1·al feet, and should iL pL'ove to be continuous on the dip to 
any extent, would be of g l'cat value, as the quality of the ore is good 
and the mine very oat:iy to work, both from the natnro of the rock and 
t he facilities for draim1ge. The l'Ocks, sandtiLoncs and co11g lomoratcs 
clip uniformly S. 5° 10° E. < 35. Active operation::; were commenced 
at this locality in tbe fall of 1881, bnt arc now 1:mspended. pending new 
anangemcnts by tbc company. The occtuToucc of copper ore in t his 
formaLion is quite eommon, but the quantity is generally too limited 
to be profiLably worked. 

The on ly other deposit of copper ore known i11 this area is that seen 
on the Beech Hill l'O::td, abouL a mil e and a half east of Mcmramcook ~femramcook 
C I tl . . , l . '] l fl l b copper and orn er , w icrc lC ore 18 a::;soctacoc w101 purp c .. LLOr spar anc aryta; barytamine. 

the whole fo1·ming ~L vciu of Lwo to ::; ix feet wide, and extending fo r 
several hundred foot. The quantity of ore ii:! very limited, and the 
baryta is too imptU"c to be of any gr O[Lt economic value. Operations 
carried 011 formerly at thiti locality have long since been ab::mdoncd. 

1\._ second clcpot>it of copper ore was examined in Albert county. It 
occurs on a small branch of the U ppcr S~Llmon River, abot1t two miles 
wcsL of the road lead ing from Hillside P. 0. to the N cw Ireland road, :0~1~!~ ~~~~Y 
and auout eight miles south of Elgin Comer. The location is known 
loca lly as the Goodfellow l\Iiuc, and consists of a vein which is tolerably 
well defined, carrying copper sulphul'Ct with a litLle peacock ore and 
carbonate, with iron pyriLcs in a quartz and calcite ganguc, mostly the 
latter , and siLuaLcd iu the talco folspathic and chloritic schist of Pre-
Cambrian age. The breadth of the load is from fifteen to twenty-five 
feet, and it has a direction nearly cast and west. The quantity of 
sulphuret of copper in some portions is considerable, but sufficient work 
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has not yet been done Lo dcLennino iLs t rne va lue. Anotl::e r deposit, 
;;imilar in elrnracLe r, i 11 roek of Lhe ;;ame kind O("CllL'B on the head waLers 
of t he Coverdale, abo uL firn mil rn.; uorLh-easLerly, buL Lh is a lso has not 
been suftieien ll y ope11ed to ascerLain iLi:; valtrn. 
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.ALFRED R. C. SELWYN, EsQ., LL.D., F.R.S., &c., 
Dfrector of the Geological and Natural History Survey. 

Sm, 

The accompanying report on the Geology of the Gaspe peninsula, 
in continuation of the work of the past season, is herewith sub
mitted. The examinations were for the most part confined to the 
vicinity of the coast, but i;everal excmsions inland were also made, 
principally on the Rivers flowing into GaRpe Bay. My assistants during 
the past season were Messrs . .A. P. Low, T. D. Peers and H.P. Brumell, 
the two former of whom had been with me during the previous year. 
In addition to the geological investigations, a large amount of topo
graphical 'vo1·k was done, including a chained 1rnrvoy of the post road 
from Little Pabos to Ga~pe Basin and thence along the south shore of 
tbo River St. Lawrence to Gnwd MetiB, whence connection8 were made 
with the Intorc:olonial railway at Little Motis and Sayabec stations. 
Tho back concession road8 and 0lhel'f; connecting with the shore, as 
also tho entire coast-lino wore measured by pacing and the various rook 
exposures carefully examined. 

Olli' thanks are especially duo to Mr. Joseph Eden, Harbor l\Iastcr of 
Ga. pc, to Messrs. J. and E . Collas, and to H. Boutbillier, Esq., for 
various favors. 

Many new facts were obtained in regard to the distribution of the 
several formations, more especially affecting the Lower Carboniferous 
and Devonian, and the rclaLions of the various members of the so-called 
Quebec group, to which particular attention was directed, have been, 
we trust, more clearly defined. 

I have the honor to be, 
Sil', 

Your obedient servant, 

Ottawa, ~fay, 1883. 

R. W. ELLS. 
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H. W. ELLS, M.A. 

The Geologicnl HystcmH and formation;< described rn this report 
arc:-

G.-CARBONIFEROUH. 1. J;OWER. (Bonaventure.) 

F.-DEVONIAN. (Gaspc sandstone series.) 

E.-SIL URIAN. 

D.-CAllfBRO-SU,URIAN. } 

C.-CA~IBRIAN . 

.foNEous Rocrcs. 

(Gaspc limestone series.) 

(Quebec gl'onp.) 

G.-CAllBONIFEllOUS. 

1.-Lower Carboniferous.-In the report for last yc:w ii was stated D!stribulion of 

that the roclrn of the Quebec gl'oup (Cambrian and Cambro-Siluri:in) c'.,;.1,0~~?Fcrous 
were concealed at a diRtancc of a mile and a half cast of Grand r ock;;. 

Pabos bar and just west 0f the Grand Pabos, P. Q. At thi:; place 
the Lowel' Carboniferon" hcd H, which have been wanting for :ibouL 
seventeen miles, arc again developed in considerabl e force, and 
consist of nearly hoi·izonL:il, soft, red s:indstoncH and conglomerate:; 
of the usual type. These extend oa;;Lwarcl, and at the Little Paboi:; 
River have a bt'eadth of ~•bout two mi les and a half, resting upon 
fo;:;silifcrouR Silurian slates and limeRtones. Thence they cross the 
rivet· and form t\ continuous area along lhc Hhore to near· the Gra~d 
River, where on the road np the west side, at a distance of thrcc-
fourths of a mile from the mouth, they arc again seen to overlap 
the slates. The Silurian strata then occupy both banks and form cliff." 

DDl 
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of considerable height. BoLweon the Grand River a11cl Broche :Li\fanon 
Brook, another Cal'boniforous area of 8mal1 oxtonL i8 found, the Silurian 
strata coming ouLto Lho shmo again at the latlor stream; buLfrorn Brocho 
a Manon easLward the.rocks under comiiclcration extend nnintol'l'uptoclly 
to White Head at the west t:i ido of Porco Hal'bor. The northern bouncl
al'y cannot be traced continuously, but at various places on the back 
concession road, the jnndion with the Silurinn, and farther cast with 
the Devonian on the Branpits J3rook and at other poinL8 between that 
b1·ook and Porco village, can be easily perceived, a.ncl clearly indicate:::; 
that inland the Lower Carboniferous bas a very limited development. 

]Jnco~for1~nbto At several points along this part of the coast it is seen to rest uncon-
Junction with . . . . 
Silurin.n and formably upon the Stlunan or Devoman strata, wluch occupy the beach 
Dcvoman. . 

and form the lower part of the chffs. Notable examples of t his occur 
in the vicinity of Brocho a, 'Manon and at White Iloacl, at which latter 
place slates and limestones come out to the shore and 'Occupy the entire 
headland for several huncll'ecl yards. Rast of this point another small 
patch of these rocks rests u1)on Devonian strata and oxtonds back from 
the shore for about half a mile, but a larger and much more important 
area is that of t he Porco Moun Lain, whore the reel ~andsiono and con
glomerates doRcribocl by Si1· W. E. Logan (Report, 1844) al'O soon to 
constituLe the uppet· part of that elevation and to re8t upon another sot 
of conglomerates somewhat similar in character, but unconformable in 
position, and presumably belonging to a lower horizon. 

:Mai J3u.y "nd The only other cle1)01:>it of i.his ago, observed by us on the mainland, 
Grand Briant 11 B Brook. is found on the north side of i1fal ay, extending for a disi:mco of a 

Changes in lhc 
distribution as 
described 1866. 

mile and a half up Lho Mal Bay River, where, as at Porco, they arc 
seen to rest unconformably upon Devonian bods. The same relative 
position is seen to the cast, at Grand Briant Brook, where the lower 
beds terminate. They oxi.ond about one mile and a quarter inland, 
whore they rest upon reddish bods, presumably of the Gaspe sandstone 
series. 

'l'he surface of Bonaventure Island, three mile'l south east of Perce, is 
also occupied by Lower Carboniferous rocks, and the name given to the 
formation by Sir W. Logan, was derived from it. In the cliffs at the 
northeast encl of the island, conglomerates are seen like those which 
form the base of Perce Mountain. They are undoubtedly connected 
with these beneath the intervening water, and they hold a similar 
unconformable relation to the beds which rest on them. 

It will be seen from the foregoing and by reference to the Geological 
Map (1866), that importan t changes have been made in the described 
clifitribution of the J1owor Cal'boniferous of this area. Those changes 
have been baRe<l ou lithological and HLraligraphical evidence, which 
shows that much of the conglomerate formerly styled Bonaventure, 
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underlies unconformably the typical Bonaveni,uro bods, while in its 
composit,ion it exactly resembles the Devonian conglomerate of the 
upper part of the Bay of Chalout'll, which was also fol'morly regarded 
a:; of this ago, but, which iK now, from the clit;covel'y of disLinctive 
Devonian fossils in intel'strat,ifiod bed:;, plainly l'Ccognized m; belonging 
to a lowol' horizon. 

The characteristic;; of the rocks of the Bonaventul'e formation have 
been fully described in former reportK, and the changes referred to in 
t,110 clif;tribution will be shown on the maps now being prepared. 

F.-DE VO NIAN. 

In former roporL>'< of the Goologimd SnL"vey, on the Ga:;pc peninsula The Ga~pc 
scne~ as 

( 1844-1557 and 1863) the rock,; which we now 1)rO])OSe to discus::; clc"cribecl in 
' · former rcport8. 

under the head of Devonian , were described a::; the Gaspc 8eries, and 
divided into two gL"oup:;, the Gaspc sambtonos and the Gaspc lime-
8Lonos; the former of which were cornii<lerod to be of Devonian age, 
while the latter were assigned to the hol'iwn of the Lower Hclderberg. 
It i::; evident, however, that a pol'Lion of the latLel' can, on pal:oeontologi-
cal gl'onnds, be now included in the Devonian alllo (see Vol. II., Part 
I., Pal. Fo::;sils), while, in the uppol' part of the sy:;lem, we pt'opo::>o to 
include a considerable thickness of conglomet"ato8, which in former 
years wore regarded as a part of the Bonaventme or Lower Carboni-
fororn; fol'mation. The reasonll fol' this change al'e founded, a,; already 
sLa,tod, on both lithological and stratigraphical evidence. 

The most eastet'ly exposures of Devonian rocks desct·ibod in my last 
report (1881), are in the vicinity of Black Cape, New Richmond. 
Below this point, if they exist at all along the north side of the Bay of 
Cbalems, they are concealed from view by the nearly horizontal bods 
of the Lower CarboniferouR. A small outcrop of sandstone and con
glomerate8 of Devonian aspect wall, however, noted by Mr. Lord, on 
the Bonaventure River, as occurring between the Lower Carboniforon::; 
and Silurian rocks, which would tend to shew that, for a pat't of the 
distance at least, Devonian Hodiments bad been clepo<.;ited in this 
diroc tion. 

As we approach Perce, we find on the back concession road, in rear Upper beds of 

Of Ca1)0 Cove in the beds of sevo1"1l of the brook::; which have cuL tho D~vonian c: , 1 
c:; rear of Ca.po 

channels of com;idorable depth, ledges of hard grey and brown quartz- Cove. 

ose sandstone in a nearly horizontal poi:;ition, which doubtless belong 
to the upper porLion of thi8 sysLom, and it ill very pl'obable that in the 
roar of Perce and about the hoadH of the stream;; which fiow into :M:al 
Bay, those rock:; have :1 con;;idon1blo clovelopmont, the nowot· measure,; 
being confined to a narrow skip of from one to two miles in width 
along the shore. 
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different in 
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In the lrio;hLowu i;ottlomont, about two miloi; and a half west of the 
junction of the back concession road with the post road, near the village 
of Poree, the Devonian rocks are seen to approach nearer the coa1:>l. 
liigh bills of conglomerate, with beds of hal'd g rey and brown sand
stone, are observed in close contact with the soft red bods of the Cat·
boniferous, while the numerous springi; which are soon to issue from 
the side of the hill for a distance of over a mile along' the road, indicate 
the lino of junction between t he two formations. The marked differ
ence also in the aspect of the t wo sets of bods, serves easily to define 
them. The older conglomerates arc the same as those which form the 
basal portion of Poree Mountain, and those about the upper part of the 
Barachois of Mal Bay, and which underlie the Bonaventure, clovolopocl 
about the mouth of that River and along the coast to Grand Briant 
Brook, and have been already briefly alluded to in our remarks on the 
Lower Carboniferous. 

On the road from Perce to Mal Bay, which pa:;sos over the western 
spur of the mountain, the rocks of this system are i'lCon in considerable 
variety. The conglomerates just described, which we have now 
assigned to its upper portion, arc continuously exposed to the l)Oint 
where the road suddenly tm·ns clown the northern flank, and the lino 
of contact 01· overlap of the Bonavontm·e, is soon about two hundred 
yards to the right, in a depression down which flows a small brook to 
Perce Harbor. At the higbo::;t pal't of the road, large lodges containing 
abundance of limestone pebbles, which bold fossils of Silurian ago, clip 
N. 550, E. < 30°. Descending the mountain to the north, outcrops of 
grey fossiliferous limestone and ;;halo are noted, which are probably 
the continuation under the mounLain of the beds soon at Mount Joli, 
presently to be described. Further north, towards ]\fol Bay, the road 
i;; ;;trowod for some distance with blocks of grey Devonian sandstone, 
and grey and black sanely shale;;, which belong to the first bods 
seen on the shore section south of l\fal Bay beach, and which uncon
formably overlie the calcareous slates, limestones and sandstones of 
Perce rock and the Blowbole cliffs. The last exposures seen on the 
road to the south of the beach, arc fine reddish brown conglomerates, 
which dip N. 20°. E. < 80°. 

Three series of It would appear, therefore, that in this limited area we have three sets 
a~~t':itin of Devonian strata exposed : the upper, consisting principally of con

glomerates, with interstratified beds of sandstone; the middle, of sand
stones and shales, with some conglomerate bods; and a lower, largely 
calcareous, and containing considerable beds of limestone. The rela
tions of these we will now consider. 

Crossing the Barachois of Mai Hay, we find a conRiclerable area of 
conglomerates, developed along its north side and extending eastward 
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to Point SL. Peter, a portion of which have aleeatly been tlcscribed 
under the head of Lowee Carbonifet'ous. The lower bcd8 first come 
into view on the road up the north side of the Mal Bay Rivel', about 
one mile and a half west of the feny, and consist of hard brownish
gl'ey and grey conglomerates and Randstoncs, the former containing 
abundance of pcbblcR of limestone, jasper, white and yellow quartz and 
felspa1" They arc un,donbtedly the equivalcntR of thoRe which fonn 
the lower part or the PCL'C6 Mountain, towat'clS which they dip in a 
tlirection S. 35°-75°. E. < 5°-10°. Tl~csc in tum overlie the santl-
8toncs and shalcs of the C: aspe series pl'Opcr, which are developed on 
Mal Bay River for 8Cvcra1 milc8, and form a basin of comiiderable 
extent, bountlc<l on the 8outh by the Perce anticlinal. Eastward, 
towartls Point St. Peter, those rocb arc finit met in a small cove, just 
beyontl where the road stl' ikcs acroS8 the pcnin:mla to Ansc a. Brillant, 
whence they continue Lo the end of the Point, and occupy its entire 
extremity as far west as Point Jaunc on the north shore. Tbc~e beds 
are tlcscribcd in the Report of 1814, under the head of Limestone . 
C 1 1 .1 I , .1 l · . . . 'h d' Est1urnted ong omcrace, anu a (coat cc section t8 g t\Cn m c e appcn ix to that thickne•~in the 

' 80 89 . h' ] 'h tl . I ] 'b't l l I re1>0rt of 1844. reporc, pp. - "• m w 1c 1 " c 11c ~ness, aR ex 11 1 cc a ong tie coast, 
is Rtatcd at 2766 feet. 

It will be seen by reference to this Rcction, that a marked similarity 
exists to many of the beds which consti tntc the upper portion of the 
Gaspe sMdstonc scrim;, though the hitter laclrn the heavy beds of 
conglomceate, which fot'm an important fcat1n·c of tho. se ries und er 
consideration. 

The dip of the 8trata, on the north ;;idc of Point St. Poter, is constant 
in direction, being S. 85°. E. < 10°-20°. ; and at its extremity they 
pasR under a small h.iland lying half a mile di;;tanL, and which probably 
markH the contact with the Bonavcntul'c formation. If we ;;uppmie the 
Apace between the mainlantl antl thiH island to be occupied by the con
glomerates under discussion, we may add a farther thickness of 250 to 
300 feet to that already g iven foe the shore section. This would give Thickness of 

fol' the uppce member of the Devonian, an entire thicknci:!S of about ~~~11':g~•,;r0r the 
3,000 feet. Several faults, howevC I', of greater or less extent, render Devoni:rn. 

accurate measurements very difficult. 
The middle portion ofLhc Dcvonian,known here as the Gaspe sandstone 

Aeries, has a much g reater development, and comprises the bulk of the 
sediment:; which belong to this system. It is distinct in lithological 
characters from the serie;; just described, in having a great preponder
ance of grny sandstones and shalcs, as well as an abundance of con lained 
foRsil plants. The descriptions of the various members of the cries 
are given in the Geology or Canada, 1863 (pp. 394-96), and claborntc 
i:;ectionH, with detailed mc::umrcment;;, arc contained in the ReportofP1·0· 
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grc:;s for 1844. From the:;c, thcit· entire thiclrnet>s i:; estimated at 7,036 
feet. They occupy the whole area of Ga:;pe Bay, from the contaeL 
with the limc:;to ne series, on Lhe north :;idc, at LiLtlc Gaspe, Lo the 
overlap of the upper conglo merate:; at Point Jaunc, on the sot1th :;horc, 
about two miles and a half west of Point St. Peter. Ilet·c the two 
Aeries are brought into contacL by a fault, the extent of which 
cannot be accurately c,;timalcd, but judging from the character of the 
beds on either :;ide, iL cannot be very grcitL 

The moKt :;outhel'ly cxpo:mres of the Ga:;pc :mudi"\tones al'e l:leen on 
the coast between Perce and llfal Bay. ALot1t half way bctwccu th c~e 
two pointi:;, gl'cy and brown Hancbtonc:-;, fine conglomerates and ROfl 

red and grey :;hales, the coanicr bcLl:s C'onlaining abundance .of plant 
Hte1mi, often of lal'ge :;ize, with the bark turned to coal, arc 1Sccn in 
unconformable contact with grey calcm·cou:-; ,,;hales and limc:-;Lonm; of a 
lower :;cric:;, on the one hand, and with the hard, dark red conglomc
ratcil jut>t de::JCl'ibcd, on the othcl'. 'rhcse arc undoubtedly the equiva
lents of the upper part of Lhi:-; :-;c1·iell, a::; f<CCn on the south 1Side of Gas pc 
Bay, and have a qu ite regular dip of' N. 20°-:~0° . E. < 60,-70,. An 
anticlinal strncLtu·c is evident along thiti parL of the coast, by which 
the lower or Gaspc lim e,,;lone :seric,; is broughL to the sul'facc, :;ince 011 

the post-road, a short dii:!tancc inland, grey shale:; and limetitone,; are 
SCC ll to dip S. 25° vV.< 40°. The cxpmmrc:; or the ::;andstonc:; and 
a:-;::;ocialcd beds terminate on the "bore ju,.;t before reaching the :i\Ial 
Bay River, about three mile,; from il:-; mouth; the iutervcning area 
being occupied by the alluvial i:;land and the water:; of the Barachoiti. 

The rocks of the :;eric,; have a com;idcrablc development on the 
t:1cvcral rivct·s that :flow into Gaspc Bay, where they lie in shallow 
ba;;ins, bounded by the anliclinal::;, which bring into view the strata of 

~~?u~· i~~~i;~en- the lower or Gaspe limc::;ionc ,.;cric;.;. These ba:sim; are at least four 
ing u.nticlinnls. in number, the dividing anticlinab being known ail the Ilildemand, the 

Tar Point, the Point St. Poler, and Lhc Perce, the most southerly 

Fossil plonts. 

yet recognized. On the ,,;outh Hide they rebt upon rocks of the 
Silurian :;ystcm. The whole formation may thernforc be said to occupy 
a geosynclinal ba13in the western limiL of which has not yet been traced, 
but which will probably be found to be continuous with the ba;.;in recog
nized on the Cascapedia River and thence extending lo the Mctapedia . 
.Flll'thcr explorations about the head watCl'i:l of the York and Bonaven-
tul'e Rivcrti will be ncccst:1ary to determine thi.' point. 

As already stated, this t:1eric::; is cli:;_tinguished from the lower by the 
abundance of plant remains, among which, from various places around 
Gaspc Bay, the foll owing have been determined by Dr. J . W. Dawson:

Prototaxites Logani . 
.£epidodendron Gaspeanum. 
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Lepidophloios antiquus. 
L eptophleum rhombicum. 
P silophyton princeps. 

" robustius. 
" elegans. 
" glabrum. 

lYematoxylon crassum. 
" tenue. 

Stigmaria areolata. 
" minutissima. 

Didymophyllum reniforme. 
Calamites inornatus. 
Annularia la.r:a. 
Arthrostigma gracile. 
Cyclostigma densif olium. 
Cordaites angustifolia. 

7 D]) 

Such foll descri1)tions of this fol'mation have al l'eady been iriven in the D . t' . ........ cscrip ions m 
Geology of Canada, 1863, pp. 39-.l: to 404, and pp. 880-86, as well as 8;,~,~~';.~'1~li.-J.0f 
in other earlier rcporLs, that fol'thel' descriptions here arc considered 
unneceKsary. 

The lower division of the Gaspe rocks in the reports previous to 
0 

, 
1
. 

dlSpe nnc-
1872 was styled the G-aspe limestone series and assigned to the horizon stone se ries. 

of the Lower Ileldcrbe1·g 01· upper· pal't of the Silurian system. In Vol. 
JI., Part I., Palmozoic .Fossils, however, publit>hcd in that year, the sLrata 
which composed the series were d ivided into eight parts, the entire 
thickness being estimated at 2,010 feeL, of which the two lowee mem-
bers, rcprescnLing a thiclmes. of 160 fccL, were stated to be probably 
Si lnl'i an, while the two upper members, aggregating 800 feet, were 
Devonian about the horizon of the 0L"islrnny. The remainder", or 1,050 
feet, wel'c considered to constituLe il'ansition beds. Dul'ing the past 
season, however, a considerable collecLion of fossi ls was made on the 
uppcl' part of the Griffin Cove River, at the peaks of the Ruisseau de 
]a g1·and Can·icre and for a 8horL distance below. The sL1·ak't here arc 
very near the contact with the rockt; of Lhc Quebec group, and the 
fossils are from the lower division of the limestone series. Among 
them Mr. Anti, of the Palmontological department of the Su~·vey, has 
recognized:-

Zaphrentis cingulosa. 
Strophomena punctulif era. 

" inequirculiata. 
" perplana. 

Orthis aurelia (?). 
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Atrypri reticularis. 
Athyris (llferista) arcuata. 
Lingula Lucretia. 
Spirif era cycloptera. 
Pleronitella (allied to P. venusta). 
Ortlwceras. Sp. undet. 
Illoenus (pygidiwn). 
Dalmanites Anchiops. 

Expo't1rc nenr The first oxpo1mroR of the rockK of this series arc found in ibo ·dcinity 
Pere~ . of PoL"cc. They pL"obably constitute Whiio Head, to the west of Poree 

llarbo1•, who1·0 they unconformably umlorlio both the .Lower Carboni
ferouH and the Uppc1· Dc,·onian conglomeratoH, though the i)auciiy of 
Ol'ganic remainR loaves the oxacL ago of' Lho Rtrata at thiR point Komo
what unceL"1.ain. But at Mount Joli and along iho Rhore north, for Romo 
di st:inco, they arc well soon in the high cliff;; that form the .M:uraillos 
and Barry Capo. They alHo form the dolachod mass known as Poree 
Rocle lnhmd they wore recognized on the pmit road to l\fal Bay, ili'Lor 

Antiolinnl nxi~. dmwond ing the Mountain. In placol:l along ihi :; pari of the coast thoRo 
strata are brought into view through th e woa1-ing away by the action 
of the Hoa., of the overlying sandstone t1crio.· juKt descl'ibod. The rockF< 
tlnrn exposed con:;ist of grey talcaroous shalos, l:l iatos and sandsionoK, 
with bands of hard qnal'tzoso rock and r eddish and grey limestone!:!, the 
latter often veined with calcite. Though much disturbed in place~ , 

t lrnl:lO strata have generally nou,rly vertical position:;. They dip on 
the seaward l:lide N. 20° E.< 60°-90n , <tml along the rou,d S. 25° W. < 40°, 
:>bowing clearly th,;i prol:lence of an a11ticlinal by which thmie lower 
Rtrata are brought into view. Thi,; anticline is also well marked at 
Rovoral points along the coast, a::; well as at Mount Joli, where its cxton
Rion canies it seaward to Poree Rock, separated from the mainland 
by several hundred yards. This rock received its name from the fact 
of it::; being pierced or perforated by two hole:;, doubtless worn in the 
strata by the restle:ss 1;mge which come,,; in with tonific force at this 
place during an easterly gale. The arch of the outer wall fell in 1847. 

Pere(> Rockn.nd The Rock consi:;ts principally of Jrn,rd browni::lh-rod limos lone with 
the l3low·holc. Romo ;;halo1; and fine conglomcrato8 in a nearly vertical position, and 

resembling in character th e bed::; Hee n along the coast towardR the 
groat Blow-hole. They abound in foHsill:l, brachiopod1;, tribolitoR, &c., 
in a collection of whi<.;h the following l:lpecics have been recog
nized:-

Strophomena Blainvillei. 
" Tullia. 

Zaphrentis cingulosa. 
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Zaphrentis corticata. 
Chonetes Canadensis. 

" Dawsoni. 
" Antiopa. 

Orthis rnusculosa. 
Spirifera cyctoptera. 

" Gaspensis. 
Ptatyostorna ventricosum. 
Platyceras tortuosurn. 
Anndontopsis ventricosa. 
Leptocoelia jiabellites. 
Ortlwceras, Rp. undct. 
Dalrnanites Anchiops. 

ThcRc specimenR were collc ted moRtly from the Split (Pcrc6) Rock Fossils from 
· · Split Rock. 

aml from t he Rhorc adjacent, but from the coaRt two milcR north or 
near a high cliff known as the J31owholc a few fo1-1Ri IR were n,hio 
obtained, among which were l'ecognizcd :-

Spirifera arenosa. 
" cycloptera. 

B'rom a comparison of the fol'ms found at Pcl'c6, with those deRcribcd 
from the Grilli n Cove Rivel' the parallel ism of the beds n,t the two locali
ticR is manifest. It will also be observed that moRt of the specie. arc 
typical Devonian, and belong to the lower portion Ol' probably the 
basal members of the Oriskany formation. 

On the coal:lt between .Bfal Bay and the north 1-1idc of Gasp6 Bay no 
8traLa al'e seen 8imilar to those under consideration, but on the several 
8trcamR flowing into this portion of the gnlf they have been recog
nized, being brought up by the various anticlinals already mentioned. 
Theil" greatest development, however, is on the north side of G-asp6 
B h l ,. l b l l h dl l f C G , d SI . Co.pc Gn sp(> a.n cl ay, w ere hey 1orm tie o t ea ano; o ape aspe an HP Ship H ead. 

Ucad, which tower GOO to 700 feet perpendicular above the tide, fot"m-
ing the extremity of the cove finger-like projection which extends 
cast from Cape Rosier Bay. They at'e seen in contact with the upper 
~mndstone Rcrics at Little Ga1;p6 as well as in the Dartmouth River to 
the head, where there a1)pcarn 1.o be a gradual paR~agc of the bed;:; of the 
latter into the lower pol'tion. Further west they have been recognized 
in the )J agdalcn River south of Lhe great bend at the Terrace Mountain;;. 
Their surface breadLh in the road leading across to Griffin Cove is one 
mile and a half. By the extension of the Tar Point anticlinal west-
ward these rockti can be traced to the i;outhem slope of the Shiek-
><hock range, where their dcvelopmenL needs to be farther fltudied. 

The foul" anticlinals mentioned as cxiRting in the Gaspe Devonian 
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J):xtcnt ?r·.thc basin wore traced for a groat portion of their extension from the coast 
four 1tnt1cltnals. 

to the upper waters of the Dartmouth and Dougl::tstown Rivers by Dr. 
Boll, and tbeit· positions arc described in the Geology of Canada, 1863 
(p.p. 406-410 and 88-86). No new facts were obtained on the subject 
except that the fourth or Perce anticlinal was more exactly defined, so 
there appears very little doubt it is the same as that observed to con
tinue along the valley of the Douglastown River. There is also evi
dently a break in the continuity of the Tar Point anticlinal when it 
crosses the Douglastown River. Since all the strata in that stream 
from the crossing of the Point St. Peter anticlinal at the bend, thir
teen miles from the mouth, to the head of the Baracbois, dip uniformly 
norlh-eastcl'ly, the last recorded at the head of the island being N.15° 
E.<20°. It thercforo evidently dies out in the distance between this 

Tni· Point trap river and the York, yet is brought prominently into view again on the 
dyke. coast at Tar Poiut by the extension of the trap dyke at that locality. 

In regard to the eastern termination of the Point St. Peter antielinal 
Eiome doubt exists. The conglomerates which form the extremity 
appear to have an anticlinal structme, hut the lower members of the 
system in the sandstone :;cries proper do not come into view at this 
place. Th e crest of the ::mticlinal has, therefore, probably sunk 

Contact of below tbc sea level some distance before reaching the coast. A. more 
sn.ncMoncs nnd marked anLiclinal strncturn is apparent in the upper part of the sand
conglomcrn tcs 
atPointJaune.stonc sc1·ics about two miles and a half north of Point Jaune, which 

Survey of St. 
John and 
Douglastown 
Rhrcr. 

latte!' place marks the contact of the 1·mndstonc3 and conglomerates, the 
opposing dips of which arc S.70° E. and N.20°.E., the angles, bowevcl', 
being low, not more than 5° to 10°. This, therefore, may only be a 
local disturbance, and was evidently so regarded by Sir W. Logan in 
his examination of this part of the coa t, as be includes all this stretch 
in his section . The Portage road across the peninsula from Mal Bay 
to Anse a, Brilliant shows but few lodges, but at one point about two 
miles from the southern extremity of the roau red sandy shalcs with 
grey Devonian sandstone were observed to dip S.25°-30°E.<5. These 
bods eviuently extend undcrncaLh tho conglomerates that cap the 
extremity of the point, and tends to support the opinion that the axis 
of this anticlinal follows the Ii lle of the Point St. Peter peninsula and 
reaches the coast near its end. 

In order to complete if possible the smvey of the St. John and 
Douglastown River, which had already been measured by Mr. Murray 
in 1845 as far as the foeks, a distance by the river of forty-eight miles, 
or in a direct line from its mouth thirty-eight miles. An excursion 
was made to that point. It was found, however, after reaching the 
fork, that owing to the low state of the water, and the impossibility of 
traversing the wilderness without a larger force of men, further pro-
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grcs:; · in that direction was impossible. Above this point Ml'. Murray 
says (Rcport'l 1845-46, p. 107-8) "the valley takes a north-west direc
tion, and I was informed by the Indians who were acquainted with the 
country that the river branches off into several small streams at a 
distance of three or fnur miles above the point we reached, ultimately 
terminating among the mountains near the sources of the Bonaventure 
and Southwest Rivera of Gaspc (York). Where we stopped the river 
had a breadth of , ixty feet, but increasing in its downward course pro
portionately with the supply from its tt·ibutaries, it was at a short 
distance above the jam (near its mouth) upwards of 300 feet across. 
The ei;timated fall in the whole measured distance wai; thirteen feet 
per mile, the height of the highest point being 643 feet above the sea 
level. 

There arn four considerable LL"ibutaries to the St. John, two joining Tributnries of 

it within the fit·st seven miles from the mouth, the other two at the it~.~/· John 

rm;pcctivc distances of thirty-nine and a q uartcr and fol'ty-six and a 
quartet· miles from the cnLL":111cc, and all coming from the sonth, besides 
many i;mallet· oues falling in on either side. The two uppel' forlrn are 
supposed to Lake theit· rise very near the upper N. E. branch of the 
Bonaventure, and the lower of the two sweeps past the we:;tern base 
of a mountain known by the Indians as Mt. Alexander, and one of the 
high pointi; fixed in our triangulation from Ur. Albert. 

The lower pat't of the river fol' a dis ta nee of thil'tecn mi Jes flows 
thl'ough a level country, producing white pine, ,.;prucc, and a speeiesof 
larch frequently of considerable size and of valuable quality, balsam, 
ifr, cedar, and three varieties of birch, white maple, elm and ash in 
ICF>S ;.bundancc. 

To the south thiti flat countl'y i;; bounded by a range of hills, which, 
commcnciug at the sea coast ncat· 111al Bay, run in a north-west direc
tion, and grad.ually appt'oaching the river stt·ikes it thirteen miles from 
the coast. On the north i;ide of the river the country continues to iitr~rc~~.J~i{,,'),_ 
maintain its level character across to the south-west 011 River York, tion. 

and, appearing to be covered with a good .·oil of sandy loam, it is doubt-
less well qualified to be brought into a stale of cultivation, and might 
probably become as val nable an agt·icultural tract as any in the penin-
sula. 

The whole of Lhe upper part of the stream flows through a moun
tainous l'Cgion. In some pl<Lces exteni;ive alluvial flats occur between 
the river and the mountains, while at ·others the valley contracts to a 
deep narrow gorge, the hills rising precipitously from either bank to a 
height occasionally of 300 to 400 feet. 'rhe hills increase in elevation 
wilh the height of the stream, and the highest one ascended measured 
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845* feet abon the level of the sea. FL"om the hill directly above the 
point where out· sul'vey terminated Mount Alexander bears due sonih. 
From its long and straight roof-like top, as well as superior elevation, 
ii was easily distinguished as one of the most conspicuouR points seen 
in our caRtcrn horizon from Mount Albert. 

The upper pal'iofthis stl'cam, from the Forks io a point about thir
teen miles from its mouth, runs on the stl'ikc of the Gasp6 limestone 
RerieR, and nearly the cotu·sc of an anticlinal, which is donbtlcRs the 
western extension of that which comes to the shore al, Perno. The 
rocks displayed along the rivel' arc blue and grey siliceous limestone, 
blue and gl'cy thin-bedded limestone, and gl'ey calc:wcons sbalm;; the 
thin-bedded limestones arc frequently nodnlal' and shaly. The only 
fosRils detected by M:r. Munay in these rocks were fucoids, pL'obably 
Caudagalli. This would tend to place them on the hol'izon of the 
Oriskany formation. The lower thirteen miles arn occupied by gl'e.r 
sandstones of the UaRpc sandstone scrim; with plant stems. 

The Dartmouth River was also ascended to a point fom· miles above 
the Upper North Fo1·k. On this stream the lineofsepal'ation between 
the sandstone and the limc;;ione series cannot be cleal'ly defined, the 
former, which occnpics the lower pal't of the rivcl' to the Falls, about 
three-eighths of a mile abo\e Lady Steps Creek, has a regular dip 20?-
250 W. < 35°-40°, and gradually becomes moi·c calcal'cous. At the Falls 
the bed:; contain plant stems, but 100 yards below the second i1;land 
%ovc tbc li'alls, led gm; of bat'd grny limes Lone con iain abundance of fossils 
similar to those foLrnd on the Griffin Cove Rive1· and already mentioned. 
The dip of these lower beds, which rcpL·cscnt tbc limestone series, is 
S 15° W < 60°. A short distance ful'thcr up tbel:lc rocks rest upon 
black calcareous shalcs and grccn-gl'cy Hands tones of sillcry aspect. 

Thence up stream the river is occupied by calcareouR shalc>i, black 
arnl gl'cy in colol', with bands of limestone, conglomerate and sand
stones, resembling the Levi s fot'maLion, of which they are the un
doubted equivalent; buL at a point two miles and a-half above the 
Upper North Fork, greenish gl'Cy Sillery sandstones are again ovel'laid 
by fine grained limestones and sbalci; in thin bands, containing fossils 
identical with those noted lower on tbe stream, and clcal'ly showing 
the westward extension of the Devonian ba in. Above this it was 
found impossible to proceed owing to the low ·tate of tbc water, but 
an attempt will be made dut'ing the coming season to complete the 
traverse of the upper part of this stream, from the Fork River north
ward. 

•The height of this hill should t>robn,b!y be given .it 815 feet n,bove tho level of the stren.m 
as measured by Aneroid lnRt season. 
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Thi:; scrim; i:; exceedingly rich in fo:;sih;, large collection:; of which l'ossils. 

have been made at diifernnt time:; by varion:; membcri; of the i:;urvey. 
Those pertaining to the lowct· portion have already l!ccn mentioned on 
pagei; 8-9 D n, and for the i;ake of compari:;on other forms, which have 
been determined principally by l\Ir. Billings, arc giveii. 

FL"om Cape Gaspc and Bon Ami Cape, which may be taken a:; repre
senting the middle div;sions, or, a::; they have been regarded, the tran
sition beds, we have the following:-

Zaphrentis rugatula. 
JJictyonema splendens. 
Strophomena varistriata. 

" punctulifera . 
.J.llodiotopsis varia. 
Pleurotomaria princessa. 
Sanguinolites Tethys. 
Lingula Lucretia. 

" Artemis. 
Pentamerus galeatus. 
'.Jrania bella. 

From the uppc1· membe1·,; of the series at ln<lian Cove, Ch·and Greve, 
and Little Gaspc, we have:-

I'hilipsastrea a,{finis. 
Polypora P syche. 
Zaphrentis incondita. 
Strophomena magnijica. 

" rhomboidalis. 
" Gala tea. 
" rnagniventra. 
" inequiradiata. 
" Irene. 

J.llodiolopsis Tethys. 
Chonetes melonica. 

" laticosta. 
L eptocmlia ff,abellites. 
Orthis Livia. 

" Aurelia. 
" Lucia. 

Rliynchonella excellens. 
" Dryope. 
" pleiopleum. 

Eatonia peculiaris. 
Ptilodictya tarda. 
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Renssel£eria ovoides. 
Spirif era Cycloptera. 
Spil'ifera superba. 

" Gaspensis. 
" raricosta. 

G oniophora rnediocris. 
111ytilarca nitida. 
Leptodomus Canadensis. 
Anodontopsis ventricosa. 
C'ypricardinia distincta. 
_,_1£urchisonia Hebe. 
Platyostoma a(finis. 
Pleurotornaria Lydia. 

" Voltwnna. 
" Delia. 

Bellerophon plenus, 
Phoetus phocion. 

• 

From the vicinity of Gaspc and Lhc York and DartmouLh Rivers we 
have from the basal beds of the Gaspc sandsLone :-

Strophornena Blainvillei. 
Gramrnysicl Canadensis. 
Mytilarca " 
.Modiomorpha in1Jrnata. 
Murchisonia egregia. 
Leptocoelia fiabellites. 

By comparing the fossils from the several localities, it will be seen 
that the majority are of Devonian types, and that the series 
as a whole belongs much more closely to this system than to the 
Silurian, though, in the basal beds, forms common to both horizons are 
found. 

The various members of this system have been so minutely described 
in preceding reports, 1844 and 1863, that, with preceding details as to 
distribution, further remarks are considered unnecessary. 

In regard to the existence of petroleum in the area under considera
tion, no new facts have been ascertained since the abandonment of 
operations by the Company, some years ago. Several of the most i m
portant oil springs were examined during the past season, buL the 
surface indications arc so slight thaL no satiRfactory opinion <'an from 
their mere inspection, be pronounced. The unsuccessful resnlts of the 
boring operations, in which a very large sum of money was cxpemlcJ, 
prove quite conclusively the difficulty of striking subterranean oil 
reservoirs in thi;; locality. It is possible Lhat here, as at Lako Ainslie, 



GASPE PEN IN SU LA. 15 D D 

in Cape Bl'clon, and at Beliveau, in New Bl'llnswick, there cxii:;t;; a t;ub
strat.um of rock to l:lome extent impregnated with oil, whieh may 
ci;capc to the sul'facc in small quanLitic;; a.long various vcnli:;. At boLh 
the latter placci:;, buL more e:;pccially at Beliveau, outflows of oil, cq ua.I 
if noL supcr iol' to any ycL observed in Gaspe, arc found, but though 
vcl'y la1·gc sums of money have been expended in putting down bol'o
holcs, some of which reached a, depth of more than 1,200 feet, no 1mti:>
factoi-y results wel'c obtained. 

The only other indication of mineral wcalLh observed by LU:l was the Galena. 

occutTcncc of galena in small quantities at several pointi:;, notably aL 

Indian Cove and Little Gal'lpc· These localities have been investigated 
by a company from Halifax, and small excavations made on the vein. 
The quantity of ore is, however, small, and the operations have boon 
abandoned. Specimens of the Ol'e from Litt.le Gaspc have been col
lected for assay. 

E-SILURIAN. 

The rocks of lhis system in the area under consideration have but a Distribution of 

1. · d d l b · fi d · · II t 1' the Silurian 1m1te eve opmcnt, crng con ne pl'lnc1pa y o a 1cw cxposul'CS 8trnta. 

along the coast, between Little Pabos and Cape D'Espoir. AL Lhc 
places where seen tbey form the beach, and a few feet of the lower parl 

. of the cliff, being overlaid by Lhe Lower Carboniferous beds which have 
already been described. Their first outcrops arc observed in 
the Little Pabos River and on tho roads which extend along 
either bank, about one mile and a-half from its mouth. The 
sLrata there consist of greyish limestones an.cl calcareous shalcs, 
containing corals and other fossils of Silurian aspect. These beds 
strike south-easterly towards Lhe mouth of Grand River, on which 
stream they form high bluff,; about the lower part, and extend inland 
as far as it has been examined. They arc again concealed from view 
for a short distance below this river, but in the vicinity of the Brechc :1 
Manon Brook they are well exposed in the road leading down to the 
bridge, as well as on the shore for several hundred yards. East of this, 
along the coast, they have not been recognized, but on the back con
cession road below this stream, the contact of these rocks with the 
Lower Carboniferous is seen for several miles. In the rear of Cape 
D'Espoir they apparently pass beneath the Devonian strata, which ex
tend thence to 'Perce. 

The limestones in the eastern part of the Gaspc Pcninrmla, which in GnRr>c 

former reports were stated to belong to thi;; system, undo!' the head limcRonc. 

of the Gaspc LimesLones have already been folly discussed in my 
remarks on the Devonian. Of these Gaspc limestones it iB now con-
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sidercd that only the two lower mcmbcri;, representing a thiekncss of 
160 feet can with propriety be assigned to this system, while the pl'c
ponderancc of fossils of Devonian aspect, even in the basal bed, renders 
ii probn,blo that the whole may ultimately be transferred Lo the 
Dcvonin,n system. Further examinations with a view to dclcrminc 
this point will be made during the coming Hcason. 

D-CA11rnao-Sn,uRIAN-(Quebec Group). 

Detailed descriptions of the variou::; rockH which co mpose i.hiti group 
have already appeared in various repo!·ts and papcr1:1, among which 
may be mentioned those by Sir W. E. Logan, 1844; .M:urray, 1845-6; 
Richardson, 1857-58; Geology of Canada, 1863; Selwyn, 1877-78; 
:md Di-. T. S. Hunt; Second Geological Survey of Penn:;ylvania; Azoic 
Rocks E. 1878. The explorations of the past 1:1eason have, however, 
thrown new light on some points, n,nd will explain certain peculiarities 
of ::;tructurc and apparent anomalies of fossil evidence to which atten
tion has not heretofore been specially directed. 

Distribution of The general distribution of the Quebec group in the Gaspe Peninsula 
the Quebec 
i:roup in tho has been shewn on the Geological .M:ap of Canada, 1866. Th e strata 
Oaspc 
Peninsula. which have been assigned to iL, can he easily tmccd from their most 

easterly exposure, about two miles and three-fourthR south of Cape 
Rosier, where they are overlaid by the Gaspc limestone series, to Point 
Levis, and they are easily recognized on the various 1:1treams flowing 
into the St. Lawrence, in nearly all of which the unconformable over
lap of the Silurian beds can be observed; and it is interesting to note 
that in almost every case, these newer rocks rest upon what has gener
ally been regarded as the lower or Levis portion of the grnup, which 
in turn is seen to be above, iustead of as formerly supposed, below the 
Sillery. 

Oulticrs of It must be mentioned that attention was called by .M:r. C. Weston, 
Utictt and 
Hudson River. in 1878, to some new featlU'cs, shewn by the fossils, principally grap-

tolites, which he collected that year at various points from Cape Rosier 
to .M:etis. These included a number of form1:1 peculiar to the horizon of 
the Utica slate, or Hudson River, and proved that in this area, as in 
other areas to the southwest, which had till 1876 been regarded a1:1 
Levis or Lauzon, strata of much more recent age existed. Th e 
examinations of the past season have not only further confirmed this 
supposition, but have enabled us to locate, definitely, some at least of 
the areas of the newer rocks, the position and details of which will be 
given in our description of the coast. 

By reference to the geological map of Canada (1866), it will be 
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seen that, between Cape Rosier and Meti;;, four formations are Formations 

represented, namely, the Levis, Lauzon, Sillery, and Iludson Rivet" ft~W~,?~1~;wc 
the latter of which is represented as beginning at Little Fox i\Ictis. 

River, and extending to the Marsouin River. This line is 
evidently wrongly placed, since, for a distance of over twelve 
miles below the forrne1· stream, the strata, which are highly fossiliferous, 
hold characteristic Utica slate species, while in the other direction thfl 
same forms were observed in the rocks of the beach at and for a mile 
above the mouth of the Marsouin. 

The most easterly exposures of this formaLion arc seen on the south 
side of Cape Rosier Bay, where, as already stated, they undedie the Gaspe 
limestone series. Thence, west from the Cape for about three mile!:!, 
or to wiLhin a sho1·t distance of ~farin Brook, the coast is occupied by 
red, green, gl'ey, and black shale>1, with interstratified bands of hard 
grey calcareous sandstone and buff weathering dolomitic limestoneR. 
In the immediate vicinity of the lighthouse, beds of conglome1·ate, con- Levis roo!<s. 

tn.ining pebbles of limestone, grit and shale occut", the whole pl'Csenting Cnpo Rosier. 

a marked resemblance to the recognized Levis beds of Ol'leans Island. 
From the associated black shales Mr. Weston obtained a variety of 

graptolites, among which the following characteristic Levis species 
have been recognized :-Dictyonema irregulare, Graptolithus fle.rilis, Lo
ganograptus Logani. 

In the pebbles from the lower band of conglomerates fragments of 
trilobites similar to those from Point Levis were also nuticed. 

About 800 paces below Marin Brook, the red shales which form 80 

conspicuous a feature between thil:l point and Cape Rosier suddenly 
terminate, and are seen to overlie another set of beds, consisting of 
grey and black slates with hard grey sandstones, the contact indicating 
a line of fault, the extent of which cannot be determined. The dip of 
the red shale at this place is S.20°W.<30°, while that of the under
lying black and grey beds is S.45°W.<70°-80°. This lower series can . 

. . Ut1c1t slnto 
be traced to the westward for a long dtstance, and though strat1graph- fossils. 

ically it should belong to a lower horizon than the formation just 
described, us indeed was supposed till quite recently, it has been found 
to contain a plentiful fauna, principally of g raptolites, which belong to 
the horizon of the Utica slate or Hudson River. A considerable col-
lection was made at several points both below Griffin Cove as well 
as at its north-west point, among which the following species have been 
recognized :-Dicranograptus rarnosus, Ctimacograptus bicornis, Didyrno-
graptus sextans, Grenograptus gracilis, Leptobolus. (?) 

The presence of these fossils in the black slates of this area readily Lino botwoon 

fixes their position, and shows that the line of separation between h~~~:::'~ivcr 
1.he Levis and Hudson River formations, as drawn on the general map stratn. 

DD2 
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( 1866), requires to be corrected. It is needless to state, however, that 
at that time the existence of these fossils was unknown at this locality. 

Several compound forms were also obtained from this place which at 
first sight were thought to belong to the Levis and to indicate a ming
ling of the different horizons, but a careful subsequent examination 
showed these also to belong to the age of the Utica. 

Between the fault which we have taken as marking the contact of 
the two formations and Griffin Cove, the strata, which arc largely black 
and bituminous, dip S.20°W. to N.30° B.<85°-90°. Associated with 
the soft black and grey shales are beds of hat·d dark cherty felspathie 
slate, which will be seen to form a conspicuous member of the formation 
now under consideration. From the fir:;t outcrop of thc:;c hard 

. beds in the beach below the Cove they can be traced on their strike 
wcstwa,rd across the mouth of the Griffin River, where they form a 
ridge lying between the post road and the portage across to Gaspe. 
At Gros Riviere, about half way between this Cove and Fox River, 
they are again seen, as well as at Fox River, where at the branch 
road up the river, they form a comiidcrablc hill. These arc the same 
hard chcrty beds mentioned in former reports al:l occutTing at the 
Marsouin River, and they arc also noted by Sir W. E. Logan (Geology 
of Canada, 1863, p. 267) about, two miles above Cap Rouge. At all 
these places they arc found to be intimately associated wit,h strata 
which hold fossils of the horizon of the Utica, and attention is part,icu
larly called to these beds since they enable us to locate more definitely 
the line of contact between the Utica and the Levis both at the 
Marsouin and at other localities. From Griffin Cove to Great 
Fox River black shales and limestones with bands of buff weathering 
dolomites, the former veined with white calcite, dip genernlly 
S. 40° W. < 35°-60°, and in the vicinity of the latter place 
the bit,uminous portion contains graptolitcs similar to those just 
described, while the grey sandy and calcareous beds contain frag
ments of crinoids and small corals. On the west side of Fox River 
the same character is maintained but the strike becomes more westerly, 
following the trend of the shore, the dip being S. 30° vV.<40°-80°. 
N car the outside of Fox Cove two small local folds are observed in the 
strata, but these do not apparently affect the regularity of the mca:;
ures. 

A section made across the strike at Griffin Cove River gives the 
breadth of this formation there at four miles. The line of contact with 
the beds of the Gaspe limestone series is seen a short distance below 
the forks with the Ruisseau de la Grande Carriere. The upper mem
bers of the Quebec group are fine conglomerates with white quartz 
}Jebbles, and red, brown and grey shalcs, which dip generally S.~5°W.< 
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50°. Further clown, ledges of limestone conglomerate and black shale 
of Levis aspect occur which show an anticlinal structure, having a dip 
N. 20° E. < 75°. 'l'his, however, soon becomes reversed to S. 25° W. < 
85°, below which the stream flows through swamps and exposures are 
wanting. On the road, however, the interval between the expostu·cs 
of Levii:; conglomerates on the st1·eam and the coast, shows ledges of 
hard greenish-grey ;;andstone or fine conglomerate, with fine grey, 
black and reddii;h i;hale, probably of Sillery age. These would urnlerlie 
the Levis conglomerates above mentioned, and be in turn apparently 
underlaid by the black Utica shales of the Cove. 

On the Groat Fox River, for throe miles from its mouth, exposures (ircat Fox 

are rare. The small branches from the west show fragments of groonii;h Itivcr. 

grey grit with fine bluish grey and rod i;halos, but at a distance of four 
miles the characie1·istic Sil Jory or Pi! Jar Randstono is fotlnd in place, with 
reddish and grey Hhales, which extend for Hevornl hundred rod:;. The 
contact with the Levis conglomerates in this direction was not seen, 
but it is probable they overlie the beds just noted further south, as 
they form the upper bods of the formation on the Dartmouth River to 
the west. The contact of Levis or Sillery bods with the Utica i;i also 
concealed 011 thi8 stl'eam. 

W ostward from the groat _Fox River, black bituminous shalos with 
buff weathering dolomite bands and grey calcareous sandstones con
tinue along the coast. These are like the beds of Griffin Cove, and like 
them contain graptolites with obolclla, and crinoid stems. 

Ati already mentioned, the line is drawn on the General Map at Little L\ttlo Fox 

F R. b h L . d H l R" fi . F River. ~ox t vcr, ctween t e cv1s an uc son t ver ormatwns. 'rom 
the facts obtained at this place and below, it is evident that no grounds 
for such separation exist. The crumplings in the strata are local and 
do not show any evidence of great displacement, while the character of 
the fauna is the same for several miles both below and above thiB 
stream. It is possible, however, that a fault exists here which may 
bring the higher members of the Utica or Ifodson River into view; as 
a short distance above this point, hard gl'Oy sandy beds with curiously 
knobbed surfaces are seen in force, interstratificd with splintery black 
shalcs. These sandstones hold imperfect remains of brachiopod shells 
as well ai; graptolitcs, among which Diplograptus pristis is very corn 
mon. These arc also found abundantly at Petite Cap, one mile and a 
half above Little Fox River. 

Between Petite Cap and Anse a Vallon we pass three princi1)al c t b 
oas ctween 

points, Cape Barre, Cape Serpent and Point J aune. At all these places Petite c"" and 
. Ansc a Vallon. 

dark grey and black shales with hard grey sandy beds, having the 
peculiar knobbcd smfacos noted above, are seen. Their strike is con-
stant, following the bend of the shore, which at this locality is N. 50° W. 
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The angle of dip for half a mile beyond Cape Serpent ranges from 259 

to 50°, when it suddenly rises to 80°-90°, which high inclination is 
maintained to within a short distance of Point Scche. 

About three-fourths of a mile below this point the dip changes to 
N.E. < 80°, showing a shal'p anticlinal structure. Twenly chains 
below the Point a well-marked syncline occurs; the dip on the oppo
site sides being N. 20° E. < G5° a,nd S. 20° W. < 35°. This is again 
seen in the west side of tho Cove above the Point; tho opposing angles 
being 45°, and at fifty chains beyond the on trance another flat anticline 
is oh:!ot·ved, tho pt·oviothl dip having doeroased to angles of 4° aud 7°. 
For thirty chains more the dip continues low and then suddenly 
increases to angles of 30°, forming another well-defined sync Ii no. Tb is 
is on tho Hhore at Little Cloridon Cove, and it is again soon further 
west below tho mot1Lh of tho Groat Cloridon Rivet", tho strike of 
the strata keeping regularly along tho coast. 

West of the mouth of the groat Cloridon RivOL', tho strata again 
dip S. 20°. W. < -!5°-50°, i·ising half a mile beyond tho point on the 
west side of the cove Lo 80°-90° for a short distance, and contim1ing 
with a higher inclination lo tho southwost as far as Little Valley River. 
Tho rocks from Anso :1 Vallon to this place aro for tho most pat·t hard, 
grey sandstones, tho black and grey shales being in thin bands with a 
few intorstratified beds of buff weathering limestone; tho heavy beds 
of black bituminous shales aud limestonm;, which form so conspict10us a 
fcatul'e between Griffin Cove and Fox River, having bocomo greatly 
reduced. As, however, tho strike of the beds continues to conform with 
the outline of the shore, but a small thickness of the measures is 
exposed. 

At intervals, for the whole distance, graptolitos aro found, the pre
dominating type being Diplograptus pristi:;, which is abundant in some 
of tho sandy beds. A compound form was also observed by Mr. 
Weston, ttt Anso a Vallon and at Grand Etang, with fragments of 
corals, crinoid& and brachiopods, tho examination ofwhich shows them 
to be of the horizon of the Utica. Similar forms were found at Clori
clon, there being very little change in tho character of the i;trata at 
all those places. 

Westward of Little Valley, tho angles of dip gradually decline, and 
at about two miles above Great Valley River, the strata dip S. 5°. W. 
< 60°. Beyond this, tho inclination speedily becomes loss steep, with 
angles of 20°-35° to the mouth of the Magdalen River. The rocks 
continue to be similat· in character for t.his distance, and hold 
the same fossils as noted lowot· down tho coast; tho Diplograptus 
pristis being especially abundant. No evidence of anticlinal structure 
is seen from the GrnaL Oloridon to this river, the rocks having a 
uniform southerly dip all tho way. 
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The section made by Mr. Richardson, from the Gr:ind Etn,ng to the RectionR by l\tr. 

D t th n· ( R , f p 1857 B'J) . f.' RichordRoiJ, ar mou · .n,tvcr sec eporo o rogress, , p. . , gives a sm·.-ace 1857. 

breadth, for the rocks under discussion, of about two miles. In that 
report they are clasBed as division A, which waR then supposed to con
stitute the lowest member of the Quebec group, as their apparent Rtra
tigraphical position indicates. They arc overlaid by gl'Ccnish gl'ey 
sandstones, holding pellucid grains of quartz and small films of black 
shale: these arc the repl'Csentativcs of the typical Sillery sandstones. 
They are in turn succeeded by black and gL"cy Rhalcs and beds of 
dolomitic limestone, associated with red shale and sandstones; and, 
further south in the valley of the Dartmouth, by Levis limestone con
glomerates, and are withot1L doubt the extension westward of the 
beds of Cape Rosier; in this river Lhcy have been kaccd from their first 
exposures about one mile and a half nol'Lh of Ladystcps BL"ook, beyond 
the upper north fork where the slream makes its sharp bend to the 
east. 

Another section further west, measured by ~fr. Richal'dson, on the 
Magdalen River (sec Report, 1857), gives a similar arrangement of 
formations. Tl~e Utica, or lludson Rivel' beds, near the mouth of the 
stream, are marked by characteristic fossils, both brachiopod>:i and 
graptolitcs, among the former, Orthis testudinaria and LeptC£na sel'icca, 
being abundant, and are well exposed fol' over four miles across the 
strike, Ol' for about one mile above the Grand .Falls, above which the 
river banks are flat as far as Porcupine Bluff. Here strata of Levis Levi s ~trn,tn, 

and Sillery aspect apparently overlie the Utica, though the contact is ut~~~''.'"g 
concealed, and consi;;t of green grey sandstones, with red and grey shalcs, 
southofwhich and resting upon them, are the conglomerate lime;;tones 
and associated beds of the Levis formation, which are in turn uncon
formably overlaid by the Haspe limestone series. 

West of the Magdalen River, the rocks resemble in character those 
seen along the coast to the east, being for the most part black and 
grey shalcs, with buff weathering dolomites and interstmLified beds of 
hard grey sandstone. These differ from the typical si llery or pillar 
sandstone, in the absence of the grains of clear quartz and films of 
black shale, as well as in their being mol'e compact and homogeneous. 
At a distance of one mile west of the lighthouse at the mouth of the 
river, a well-defined synclinal is observed with opposing angles of 50° 
and 75°, which is again brought into view half a mile further on in a 
small cove. Thence upward to Marsh Bay, the beds strike re!!ularly M h B 

~ l n,rs ny. 
along the shore with a dip S <50°-75°, but shew an anticlinal struc-
ture half a mile east of Marsh Bay Beach. One mile west of this place 
the strata are again reversed, forming a synclinal with angles of 75°, 
and another local syncline occurs one mile and a half east of GroH Maule 
River. 
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At this river, and for severa1 miles above and below, the heavy black 
bituminous shalcs of Griffin Cove are again strong ly deve1oped, and 
form bo1d and high c1itfs. They contain abundance of graptolitcs, a 
large collection of which was made in 1878 by Ml'. Weston. Among 
these may be mentioned: - Climacograptus bicornis, Dicranograptus 
ramosus, Diplograptus pristis, Crenograptus gracilis, Graptolithus scalaris, 
Orthoceras. 

Nu"o.mingdli1
1
1g ~f' It wi11 be seen that these species are all of the horizon of the Utica, 

t1cn, nn .JCVlR 

fossils. but in Hall's" Graptolitcs of the Qucb0c Group, Dec. 2, 1865," severa1 

Gros Mnulc to 
llfarsouin 
ltiver. 

Fn,ult n.t the 
Marsouin 
River. 

forms pecu1iar to the Levis formation are mentioned, probably in error, 
as having been found at th iH place. Since then, however, it has been 
ascertained that the Levis forms marked Gros Maule were wrongly 
marked, and that they belonged to another locality. This gave rise 
to the supposition that at this place there was a mingling of the faunas 
of the two horizons, but it may be said, after careful c xamination, that 
no other fossils than those of the Utica slate coul cl be found. The 
lithological character of the rocks also clearly distinguishes them from 
the Levis beds, and taken in connection with the stratigraphy, 
indicates that the Utica and Hudson River are continuous from below 
Griffin Cove to this place. And we may here remark that, at no place 
where fossils have been collected, do we find any mingling of the two 
faunas in the 1>ame bed, though in some localities the association 
of the skata of the Levis with the Utica is very intimate, as will be 
seen as we proceed further up the coast. 

Between Gros Maule and the Marsouin River an antielinal struc
.turc appears to follow the bend of the shore line for the greater part of 
the distance. The inclination of the angles being often very low, and 
the shallow synclines coming to the shore obliquely from the river. 
Beautiful exhibitions of contorted stt-ata al'e visible at several points, 
.among which may be mentioned the west side of Mont Louis Cove and 
the Grand Matte, the disturbances along this part of the coast prescnt
i ng the aspect of a crumpled anticlinal. No change in the character 
of the rock is apparent, the intcrstratified beds of hard grey sandstone 
having the same peculiar knobbed surfaces as were noted in the vicinity 
of Little Fox River, and at other points to the cast. They contain 
abundance of Diplograptus pl"istis, and there is no doubt that the rocks 
all along this part of the St. Lawrence belong to the same horizon. 

Just below the mouth of the l\farsouin River evidences of a fault arc 
apparent. Ilard grey sandstone with parting;; of grey sandy shale, 
extend a1most the whole distance from Abour Brook, and apparently 
overlie the black graptolitic beds of Gros Milule. These sandstones con
tain D. pristis, and are possibly a portion. of the Hudson River forma
tion. At the mouth of the Marsouin they dip N 65°W < 40°, and at the 
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entrance of the Cove just above, hard dark chorty fohipathic slates of a 
lower horizon dip S 25°W < 30°, and constitute alr;o the !edgy islet at 
the mouth of the River. H was at firRt thought that the want of con
formity marked the line of the groat fault between the Utica and Levis 
formations, bnt from the fact that the hard ohorty shalos have been 
found at various pointR to form an integral part of the Utica and that 
black graphitic shales, with other beds holding abundance of Utica 
fmisils, continue to occupy the shore for a further distance of over one 
mile from the mouth of the river, it is evident that this fault is local. 
The contact of the Utica with the Levis can, however, be seen on the 
shore at the distance mentioned, the latter strata of rod and green 
shale with their conglomerates constituting the cliff, while the former 
beds occupy the shore, and gi·adually pass under the wato1·s of the St. 
Lawrence. As at other points the bods of ,the Levis apparently rest 
upon the Utica, which, at theii· contact, has a dip S< 50°-G0°. 

From the black gi·aphitic Rhales west of the :Thfarsot<in, the following 
fosRilfi of Utica typos have boon obtained:-

Dicranograptus ramosus. 
Diplograptus pristis. 

" rnucronatus. 
Graptolithus tenuis. 
Leptobolus insignis. 

Briefly, then, the section along the coast from Capo Rosier to the Coast section 

Marsouin River confirms the existence of two distinct formations, l{g~fe~~~ethe 
entirely sepamblo on palrnontological if not always on stratigraphical, ~ti~·~s,~uin 
grounds; of which i.he lower contains characteristic compound 
graptolitos peculiar to the Levis, and in which no distinct fossils of the 
horizon of the Utica or Iludson River have been recognized. This 
older series, while it haR an exposed area along the coast of only throe 
miles and a half west from Capo Rosier, is continuous the whole way at a 
distance of from one to fom· miles in land. The newer formation, begin-
ning in the vicinity of M:al'in Bl'ook, occupies the shore continuously to 
the Marsouin, and while it contains none of the fauna of the Levis beds, 
it holds, at nearly every point for the entire distance, an abundance of 
graptolites and other form peculiar to the horizon of the Utica or 
Iludson River. It is worthy of remark also that in every observed Avimront 

contact the Levis beds appear to be superimposed upon the Utica, as ~¥-~~1~1~7~~~on 
on the Island of Orleans. Westward of the M:arsouin, until the present scrie · 

season, no rocks of recognized Utica slate age had been definitely 
located, although such areas have lately been supposed to exist, but 
during the examinations of the past season these were found at several 
localities. Also the discovery of fossils of the newer series at various 



Ruisscnu 
Voice. 
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points between St. Anno and MetiR in rocks which have boon regarded 
as belonging to the typical Levis and Lauzon formations, opens up the 
question as to how much of the so-called Levis in this north-eastern 
area may now be considered as belonging to a more recent formation. 
The distribution of these areas will now be considered. 

Passing the mouth oftho Marsouin Hiver we find the beach as stated 
for a distance of 100 chains, occupied by the rocks just described, while 
the cliff is composed ofrod, green and grey shales resembling the strata 
soon to the south of Cape Rosier. The beds of the beach, which dip 
S. 25° E. < 60°, are seen to pass under the waters of the River at this 
distance, the last beds exposed being bard chorty felspathic slates like 
thoBo of .!?ox River, upon which the older rocks reHt unconformably, 
the angleR of dip at the contact being 40° and 70°. Thence up the 
coast to Ruis oau Vallee, about six miles, strata of red, green and 
banded shales, with buff weathering limestone and occaf:ioual beds of 
green-grey sandRtono containing small grains of clear quartz and films 
of black shale occur, the biter being 8imilar to the pillar sandstone in 
the vicinity of Si. Anno'R. All these strata resemble what have been 
called in earlier reports the Sillery and Lauzon clivisionR. 

The structure of this part of the coast is very simple. At two points 
a synclinal with associated anticlinal occurs, the first at a distance of 
two miles from the contact mentioned above, the other 100 chains 
west of the River Martin, but from the run of the strata it is evident 
that both those exposures are on the same axis. 

West of the Ruisseau Vallee, grey grits and shales with a few lime
stone bands strike out to sea at a moderate angle for two miles, where 
a sharp 8ynclinal with an equally abrupt anticlinal is seen. These can 
be traced up the shore for several milcR, or to within four miles of the 
St. Anne's River, in which distance the anticlinal axi8, which curves 
along the shore, is Cl'osscd by the coast section no less than seven times, 
The rocks are principally r;andstoues of Sillery aspect, or what have 
been described in former repo1·ts as Pillar i:iandstonos, from the peculiar 
pillar-like ma~sos which stand up from the beach between the Ruisseau 
Castor and Potato Beook. A short distance below the latter stream 
the sandy bods again strike out to sea with a clip of N.10° E. < 80°, and 
give place along the beach to red, grey and green shalcs with dolomite 
bands, which arc apparently a portion of the 13anclstonc 8eries, since 
they conform in dip and direction. Above the brook the dip becomes 
reversed to S, < 75°, and between this and "Little St. Anne Point the 
strata arc a good deal disturbed. At this point the rocks, which consist 
of broken grey limestones with shalcs of various shades, contain an 
interstratificd band of conglomerate limestone, which marks the first 
expol:lure of this kind along the l:lhorn since leaving Capo Rosier. 
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Thence up to the mouth of the St. Anne River the purple grey and 
clouded shales continue. 

Tho aspect; of the various beds seen above the :M:arsouin, is that of Aspect of the 
. . . . . • beds >LbO\'c the 

the Lauzon and 811\cry d1v1s10ns, but at a distance of one mile M.arsouin 

an<l. a half west of the great Ste. Anne Rh·er, a set of bods which arc Rll•cr. 

typical Levis in character, come in on the shore and form n,lso two 
pl'ominent but local ridges ahout half a mile inland. These consist of 
limestone conglomerate often coarse, with associated bods of hard, 
greyish quartzite, or quartzose sandstone, and thin reel, black and grey 
sbalcs. These have been correlated by former obserYc1·s with the beds 
of Point Levis and Bic, of which they aro apparently the eqnivalcnts. 
:From the pebbles of the oouglomerate, Sttlterclla has been obtained. 
The ridges mentioned. have a rmperficial breadth of about ten chains, 
of which the larger part is occupied by soft sbalcs, separating the 
lrnrder and conglomerate p01·tions, and they extend along the strike 
for about twenty chains, sinking down quite abruptly at either end to 
the level of the terrace from which they rise; the str ike of the beds is 
about N. 70° W., the angle of dip being N. 20° E. < 60°. 

Due north from these outcrops, the shore at low water presents 
similar beds. These shew, at the outer m::u·gin, an anticlinal structure 
in the conglomerate and grit portion, with opposing dip of 75°, and 
arc overlaid shoreward by a series of slates and arenaceous limestone 
of the character just described. They present a marked resemblance 
to the beds seen at Cape Rosier, of which they arc the undoubted 
equivalents, and can be traced up the shore for about three-fourths of 
a mile, where they give place to grey, green, and purp1e c1oudcd 
shalcs, which thence occupy the coast towards Cape Chat. The limc
sio11e conglomerates are very il'l'cgular in their distribution, and cannot 
be traced for any considerable distance in their strike, often abruptly 
terminating by faulting or thinning out; evidences of both being fre
quently visible. The black associated sha1es contain freq ucnt nodules, 

· h h <l. d h d f l I . h Cnlcnrcous wb1c are ar an c erty an o ten ea careous: crac rn rn t eso con- nodules in the 

tain the same carbonaceous matter found in the beds on Orleans Island bl>tck sh>tl c~. 
at Point Levis and e1sewhcre. Among the fossi ls collected from these 
bedA the fo11owing typica1 Levis forms have been recognized: 

Graptolithus bifidus. 
" similis. 
" pennatulus. 
" bryonoides. 
" fruticosus, 
" Richardson i. 

Phyllograptus Anna. 
Thamnograptus Anna. 

Levis fossils. 



Cape Chat 
sandstones. 
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This locality is about three miles west of St. Anncs, des l\fonts River. 
Thence up to the point below the Cape Chat River, red, green and grey 
shalcs, ofien confused, occupy the shore, and are similar to those de
scribed as holding graptolites of Levis types. They all have a southerly 
or southeasterly dip, with angles from 35° to 60°. At the point two 
miles below Cape Chat River, Randstone<> of typical Sillery aspect, with 
interstratified grey and black shales again come in and apparcnt,!)T 
underlie those just described. These beds arc better seen above the 
mouth of the river, and between that place and Cape Chat, are strongly 
developed. They present a cueved structure, and strike seaward at 
their upper exposure, beyond the lighthouse, with a dip S. 10° W. < 
35'.'-60°, directly underlying banded red, green, and black shales. 

It may be well to mention that, in the sandstones now under dis
cussion, the characteristic fossil Phyllograptus typus, so common in 
beds at Point Levis, associated with the conglomerates, has been found 
by Mr. Richardson, showing that these rocks are of the same horizon_ 

The shales referred to in the preceding paragraph are, however, only 
an interstratified belt with the sandstones, to which they conform in dip, 
and have !1n exposed length of only a few chains, the coast above being 
occupied by interstratified beds of Sillery sandstone and shalcs of var
ious colors as far as Little Michautl Bay. Sharp foldings arc seen in 
the rocks at Little Capuchin Bay, aH well as on the point between this 
and the Great Capuchin, and about three fourths of a mile below the 
former place the interstratified black shales were found to contain both 
Dictyonema and Graptolites, amung which .£oganograptus Logani and 
Callograptus were recognized. At Great Capuchin, on the west side of 
the Cove, the Sillery tiandstones are in contact with deep red shalcs, 
which arc mentioned by Mr. Richardson (Report 1857, p. 142) as con
taining copper ore in small quantity, and then supposed by him, 
apparently for this reason only, to form the eastern extension of t.he 
copper-bearing beds of the Eastern 'rownships. The betls at the con
tact with the red sbales have a vertical position, while the general dip 
of the sandstone across the ]Joint is only 40° to 55°. 

Sillery The Sillery sandstones are strongly developed a1.ong the shore to the 
~~il~tMf~iamd cast side of Little Michaud Bay and terminate about 200 paces east of 
Bay. the bridge o>er that streaw, west of which along the beach no 

exposures are seen for half a mile, the dip of the last beds of the 
sandstone being S. 25° E. <65°. The next beds seen after passing the 
sandy beach are soft black and dark grey shales with hard grey bands 
like those seen about Griffin Cove. These are found i.o contain an 
abundance of graptolites, among which Mr. Ami has recognized : -

Dicranograptus ramosus. 
Diplograptus pristis. 
Didymograptus divaricatus. 
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The exposnl'es of these shales a,rc, however, limited to a superficial Grottt nnd 

b fi 
. . . Little Michttud 

r·eadLh of not more than fLecn chams, the dip 1s S. 40° E. < 80°, and Coves. 

they occupy the inner porLion of the wcHt Hille of the LiUle Michaud 
Cove, being undcl"laid seaward by red, green and grey sbalcs of Sillery 
aspect. The occurrence hcl"C of this band of Utica ot· Iludson River 
shales is very intet·e. ting, and i1:i doubtless due to the intimate infolding 
of these beds in the older formation. 

Beyond the shalcs and limestones along the east side of the Great 
l\ficlrnud Cove, which are probably the extension of the fossiliferous 
strata just described, heavy beds of quartzose sandstone and limmito ne 
cong lomerate, similar to those :;ecn at St. Anne, form a prominent 
ridge about 2UO paces back from the shore and extend towards the 
Great Michaud River; they have a southerly dip at a high angle, and, 
from the pobbleR, fragments of trilobite:;, which are like those from the 
conglomerates of Bic, and Salterella were obtained by Mr. ·woston 

The westem side of Great Michaud Cove brings into view a repetition 
of the conglomerate limmitonc and associated grey and black sbalos. 
These bods are like those 1:ieen above the Stc. Anno River, and the 
interstratificd slates contain typical Levis fossils. It is interesting to 
note that the pieces of shale which enter into the composition of this 
conglomerate, also contain gl'aptolites, among which Tetragraptus 
bryonoides, or an allied form, has been recognized. :Fl'om the end of the 
Grand Michaud Point to Les faletR about two miles west, beds of 
grey and bl'ownish grey, calcareous shales with dolomitic band and, 
in their lower portion, heavy beds of coarse oolitic limestone arc 
found. All the1:ie beds have a souther ly dip at angles of 30° to 40°, 
ri>sing at one place about one mile west of the point to 80°, where a 
sharp fold il:l Yisible in the gl'cy calcareous i;halcs. At Les IslctR, coarse Les Is lets. 

conglomerate limestone with hcm·y bands of grey or brownish grey 
quartzose sandstones are largely developed, with intcrstratificd beds of 
grey and dark gL"cy shales, and continue to form a very rough coaRt 
for several miles, or to the mouth of the Gros Roches Brook. The dip 
iR generally to the south-cast aL angles of 30° to 45°, rising at one point 
to 80° about midway between the two places whcl'c indications of an 
overturned anticlinal arc vi:;ible. A section given by l\fr. Richardson Sertion by Mr. 

. Richnrdson, 
(Sec Report for 1858, p. 1.±4-6) makes the thickness of the mcasul'CS 1858. 

on the east side of the axis to be 667 feet. 
All these conglomerates and associated rocks present a marked re

semblance to rocks in the vicinity of'Bic and other points farther west. 
The pebbles frequently contain SalteteUa, whiie the intcrstratificd 
shalcs contain graptolites of I.Jevis types. Among these the following 
species were collected by Mr. Weston, principally in the vicinity of 
Grand Michaud Point: 

Diclwgraptus rarnulus. 



a ros llochcs 
Brook. 
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Tetragraptus quadribranchiatus. 
" fruticosus. 

Dendrograptus. 
Callograptus. 

Although those bods fire apparently higher in position thitn those 
west of Les Islets. the occurrence of similitr Levis fossils in the shaloR 
of the latLer, shows them to be of not very different hot·izons. Thus, 
the evidence is entirely opposocl to their being of Potsditm ago. 

·west of Gros Roches Brook, beds of red, green and black variegated 
shales, with bands of limestone and green, grey sandstone again come 
in, apparently underlying the conglomet·ates just described. Thoso 
resemble the typical Sillery, and extend for about two miles, or almost 
to Anso du Tour, whore heavy bods of sandstone occupy the shore in 
force, and extend thence to ·whale Point. The shaly portion west 
of Grcs Roches, RhowR evidence of crumpling, which, however, may be 
only local. Rounding Capo ·whale Point, these red and. green sbales 
with intorstratified bods of green sandstone, extend fot· a short tlista,nco, 
evidently as a part of the Sillol'y series, the sitndy portion of which is 
again rapidly developed, and continues without interruption to Long 
Point about four miles farther. In this stretch there fit'e several inter-
stratificd bands of red shale, but after passing to the west sic.lo ot Long 
Point, a fault brings in tbe crumpled limestones and sbales of the Levis 
formation, the latter containing: 

Tetragraptus fruticosus. 
Dicthograptus jf.exilis. 
Dictyonerna. 

Associated with these arc bods of conglomerate limm;tono and hard 
Grcnt nn<l quartzoso sandstone, like the rocks of Los Islets. 'T'his series oxLonds 
i{\~~~:;, .l\fatnnnc up to the g1·oat :M:atanne River, half way between which and LiLLle 

::M:ata,nno, beds of blackish grey shale, with dolomite bands, contuin 
gruptolites and other fossils, among which the following species have 
boon determined: 

Dicthograptus rigidus. 
" ff.exit is. 

Dictyonerna irregulare. 

Fragments of trilobites were also obtained from associated strata, 
but those were not perfect enough to be determined. 

These beds apparently all overlie the so-called Sillery sandstones, 
and as the same stratigraphical relations of the two divisions of the for
mation are exhibited at nearly every observed contact, it is evident that 
the supposed lower position of the grnpiolite shales can only be main-
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taincd by the a8sumption that the whole group has been completely 
ovcl'Lumed, of which thern i:; no evidence. 

Above the Great ~Iatanne no exposures arc seen on the beach for four 
miles, above which, to the mouth of the Tartigo River, shales of 
various colours with beds of green-grey sandstone again occupy the 
shore. rrhese have a general south-easterly dip at various angles, and 
apparently undc1·lic the heavy masses of coat·sc limestone conglomer
ate and hard 1mndstonc, which constitute the prominent ridges about 
two miles inland on the Groat antl Little White Rivers, anti large blocks 
of which arc seen on the coa:;t near the mouth of those strnams. The 
, hale;; at several places contain abundance of graptolitc:; and other 
fo ·sils of Levis typc8. Dichoyraptus ftexitis and Dictyonema were Fo~~ils. 
collected ahout one mile and a half below the Little White River, and 
at about one mile and a half below the Tartigo, a Dictyonema and Tham
nograptus Anna. 

Just at this place, howcvcl', black bituminous ;;bales with grey 
sandy and dolomitic beds occur, and form a narrow selvage for a 
short distance along the shore, and apparently dip under the fossil
iferous Levis beds just described. These shalcs resemble lithologically 
those of Griffin Cove, and like thorn have yielded graptolitcs of Utica 
species. In a collection matle here by J\1r. Wm;ton, Mr. Ami has 
recognized: 

Climacograptus bi:cornis. 
Didymograptus sextans. 
Dicrano9raptus furcatus. 
Retiograptus, sp. indet. 

These beds extend along the shore about fifty-five chains, above Tartigo River. 

which, to the mouth of the Tartigo River, large masses of red and 
green shalcs are exposed on the flats at low water, and include near the 
mouth of the river thin bands of conglomerate, the whole series dip-
ping S 65°H < 35° 40°. 

It has been found impossible to trace the bands of conglomerate and 
hard sandstone referred to for any considerable distance continuously 
owing to the irregularity of their outcrop. 

Above the mouth of the Tal'tigo River, black shalcs with buff wcath
cri ng bands again reach the shore, and form almost continuous ex
poslll'eS for two miles and a half; the gritty and calcareous bands, con
ttiining encrinites and fragments of Stictopora acuta while the 
1;bales are exceedingly rich in fossils, principally graptolitcs. At 
Gagnon's Beach they yielded : 

Ccenograptus gracilis. 
Clirnacograptus bicornis. 
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Dicranograptus ramosus. 
Diplograptus pristis. 

" annectavs. 
" sextans. 

Graptolithus scalaris. 
Orthoceras lamellosum. 

The tiLrata from which these species wcl'O obL<tincd rm;cmble precisely 
those of G-riflin Cove, not only in the character of their variouti rock:;, 
but in the pecsencc of Lhe same haed chcl'ty fclspaLhic i;lates which 
fo1·m so marked a feature there and eli:lewhc1·c. Thei;c areas of highly 
fossilifcl'ons sbales which arc now for the fil':-;l time definitely located 
and recognized as of Utica or Hudson River age, though closely associa
ted in the manner descl'ibcd wiLh Lev ii; rockf!, arc exceedingly intcl'cst
ing and impol'LanL, and i L may be pl'csume<l that fnl'thel' examination 
of the (~ucbcc gl'oup, on the south shol'c ot the SL. Lawrence, will 
reveal, as it has <lone to the Routh-west, the cxii;tcnce of other similar 
outliers. 

Two miles and a half west of the Tartigo River the newer strata clip, 
apparently, undcl' rod, gl'ey and banded slates similar to those below 
that sLream which thence extend to MacNidcl' Bay. In this dititaocc 
at"e included bands of conglomerate limestone and other rocks, the 
whole resembling the sLrata at Les Islets and Gros Crnpmuls. They 
have a general strike along the shore but exhibit several anticlinal 
folds, and at the uppei· part of MacNider Bay arc seen to rest upon 
the green grey Sillery sandstone, both series dipping south-easterly at 
angles of 50°-70°. 

From MacNider Bay to within a short distance of the mouth of 
Little Metis River, the Sillel'y sandstone and associated rod and grey 
shalcs occupy the shore, but from the upper hotel to the moutb of the 
stream hard whitish weathering quartzosc beds with thin bands of lime
stone conglomei·ate of Levis aspect rest again upon the sandy beds, the 
dip of the upper portion being S. 30° E.< 50°. 

Between the mouth of Little Metis River and the lighthouse at the 
Point on the north-west side of the Cove, the Sillol'y 8anclstoneti arc 
l::Lrgely developed. They occupy the shore west from the point 
to the beginning of the Cove east of the Groat Metis River 
at which place they underlie red, gi·ey and banded slates, which extend 
thence to the mouth of the latter stream where they :ire again inti
mately associated with limestone conglomerates of the Levis forma
tion. This point marks the western limit of our observations along 
the coast. 

It will be seen from the facL8 hero presented and from the inspcoLion 
of the accompanying map that several important changes have been 
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made in the distribution of the various formations. The intimate Changes in the 
association of the red and green shalos of the Lanzon with ~'i~t~f~~~ion of 
I .1 t d tl b l f' tl s· 11 k . t . the formations. tie green-grey sanus ones an o 1or ec s o 10 1 ery ma -e l evi-

dent that in this area at least the separation of these two formations 
is not possible, while the evident superposition of the Levis division 
upon the Sillel'y at so many points rondel's it probable that the latter 
may form its basal pol'tion. Further examination of the conglomer-
ate limestones, with special reference to thei1· contained fossils, will 
probably throw new light on this point; the presence of grapto-
litcs in the pieces of shale which help to make up these 
conglomorntos shows that a part of thei;o rocks at least are newer 
than some of the fm;silifol'ous shalos of: the Levis. The im-
posi:;ibility of tracing in detail the different divisions for any groat 
distance in a country covered by dense fol'est and accessible only by a 
few streams, on which even continuous outcrops arc not found, is 
apparent, while the numerous dislocations and disturbances of 1.ho 
strata, render the accurate portraying of the different members, from 
their stl'ike alone, except by actual exposures extremely unsatisfactory 
You have 1.hornforo deemed it bosL to include the whole group in one Classification of 
system, under the heading U ppol' Cambrian, nolwilhstanding it in- the formations. 
eludes numel'ous outliel's of Cambl'O-Silurian formations - ULica and 
IludRon RiYor, - but presents no evidence of any Potsclam or Lower 
Cambrian strata. 

*The lino of the great fault between the Utica or Hudson River and Explan"'tion of 
I 11 t. ] b l j cl fi cl t 1 · t l . the outliers of t io o (or por 1011 ms oon c ear y e ne a · severa porn s a ong its newer rocks. 

eastern cxte118ion, while the detached areas or outliers of the upper 
rocks, which arc generally of small extent, appearing to form an 
integral portion of the Levis, it:i folly explained by supposing them 
to have been caught up and infoklod with the older strata in some of 
1.hc great crumpling;; and apparent overturns which have affected the 
whole region to the south-cast of the gl'oat St. Lawrence and Champlain 
break. 

IGNEOUS RocKs. 

The various exposures of trappean rocks, wh!ch arc seen to cut thcTrapdykes. 
Devonian strata under consideration, have been fully described by Sir 
W. E. Logan (Repo1·t 1844, p. 40). Five arc there mentioned, all of 
which have the aspect of true dykes. Throe of these occur on the 
north side of Gaspe Bay, of which the most easterly is one mile and a 
quarter west of the outside point of Little Gaspe Cove; the second, 300 
yards above Little Capo Oisoau, and the third, 300 yards above the 

* These remarks must not he taken as applying to the metamorphic area as displayed in the 
Shickshock range, that area not having yet been closely examined. 
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same point. The fonrth occurs at Anse Cousin, one mile and thrcc
quartcrs above the bluff on the upper side of the entrance to the S. W. 
arm. The £fth is that seen at Tar Point, and is chiefly remarkable for 
the presence of petroleum which occurs, so11ietimcR solid and sometime:; 
liquid, in numerous drusy cavitieR, disseminated through the trap, and 
which are often lined with chalcedony. None of these dykes have an 
apparent breadth greater than tc1r to twelve yards; and from the fact 
of their having in<lurated or otherwise altered the sand::;tone strata 
with which they are in contact, it is evident that their age is subsequent 
to the deposition of this portion of the Devonian. 

Another trap dyke, observed by us last season, is on the back conces
sion, near the we:;tcm boundary of the towmihip of Perce. The 
exposure here has a surface breadth of 260 paces, and is sutToundcd by 
saudy slates, presumably of Si lurian age, but largely concealed by the 
overlapping Lower Carboniferous sediments. The trap is of a hard, 
steely groy color, heavy and cry:;tallinc in charactor, and forms a 
knob over which the road passes with an abrnpt descent on its 
eastern side. 
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To AMRED B. C. 'ELWYN, EsQ. , LL.D., F.R.S., F.G.S., &c., 

Director of the Geological and Natural History Sitrvey of Canada: 

Srn,-In complia1Jc·e with your instruciiomi, I visited during the past 
summer, some of the mines in the province of Quebec, with a view to 
add to the l\Iuscum collections, and also to obtain material for making 
type collections for distribution to educational institutions. 

The districts visited were those best known to afford ch:ll'acteristic 
E"pecimens, and where recent excavat i011s may have made these more 
aec:cssi ble. Statisties of the mines visited w~re carefully collected, and 
although supp lementary to the object in view, these may nevertheless 
be interesting. Fifty-two different mineral speciei:- were collected, the 
g l'eatcr numbel' bci11g from the .Apatite mines in Ottawa county, the 
l'Cmaindel' from the Bastem Townships. 

0TTA'WA, l\iay, 1883. 

I have the honol' to be, 

Sir, 

Your obedient servant, 

Oil.AS. W. WILLil\WTT. 
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NOTES 

ON 

SOME OF THE UINES 

I:'< 'J'l!E 

PROVINCE OF QUEBEC. 

BY 

CHAS. W. WILLT:M:OTT. 

COPPER. 

IIari:ey 1Iill .Mines.-Thoso mine:; are tiiluated on the 1 '7Lh lot, in the 
15th raugo of Loedi:!, in the county of :M:ogantic. Before they wore 
closed in 1 '79, the Company'ti attention was cliro<.:Lod more especially to 
the Kent tihaft, and the Fanny Eliza vein described in the Geology of 
Canada, 1863, p. '728. Of the two levels that have been driven, only in the 
one at 180 feet, hafl any furthol' work boon done since the publication 
of the report of 1863, pp. '725-n9. This level bas been extended to 
150 feet to the wcAt; from it an incline at an angle of 45 degrees 
has been sunk for a distance of 600 feet; i>omo very rich pocket:; 
and lode::; have been met with. The Fanny Eliza vein has yielded 
an ore of 50 per cent. 

These pockets arc filled with quartz and dolomite, mixed with a 
beautiful variety-of purple copper. Sometimes the pockets hold ore 
only, with imbedclccl rounded crystals of quartz. In some instances the 
ore is replaced by reticulating masses of chlol'itoid, and in rare cases 
the two minerals arc associated. 

At the time of my visit, in August, 1882, three men employed by a 
New Yol'k Company, (the present owners) were taking the water out 
of the shaft with a hand windlass. This work had then occupied them 
ten months. 

GGl 
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The manager states that it is the intention of Lhc Company Lo com
mence mining nexL yeal", as soon w:; the 1:mow ioi off Lhc ground. They 
intend Lo sink now shafts, and :>l10uld Lhc rc::;ulL prove saLioifacLory, 
they will el'cct l:lmclting furnace:;. 

On the next lot No. 18, in Lbc Ramo range, a small opening has been 
made in the hydI"o-mica schii,;L::; to the depth of six feet, on a vein of 
v itreous Ol'c, (chalcocite) in a matl'ix of decomposed bitter i:;pal'. This 
vein is traversed by bands of chlorite, often arranged in alternate 
laycl's with quat'tz, and. resembling the strnctuL"C of Eozoon limestone. 
The ore is reported to have yielded on assay 8 ozs. of silver to the ton. 

Ascot Mine:-This mine, situated on the 8Lh lot of the 8th concession, 
in the township of Ascot, ha:; now become the property of the Shcr
bL"ookc Mining and Smc\ting Company, who arc dcLcrmincd to resume 
opemtions on a mol'c extensive scale. 

'Phe shaft which is about 150 feet deep, wa:; being emptied of water 
when visited in 1882. 

The ore, yellow sulphureL, iti derived from a Lwo feet bed in chloriLic 
mica schii:>t. IL is stated to average about 7 pot' cent. of metallic 
coppc1·. 

Hepburn Mine.-This mine, ;;ituated about 3000 fecL to the S. W. 
of the Ascot Mine, is also the propcrLy of the Sherbrookc Mining and 
Smelting Company. A shaft has been sunk Lo the depth of 156 feet. 
At sixty feet, a level has been d1·ivcn thirty feet, from this .a north and 
a south cross-cut was made; the latter was canied 110 feet, at which 
distance a bed of yellow sulphide, twenty-fom feet thick was cut, 
averaging about 7 per cent. metallic coppcl'. The north cros;;-cut was 
carried 125 feet where another bod of yelllow ore was cut, said Lo be 
twenty-seven feet thick. 

No ore has been raised, the object of the Company being to develop 
a large reserve. 

About twenty men are employed at this mine. 

Suffield Mine.-This mine, situated on the 3rcl lot of the 13th con
ces. ion of Ascot, is n.lso the property of the Sherbrookc Mining and 
Smelting Company. A shaft has been sunk 200 feet; at the depths of 
eighty-five feet, and 200 feet, levels hav;i been dt"iven to the east, the 
former 300 feet and the latter 100 feet, connected by a vcnt.ilating 
winzc. 

The amount of exposed ore is about 40,000 tons, 3,500 to 4,000 tons 
have been taken out and will be concentrated and smelted at the mine. 

Mr. Stewart, the Company's obliging superintendent, informed me that 
with the present ::tppliances they can take out seventy-five tons a day. 
The drilling is clone by an air compressor driven by an engine of sixty 
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hori:;c-powc1·. The clrilli:; which have a HLrokc of 3~ inches and make 
500 blows to Lhe minute, penetrate eighL feet in "15 minutes. 

The bulk of the ore is of a. very fi no texture, :rnd val'ics in color from 
a :-iLccl grey to a. pale yellow. It rcscmblcH porLio1rn of the Ifartford 
mine ore described by Dr. Hal'l'ington af\ tetrahcclriLe. (Geot. Survey 
Reports, 1877-78, p. 52.) 

Iron pyrites is frequently associated with it, both in granuln.r masses 
and large tubes. 

Assays of ore made by John Mati~;cy & Co., London, Engln.nd, gave 
l:lilver varying from 8 ozi:;. to' 235 ozs. Lo Lhc 1.on. and from 4 1.o 29 
per cenL. of metallic copper. 

Sixty men are cmployml at this mine. 

JuoN ORE. 

Leeds.-On Lhe lOth lot of the 15th l'ange, in the towntihip of I,ccdti, 
the magncLic iron ore, det;cribcd in the Geology of Canada, 1863, p. 677, 
has since been found in :-iitn and traced a considerable distance. Several 
tons of the ore were t:ihippe(l Home time ago to Lhc St. l'lfa11ricc ·L?orgei-; 
on Lrial, and proved to be of good quality. 

St. Armand.-On the 431·([ lot of SL. Armand oat:1t, a small opening 
has been made, on what appcart; to be at first glance, •m cpidotic 
dyke, or it may poHsibly be a thin vein. It is almost vertical, and is 
flanked 011 either side by ep ido1.it amygdaloid and chloritic sch istl:l. 
Thc1:;c cpic.lofic rocki-<, hold i\mall shining })latci:: and crystal,; of specular 
iron, to the extent of about 5 per cent. l need hardly say this 
onterprisc did not prove remunerative. 

S. Ham.-On the lst range, between the 22nd and 24th lots, a bed 
of magneLite occurs. It is about eleven feet wide and overlaid by ser
pentine. 

Wakefield, Quebec.-On the north half of lot 7, in the lst range of 
Wakefield, a vein of magnetite was met with, about 4 feet in widLh. 
There aro numeron. · detached crystals on the surface which have been 
derived from the disintegrating limo:itono that form:; the walls of the 
vein. 

MagnctiLc occurs also on the south half of the same lot in veins, 
and patches distributed through a pyroxene rock. 

ANTHIONY. 

S. Ham, Quebec.-At the antimony mine of South Ham, situated on 
the 28th lot of tbc lst range, on the property of Mr. W. Russell, of 
Quebec, when visited in August, some preliminary work was being 
done by a timall gang of men, who were employed removing dctatchcd 
pieces of rock from the bottom of the shaft, which bad caved in through 
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unskilfnl working, having caw;cd the timbers to give way. It is the 
in Len Lion of Lhe owner Lo sink 10 foLhoms deeper. 15 yards off, a donblc 
shafL bas been sunk to Lhe depth of 100 feet, in black argillaccom; 
slate, holding disseminated g rains and cry::;tals of native antimony. 
Pockets of the 1mlphide (stibnite) are occasionally met with. 

Two Ol' thl'cc levels have been driven short distance;;, bnt with what 
result I was unable to ascertain; judging from what had been excavated, 
none of the ore would average more than 5 per cent., exclusive of some 
very rich pockets said to have been extracted. 

Two hundred yar<l.s east of this t:ihafL another opening bas been made 
to the depth of 12 feet, and judging from the dumps of extracted 
minerali;, some vcl'y rich pocket;; of naLive antimony have been taken 
out; the presence of the su lphide is marked only by small acicular 
crystals that al'c sometimes met with in cavities in the wall rock. 

The minerali:; of antimony that have been noLiced at this mine at'c :-
1. Native Antimony distributed th1·ough a great thickness of a1·gil

Jaceous slate, in dissemin~ted g1·ains, and ~mall crystal;;; the latter, 
however, arc confined Lo the vcini:;. This deposit may be regarded as 
an interstratiiicd bed, alternating with other rocks of a more micaccout:i 
nature. A highly lust1·ous variety of native antimony fills some of the 
pockets, which abound in the region of the slates. It is invariably 
associated with the ox:pmlphicle (kennesite) in diverging masses and 
capillary tufts. The color of the latter varying from dark cherry-red 
to almost white. 

2. A granular variety of valentinite intersected by small crystals of 
the same mineral, sometimes accompanied by rounded crystals of 
quartz, con::;titutes the filling material of some of the veins, and like the 
native metal is a::isociatcd with kermcsite, in, however, a more advanced 
state of decomposition. Besides the massive variety, small but well 
clcfino<l. crystals of valcntinite and senarmontite may frequently be 
seen lining cavi ties near to the waUs of the vein. In bl'Caking some 
specimens of the native antimony, obscure diverging blades were 
noticed, and it appears that the kermesite, and the native metal also, 
has been derived from the sulphide. 

The passage of the sulphide to kermcsite is shewn by the latter when 
fractured often exhibiting included portions of sulphide. This accounts 
in some measure for the sulphide which elsewhere appears to be the 
most abundant form being here comparatively rare. The bedded 
material averages about 5 per cent., and has to be concentrated to 8 per 
cent. before it is marketable. This is accomplished by first passing the 
ore through a set of stamps, a stream of water then carries the crushed 
material on to a rubber belt about four feet wide, revolving at a slight 
inclination, by which the heavier particles arc carried. under, to the 
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receiving trough, whilst the lighLct' portiom; pas,; ofl' with Lhc water. I 
have no doubL that a great deal of the oxide must be lost, and also por
tiom; of the native :metal. On examining some of the slime numerous 
Rhi ning particleR of antimony could be seen. A la1·ge commodious build
ing has been eI"ected, wherein il'l stationed an 18 horRe power engine. 

NTCKEL. 

01ford Nicl.:,el Afine.-ThiR mine is situated on the 6th lot in the 12th 
range of O~ford. Mining oper:itions h:we apparently been suspended 
some Lime. 'rlic general :ispect on approaching the mine conveys some 
idea of them iRd i reeled enlerpri~e of the pt·opl'iclors. Numel'ous substan
tial houses have been ercctc<l, also a commodious store, powder-house, 
smelting-furnace, &c.-all now deserted, with the exception of one house, 
used by the caretaker. This group of houses forms quite a village, and 
were they situated in a more frequented locality, would~ all probability 
prove more remunerative than the mine. 

Two small shafts have been sunk on what appears Lo be a large 
calcite vein, cnclmdng small transparent green crystals of chrome garnet, 
and e>flen penetrated by long filaments of pyroxene, of a greenish or 
yellowish color. 'rhe latter mineral often occurs in long fibrom; masses 
cleav ing with great facility parallel to the fibres; it also assumes reticu
lating Rhapcs, the intervening parts being filled with dogtooth spar and 
dolomite. 

The chrome-garnet alRo forms large granular masses, holding, spar
ingly disseminated, small brass- like grains and crystal\:; of millerite. 
The largest crystals, however, are generally found penetrating a beau
tiful clcavable variety of c::tlci Le, and often exceed three inches in lengLb. 
Cavities arc of frequent occurrence in the massive portiom; of the 
chrome garnet, and are usually fi lied with small dodccahcdl'OnR of Ll'ans
parent green garnet and minute crystals of chromite. 

GOLD. 

Gold Afine, Gatthby.-An opportunity was taken to vis it the so-called 
gold mine on t.hc propel'ty of Mr. Elzcar Deblois, marked on the town 
plan No. 1, in the 15tb range of Garthby. 

Some promising specimens of native gold in a fcnuginous-looking 
quartz, occasionally holding some cubical pyrites, arc 8bown by the 
proprietor, who assured me they were taken from a vein at the back of 
his house. On examining the vein, it was found to be highly crystal
line, exhibiting many rnodificd forms of qual'L%. It was not visibly 
aurifcrous, and it also presents other points of difference, with the 
specimens shown as coming from it. 
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GRAPHITE. 

On the tiouLh half of lot 7, in the lst range of Wakefield, a fine 
gl'anulal' val'ieLy of gl'aphitc occurs, filling pockets in a fine-grained 
cryfltallinc lirnm;tonc. 

The rcsidcnLs of the ncighborhood arc in the habit of using the el'Ude 
matel'ial for polishing purpose,' . Whether this can be exLractcd to 
advantage muRt be decided by a trial. The outcrop, which is about 
two feet, dipping aL a high angle, clom; not present any encouraging 
foatmc, although there i,,; every reaHon to suppose the min41-·al i,; diRLri
butcd to some extent throughout the entire band. Thi;; might easily 
be proved by u o;horL adiL level. A sorpentinous mineral, which may 
pt·obably be referred to rcnssclacritc, form. lenticul::u· paLchcs in t he 
same band, and like the limc;;Lone is also gl'aphitic, alLhough in thiti 
instance, in broad ;;cales. 

A mineral, pt~bably aragonit.c, occurs in connection with thiR lime
stone. It stands out in relief on the weathered sut'facc, and consiHts of 
conical gl'onpH of long fibl'cs, weathering Lo H ycllowiRh-brown colour. 

ASBESTUS. 

'l'his mineral is llOW causing 'Omo excitement in the EaRtcrn rrown
shipR, augmented by the grndnal increasing demand for it. 

There appear to be -unlimited q_uantiLies of it di stributed throughout 
the entire serpentine belt, which attains it;; grcalesL prominence in 
the townships of Thctfol'd and Coleraine. Tbe existence of asbcstus i;\ 
general ly made apparent hy the whitish i;hining t:iubstance fonnd coating 
the serpentine al'ising from the decay of the outcropping veins. But thiH 
mrn;t not bA taken as always indicating ihc presence of workable veinR. 
The sorpcnLino may be dcYoid of asbostu,; for several feet adjoining 
other masses in terserted by n nmcroui; veins ot it. Asbcstus veins arc 
apparently confi nod to oertai n masses, through which they pursue 
parallel cout·Hes. Not unfroqucntly two small veins arc Roen to converge 
into one. 

At the TboLford minmi, and clswhcro, there at·c large blocks of t:icr
pontine without a trace of asbcstu, . 

The veins arc occasionally associated with grains of magnct.itc and 
chromic iron. Cobbing is then resorted to as the best means of separa
tion. The magnetite forms rather con;;picuous masRc;; between the 
veins of asbe::;tus in King'R mine in Thetford, and sometimes it entil'Cly 
replaces the latter. 

Boston Company's Mine.-At the Bost.on Asbestus Packing Company'ti 
mine, on the 27th lot in the 5th range of Thetford, I was informed by 
Mr. Sheridan, the company',; Managcl', that although the output was 
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fully up to expedations, the demand was much gt·cate1· than they could 
meet. The features at this and the neighbouring mines are very 
similar; a massive serpentine, varying in color from a dark green to 
almost white, cut by numerous veins of chrysotile (Asbcstns) from a 
quarter of an inch to four inches in width, which arc comparatively 
free from foreign matter. 

When visited in the month of August, this mine was about seventy 
feet deep sml covered a great deal of ground. About seventy-five tons 
of very fine m1bmitus were awaiting shipment to Boston. A portion of 
a font· inch vein, that could not weigh less then two hundred pounds, 
lay on the hc:ip. 

The average daily output during the summer months, was two tons. 
Seventy-five men employed. 

Johnson's .Mine.--This mine Hituated on the 27th lot in the 6th range 
of the same township, bas been opened by a trench of abot1t fifty yards 
long, which not only affot·di> ample gang-way room, but idso senes 
for drainage purposes. In cnLting this trench a wedge shaped mass 
of felspathic t·ock wns encountci·ctl in the serpentine. As at the last men
tioned mine, the work is progressing most favourably, and when 
visited, the fifty men employed had raised ready for shipment about 
Rixty-:five tons of first clas asbcstus. Th'e daily output averages about 
two tons. 

King's 111ine.-King Bros. mine is situated on the 26th lot in the 5th 
and 6th ranges of Thetford. This mine had commenced operatiomi, 
but a short time previous to my visit. The veins near the surfaee arc 
small, and the f-ibrns of crysotilc at·e much broken by small penetrnt
ing veins of magnotite. They, however, seem to improve in depth 
both in quality and size. Twenty men arc employed, whose aggregate 
daily output, would amount to half a ton. Twenty tons have been ex
tracted and arc ready for Rhipmcnt. 

Wards Jltline.-This mine is situated on the south half of lot 27, in 
the 5th range of the same towrnih ip. A gang of twelve men has just 
commenced operations, but owing to the necessity of J_Jroc11ring a per
mit to tunnel the railroad track, were nol making much progress. 

Wright's Mine.-Tbis mine recently opened, is situated in the town
ship of Wolf.;town. It wafl not visited, but I learned that about four 
tons had been extracted. Twenty men being employed. The average 
daily output iA about one quarter of a ton. 

Big Island Pond.-This mine, t:iituated on Big Island, in Lake Nicolet, 
in the Township of South llam, is the property of .Mt·. W. Rus8ell, of 
Quebec. The serpentine rocks at this point rise rather abruptly to 
the height of Hcvcnty feet, forming cliffs on Lhc western sitle of the 
island. 
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Several openings have boon made at the most pL"om1Rrng points, 
revealing in every case, voi ns of ~uibostus or crysotile in more or loss 
abundance. The mineral 011 this island, presents many poinLH of 
difference, both in qrmlity and extent, with that from the township of 
'J'hotford and elsowbol'o, and may be ;;aid to comprise four varieties : 

First. Small veins raL"oly exceeding half an inch in width, the fibres 
not easily separ:tble. 'J'his, however, doeR not detl'aot from itR com
mercial value. 

Second. AppaL"ontly O('cupying a position at right angles to the 
veins above noticed, is a COl1l':>C fibl'ous mineral, resembling rope, and 
eviLlenily dcl'ivcd from the asSO('iatod picrolite. The extl'omc length 
whic:h these fibt"e1:> may aLtain could not be determined, but judging 
from exposed portions it cannot be less then throe feeL 

Thi!'d. VoinH somewhat rcsomb!ing the latter in aspoeL, bnt much 
finer in tcxtul'o. The fibl'o ean be separated with gL"e11t faci Ii ty, though 
firmly attachecl at one encl to the parent rock. 

'Fourth. A ,.;toatitic: asbostus roc:k. resembling "Mountain Loathoi" ' 
fonmi important masses, onclo,;ing small concrotionary pellets of 
a,;bestus, the ccntJ"cs of which eontain a nucleus of Horpentino. Very 
little has yet boon done on the i:-.land , to develop these asbestus veins, 
perhaps, owing to the difficulty of transport across the lake, which, 
however, would pL"obably be 1uo1·e then counterbalan ced by t he magni 
ficent rotnrnH, thif< locality pL'OmiHOH to afford. 

J\.PATITE. 

'rhc prospect of apatite mining cannot be said to be on the decline, 
and a trip through the apatite region will soon diRpel any doubts in 
this rcspcC"t, that rumour may have given rise to. Apatite lands arc still 
in great demand , and although cxhorbitant prices arc often offe red; 
they are nevorthole,;s refused. The importance of this industry to 
the Gatineau district, is daily becoming more apparent, and the con
struction of the Gatinoau Valley railroad will, by affording easy 
transport render it stil l more pL"ofitable. 

I had time to visit only a few of the pl'o<luctive mines in the town
ships of Templeton, Hull arnl Wakefield. These will be referred to 
separately. 

Haldanes Mine.-This mine is situated on the 12th lot in the l st 
range of Wakefield, but wao; llOL viRited. Specimens from it wore 
g iven me, some of which wore of a dal'k green granular variety, very 
much impregnated with i l'On pyrites, while the gL"anular vari ety of a 
lighter shade contained no pyrites. 

Moore's Mine.-Tbil:l mine ii; situatotl on the 1 '7th lot in the l st range 
of vVt~kofiold, on the property of Mr. ThoK. Lawlor, the mining right1:1 
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being secured by Mr. Isaac Moore of Ottawa. Nothing appears to 
have hecn done to develop the apatite on this lot, with the exception 
of some prospecting, exposing a few .·mall veins; one about fom· feet 
wide was greatly mixed with pyroxene and crystals of tourmaline. 

ll1oore's Mine.-This mine is al.so the property of Mr. Isaac Moore, 
and iR situated on lot eighteen, range two of the same Township. At this 
mine an almost vertical stratum has been stripped for about fifty feet 
along the strike, exposing numerous veins and pockets of apatite in 
pyroxene and limestone. The veins hold fine crystals of black mica, often 
accompanied by crystals of pyroxene cf 50 l:bs. weight, with their 
terminal and lateral planes well prese1·ved, although somewhat dulled 
by an incipient decomposition. An interesting vein of about two feet 
wide occurs at this mine, filled with crystals of apatite varying in i:;ize 
from ouc ounce to several humlrcd pounds. In following the vein, a 
cavernous vug was struck, with an entrance of five feet, the overhanging 
wall being covered with long hanrlsomcly formed crystals of pyroxene. 
The space;;; between these crystahi arc best accounted for, by an exam
ination of the material forming the floor of the cave, and which coni:;ists 
of ll isintcgrated particles of apatite and an occasional crystal of pyroxene, 
liberated by the decomposition of the apatite rock. 

A few yardi:; from this cave in a deprei:;sion where the rocks become 
more horizontal, several pits have been 1-rnnk with very satisfactory 
results, on what appear to he bedded masses of apatite alternating 
with other rocks, as pyroxene and a translucent variety of scapolitc. In 
one instance, a vein of quartz wa8 Reen cutting the stratification with 
inclusions of apatite and pyroxene. 

About 120 tons of apatite had been mined, and wa» ready for shipment. 
At the time of my visit, the average daily output with ni11c men em
ployed, was four tons. 

I have since learned that two hundred tons more have been extracted, 
making the total 230 tons for the year 1882. 

The bedded masses arc generally of the fine granular variety, 
although the vein i:; arc sometimes filled with the coarser varieties. 

Wilson's Mine.-This mine is situated on lot 17, range 2, of Wakefield. 
An irregular vein of apatite has been followed about 40 feet, It is about 
12 feet wide, with a tendency to pinch out, in which case a bed of 
ferruginous-looking apatite, running with the stratification, may become 
avaiiable although the removal of the overlying rocks would be attended 
by a great amount of labour and expense. 

The apatite from the veiu consists of two varieties, the clcavablc and 
the granular, varying in color from a bright red to a dull green. The 
grains of the latter variety arc so strongly cohcl'cnt as to admit being 
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mined and shipped with less loss than some of tbe varieties known as 
sugar phosphate. 

When visited in Scptembct· about one humlred tons of first quality 
apatite had been taken out and were ready fo r shipment. Eight men 
were employed in the mine. 

fJJoore's M!ne.-This mine al o belongs to Mr. I saac Moore. It is 
situated on lo t 12, range 16, of Hull. Several open ings have been 
made at variorn; points on thi lot, the re~mlt of whir,b wa. not of 
a nature to enco t1rage furthct· investment. Tbe aggregate outpt1t of 
Lhe seve1·al pits might possib ly amount to 30 tons. Tbe vei ns of apatite 
that were noticed were usually very small , sometimes intermingled 
with pyroxene. 

Crystals of apatite ar e also abtrndantly interspersed tht·oughout the 
pink calcite veins that intersect the rocks of the neighborhood. Tbe 
ovct'lying rock at tbi s mine consists of orthoclase, Rtudded with imper
fect crystals of tilanitc and pyroxene, having a thickness of about 30 
feet. 

In connection with the above may be mentioned a hand ot pink lime
stone, occurring a short distance east of the apatite openings, enclosing 
fine crystals of a greenish-black horn blonde, sometimes three inches in 
length and an inch in diameLer. Immediately overlying tbis is another 
band of whitish limestone holding disseminated plates of graphite. 

Close to the last mentioned place a small pit has been sunk, for what 
purpose, I am unnwarc, revealing several feet of scapolite, apparently 
forming a bedded mass. The associated crysta ls, although attaining an 
immense s ize, arc usually very much defaced. 

Apatite .Mine.-On lot 7, range 7, of Templeton, a pit has been sunk 
through an orthoclase rock, studded with ct-ystals of t itan ite, striking 
a bedded mass of apatite, presenting a 15 feet face and still not limited. 
The apatite for the most part is a coar se cleavable variety, often very 
much impregnated with pyrites. Veins of calcite may be seen cutting 
the stratification, holding rounded crystals of pyroxene and apatite. 
Scapolite and hornblende, arc also of frequent occurrence, filling 
cavities. 

About 50 yards east of tbis opening another has been made, in what 
appears to be a bed of greyish-white scapoli te rock of considerable 
thickness, cut by small veins of apatite, and there are also pockets of 
a lamcllat· variety of pyroxene and apatite, which arc somewhat con· 
spicuous. Over one hundred tons of very fine apatite had been mined 
and were ready for shipment. Four men worn employed in the mine. 

P ost's Mine. -This mine is situated on the cast half of lot 9, range HJ, 
of Templeton. 'fhc opening v is ited consists of a trench about 50 feet 
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long, and from 30 to 70 feet in width. The amount of apatite that has 
been raised was not ascertained, a:s all work was suspended. 

On examining the dumps, the mineralogical characters of the rock 
did not appear to differ from those shewn by many of the othet· apatite 
localities, with the exception of the occurrence of cbabazite and 
prchnite, the former in semi-transparent penetrating twins, and the 
latter in greyish-white mamillated gl'oups, the individuals of which are 
st;.ongly coherent. I have si nee lcamccl .M:r. Post is carrying on opera
tions farther east, but with what success has not been ascertained . 

.Jackson Rae Mine.-Tbis mine is situated on the wc<>t half of the same 
lot, and comprises a number of opening;;, the most extensive of which i<> 
a tunnel. On descending the slope to the mine, the eye is at once 
attracted by the numerous veins and patches that intcri:;ect the standing 
walls, and many of them cros:;ing the stratification. 

Amongst the associated minerallS at this mine may be mentioned a 
massive iron pyrites, often enclosing grains of apatite, and in one instance 
a thin fi lm of pyrites complete ly enveloped a crystal of apatite. Mr. 
Ma:son, the company's manager, presented me with l:!ome interesting 
i:!pccimens of apatite, of a dark bottle-green c:o lor. They were in 
nnggets and rounded crystal:;, :;hewing deep indentations or cavities. 
They were probably derived from some of the calcite veins. 

At the time of my visit about twenty men were employed, aud the 
apatite heaps would aggregate tLbouL 100 tons. At another opening on 
thiK lot, known a:s the Spring ~Iino, a boauLiful varioLy of sea-green 
color occurs, but Lo what extent this has been worked I failed to learn. 

Murphy's Mine.-Tb i8 mine is ,;iluatcd 011 the south half of Joi; 10, in 
the lOth range of Templeton. ii t the Limo of my vi:;it work had been 
suspended. 

Several pitt> have been ~unk, at vm·ioLl~ Jcpth>i, in thu pyrnx:une strata, 
ancl any comment on the same woulcl be a 1mporfluou:; repetition of the 
<lcscripLions alrca<ly given. 

Jlfica.-A tbirk calcite vein was cut in one of the pits. It holds largo 
plates of mica, often two feet square, and perfectly free from cracks or 
folds. Plates of tbiK mineral have been subjected to the heat of an 
ordinary coal stove, for three months, without any porcopti blc swelling 
or parting, but their transparency is slightly marred owing to their 
becoming ,tingcd by:the flame. Thi" vein may yet become of economic 
importance. _ 

Scapolite.-A beautifu l pink translucent :;capoliLe was noticed amongst 
the debris from the mines. It appear;; to assume this color only 
on exposure, as freshly fractured specimern; are colorless. 

Mr. A. McLaurin's Property.-ThiR property is situated on the 80nth 
half of lot 8, in tbc 12th range of 'l'emploLon. Tbc pyroxcnic rock<> 
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Cl'Op out in many places on ibis lot, and are occasionally cul by veins of 
pink c:ilciLc, holding prisms of mica :in<l of apatito. The more workable 
<lcposiLK, however, are confined to veins in the pyroxene, which vary 
very much in width. It is the intention of J\fr. A. McLauren to com
mence operation::; in the fall. 

Breckin's .A1ine.-This mine is situated on the 23rd lot, in the 13th 
range of Templeton. AL the time of my visit wol'k was suspended at it, 
owing to other cxposmes in the neighborhood, affording more cncoUL·ag
i ng pL'ospects. The apatite, visible, occurs in spm·R and small lcnti
culal' patches, and may pro,·c more abundant at a lower level. 
The misociated minerab noticed were titani to in large impcl'fcct cryRtals, 
ticapolitc, prchni1.c, pyroxene, fluorite, idocrasc, natroliLc (?)and zircon . 

Blue Apatite.-On the Ronth half of lot 7, in the lflt range of Wake
field, rimall Rky-bl uc CLTi!talH of apatite occ1u·, arisociated with prisms of 
Rih-ery mica, in a <li1<intcgratctl limestone. 

BARI'rE. 

Barite.-Baritc occul's on lot 12 in the 12th l'angc of Templeton. A 
Rmall opening haR been made in a gneissic rock, on, what is pi·obably, 
a betltlctl vein of' a lamellar variety of bal'iLc. The upper portion 
of the tlcposit, is greatly mixed with calcite, also, occasionally by 
browniRh red gcnicnl::ttctl crystals of rutilc, which mineral appeal'S to 
be more freq ucnt, in a yellowi,;h brown baritc, that occurs near to the 
overlying gneiss. 

A small riuanLity of the mineral has been taken out, and consists for 
the most part of nn admixtnre of calcite and baritc, conRtiLuting a vet-y 
inferior article. These impnriles arc less frequent in the lower portion 
of the bed. 

GARNET. 

Garnet Mine.-An opening has been made in a band of crystalline 
lime. tone, situated on the north half of lot six, in the firRL range of 
Wakefield, and better known ari McBryde'R Mine; crystals of Garnet 
of various moclificationR, from the doclccahcdron to the elongated 
trapezohctlron, occur in Rome abundance, also in clusters and Cl'JR
tallinc aggregates of undcterminable form, from almost colorless 
to white, and. from translucent to opaque. One of the most com
mon forms being that of a rhombic dodecahedron of a hair brown 
color. The lateral planes Ro mctimeR measuring two inches, and an 
inch and a half in diametc1'. 

These crystalR arc associated with zinc-blonde, galena, pyrite, 
idocraRc and gmphitc. The pyrite often fot·mR a considerable propor. 
tion of the whole m:rns. 
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Mitllin's Mine.-Anotnor opening has boon made on lot fourteen of 
the first range of the same Lownship, where work, I am tokl, has boon 
carried on for four montlis, but with what object in view, l failed Lo 
perceive. The rock is a voq cry8tallino limestone, interhod<lcd wiLh 
m::usscs of wollastonito. This latter mineral being somotimo::i intot·
minglod with the limestone forming granular masso:;, enclosing rndo 
crystals of a wine colorod garnet of largo dimensions: their structure 
is decidedly granular, and they shatter under the least concussion, 
abd are consequently nsolel:ls for ornamental purposes. 

Idocrase.-Tho:;o cryl:ltals arc accompanied by largo translucent 
brown pri:;ms of idocr::u;o, ofLon two inches in length, and one inch in 
diameter, with their angles more OL' losl::! bovollod. 

Wollastonite.-WollasLonito alF<o occurs on the t:louth half of lot seven 
in the first range, filling a vein with a sky blue calcite, and a mineral 
resembling idoc1·aso. 

Tremolite.-Tremolito in reticulating mastioi::! of a light green color, 
occur:; on lot :;oven Loon of the fit-st range of Wakefield, enclosed i 11 a 
pink calcite. The bladed individuals arc often semi-transparent, and 
deeply striated longitudinally. They arc accompanied by crystal:.; of 
pyroxene. 

Scapolite.-Scapolito may be mentioned in the same connection form
ing beds of some thickness, the unweathered surfaces of which are 
covered with crystals of the same mineral. Although the faces arc 
somewhat rough, owing io partial decomposition, their crystalline 
form is perfect. 

'I'itanite.-To enumerate all the localities where tiLanite occurs 
would be both endless and useless. Suffice it to say, it is one of the 
most commonly associated minerals of the apatite rock:;, either dis
tributed in crystals or forming lamellar and granular massc:; in 
pyroxene. 

On lot seven in the first range of W akcfiekl, it occurs iu crystals in 
stlCh abundance as to make up more than throe-fourths of the whole 
mass, and even the remainder is sometimes thickly studded with 
minute crystals. The titaniferous mass is again cut by calcite veins, 
also studded with crystals of titanite. Moro perfect cL"ystals, !:iowevcr, 
occul' under similar circumstances about two hundred yards north of 
the latter place, of a clove brown color, and often measuring three 
inches across. 

Haldane's Mines.-Since writing the foregoing, l have been furnished 
with more details respecting th is flourishing mine, owned by Messrs. 
Haldane and Sons, of Aylmor, and on thoil' authority the following 
statement is based : 

They have now sixteen openings on veins of apatiLe, traceable from 
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twenty to 100 fcoL across the lot; Lhoir width varies from two to Lon 
fooL. Among the most promising oxposLu·os that have boon worked, 
may bo mentioned a vein of rod apatite, ten foot in width which hai:l 
boon skipped for a distance of forty-Lwo feet, and tested to the depLh 
of fifteen feet. Another opening known as tbo " Big Pit" has boon 
sunk 135 feet, and has yielded since it was first opened about 1,800 
tons of dark greenish apatite. The vein in the bottom of the mine is 
said to show as well as ever. 

A number of other veins in the neighborhood of the Big PiL mine, 
have afforded several hundred tons of a pale green apatite. About 100 
yards south of Lho "Big Pit " mine, anoLhor opening hati been made 
on a vein of rod apatite, from which abollt eighty ton.· of 86~ per cont. 
phosphate have boon extracted. A tunnel has boon d ri von about i; ixLy 
feet following a vein of bluoit:1h green apatite, from which 100 tons 
have been taken. 

Messrs. llaldano expect to have 600 tons ready for i:;hipmont in the 
spring. .Fifteen men arc employed in counoction with tbo minmi. 
And during the four years of pos:;m;sion, twenty-five acres of land 
have boon cleared and some subsLanLial buildings orecLod. 
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ALFRED R. C. SELWYN, EsQ., LL.D. , F.R.S. , F.G.S., 

Director of the Geological and Natural History Survey and Mu&eum. 

Sm,-I have the honor of herewith laying before you my Report 
upon the work carried out in the Laboratory of this Survey during the 
past year. It embodies only such analyses and examinations as were 
deemed likely to prove of general interest. Of these, such as were 
conducted by Assistant Chemist, Mr. Frank D. Adams, have, in all 
instances, been duly credited to him. 

The results of an examination of a series of coals, from the North
west Territory, is in cou1·se of progress, and I trust to be in a position 
to hand you the results, in the form of a separate report, at an early 
date. 

I have the honor to be, 

Sir, 

Your obedient servant, 

G. CHRISTIAN HOFFMANN. 

OTTAWA, December 30, 1882. 
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l\IISCELLANEOUS MINERALS. 

SAMARSKI'fE. 

This interesting mineral-not hitherto met with in Canacla--was Samarekite 

found just beyond tbe north-western limits of the township of J3rwisard, ~~~~~·~·~h(;.'" 
county of Berthier, P.Q. 

It consisted of irregular-shaped fragments without the slightest indica
tion of rystalline form. Lnske, sub-metallic, shining. Color, browoish
black, almol:lt black; in parts iridescent. Opaque even on the thinnest 
edges. Brittle. Fracture, uneven. Streak,- g reyish-brown. Rarclness, 
about 6. Fuses between 4 and 4·5. Specific graviLy, 4.9478. ln the 
closed Lt1be decrepiLaLeK and gives off a little s ligh t ly acid water. Readily 
and complete ly decomposed by heating wiLh concenLl'ated su lphuric 
acid. Analysis gave:- Analysis of. 

~ro l~~l~icAa~idd.} ....... .. ......... .. ·····••·• ... ..•.• 55.41' an ... IC Cl .. 

'l'ungstic Acid. ..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -
Stannic acid........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .10 
Yttrium oxictet . . . . . . . . . . . . . . . . . . . . . ................. 14. 34 

Cerium oxidest . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. 78 
Uranium oxide (UQ 3 ) .................. . ............. 10.75 
l\fangauous oxide . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 l 
Ferrous oxide.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. 83 
Lime ............••........................ ; .. .. .. ... 5 . 38 
Magnesia. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11 

Potash...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .39 
Soda .. ...... .. .. . ... . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . 23 
Fluorine ............................................. trace. 

Water........................................ 2.21 

99.04 

•Apparently in grca.t pa.rt, if nota.lmost entirely, co lumbic acid. 
t 'l'he presence or ubsence of other members of this group waslnot:l\scertained. 

H 1 
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A gramme of Lh e fi11cly pulvcl'ized mineral, decomposed by h eating 
with 1rn lphuric acid, wiLh caL"cl'ul cxclu ti iOll of a i1 ", decolol'izcd an 
amouut of pola;;,;iurn pcl'ma11gauale co1Tc8po11d iug to 4. 7D per cent. 
fe rrou,; oxide. The wale!' was expell ed uy ignition a 11d ('Oi leclcd in a 
chloride of caiC'i nm lube. 

INDURA'l'BIJ CLAY. 

Tn clumtcd e ln y From Soul'iH Ci ty, Soul'iH lnvcl', I\ianiLobn. 
from Mani lobn. 

Slruclure, co mpact. Uolol', I ig h L IJl ui,.;J1.g1·cy. Lu;;tl'c, dul 1. 8mooth, 
but mcagl'e to t he to uch. Ad hcl'Cs i;Ll-0 11g ly lo lhe tongue. 'l'ough. Some
what sonorou"'. Jfa,l'd11 ei-;s, abouL 3. l<' l'ac l111·l', i1· 1·cgiil:tl', occmi iona lly 
impcl'foctly lal'gc conchoidal. ~fay be gl'o1111d , with tolerable facilit.y, 
to a ;;oft impa lpable powdel', which fo1·n18 with walel' a mol'e 01· lm;i; 
pla;;lic pai;tc. Geological position, Ul'e l:t(·cou,.; - (Pie l'l'e fol'nrntion.) 

This specim en war:; co ll cdcd by Dr. A. H- C. ~e lwy 11 , who at Lhe lime 
of banding it to me exprc~;;cd lhc op inion LhaL iL would, in all proba
bi lity, pi'ovc an exce l Ion L malcl'ial fol' the ma11 ufi1<:t lll'C of building 
bl'ick; a supposit ion, the co1TectneH1; of which l1 m; been folly borne out 
by acLnal expcrime 11 t. 

Fol' the purpm;e of bl'ick making, lhiH material rcquirei;-agl'eeably 
with the pre;;ent expericncc-11 0 adn1ixLure whatever. ln t he fo ll ow ing 
exp erimcnLr:; iL was i; imply g l'ound Lo powde l'-w hi ch it l'eadil y :1dmils 
of-mixed into a sLifr paslc with watcl', well pugged a nd Llten t he mould
ing of the briclrn proceeded with. By emp loyi 11g lhe maleL"ial i11 a fin e 
state of division, and forming lhc briclrn undcl' p1·c1:11:> urc, a n a1·ticlc of very 
cloRc tcxtn re may be cnsul'cd. Th e bl'iclcs afte r havi ng been tho L"oug h ly 

Ttsndaptabilily dried, were fin ally burned in the rnuillc of a cupclling f'urnace, aL a 
:~~.~~fncture of foll -r ed h eat. On exami nalio n they wel'C found lo lnwc retai ncd th eir 
~~~~l ~~'i~k~nd fol'm we ll , hav ing ncith c l' warped nol' t;rackcd ; lhey were firm and 

to ug h ; the co lol', a vcl'.r plcar:;ing 011 e, may, pcl'hap,.,, be !Je,.,L dcscl'i ucd 
as a vc l'y pale bl'ownit:Sh-ycll u11'. They wel'c in no wiHe aft'edcd by 
pt'Otl'actcd a nd repeated i mmcn<ion i11 waLcl'. 

Othcl' of these brickti WCL'C irn;cl'ted in cove l'cd c1·uci lil rn;, a nd these 
lattcl' p laced in an a ir-fu L"n acc, the lcmpel'alurc of w hich was gradua lly 
rai;;ed, until , at the cxpirnt ion of a n houl', a while heat had been attaine(l, 
at which tempcnitlll'c it wa:; mai11Laincd fol' an addilio11al Lwo hours. 
On opening the crucibl e the bl'i ·k;; were fo nnd to h ave r efain cd lhcir 
original form intact, t hey bad ncilh c l' warped 11or cracked, lhcii- edges 
remained p erfectly t>b}i1·p :wd :; bowed 11 0 i ncl ication of' having n11dcrgonc 
even Lhc m ost incipient fuHion. Color, a ve ry pale r cddi1:>lt-1Jrown. 

The foregoing experiment;; tc11d lo i:; how llrnt lhiH clay il'lwcll adapted 
for Lho manufacLurc of a11 cxcell c11 (, building brick, and farther , lead to 
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the infornnce, UiaL iL co ul d alrio Le advantageous ly employed for Llic 
manufacture of a good c Ja,..,., of fire bride 

1L i; l1ou ld be i>LaLed llmt Lhi:-; material i:; rcad il yacecc:-;;;ib le, and occurri 
in imH:lic~tlly unlin1ited <putnLity. 

An analyHiH of' Lhii; e l:ty, and furLher ex pe rim en lH in regard Lo it:; 

employment a:; a rcfrado1·y maLcria l, w ill be carri ed o ut i11 ll1e co u1·:;c 
o f' a conlempla.t ed early in vest igation bea)'ing dirccUy upon the i;ubjcel 
of our tirc·cla.yr;. 

llll' ~II NOUS i'-\NJ)- lWf'K AND .\ 11 NJ:: llAL-TAlt OR MAL'l'llA. 

11'ro m the A,,il1aba,;ca 0 1· E lk Rivc 1·-NorLh-wc;;L 'l'el'l'itory. \Villi Bitu111i11ou" 
Ba nd-roek .ind 

r eference lo the geo log ical posiLion a 11 d genemi mode of oc:cn 1Te 1H:e o l mrner.il-tar 
fro111 l hc Nortli-

the above, 01·. R. Bell inform:-; me:- wc' t Terri Lory. 

'"l'lrn L Lhe depo,.,it i,; of C retac:cous age, but r eHt" directly upon 
limm;Lone of Lhe Devonian syriLem. 'l'hc bedding o f' Lhc laUc r undulate:-; 
gc11Lly, while Lhc a:-<ph:dtic :-;and li es in t hi.e k hori;,,o nLal layc1·:; upo n it;; 
Ernl'f~tcc, a11d i11 l:lO m c cai-;c:-; fill r; fh;:;urcH in the upper ]J:trL of' Lhe lime-
HLonc. 'J'Jie :1splial Lie matter haH no clouLL r ct-iulLed from petroleum 
rii;i ng up 0 11L of the u11dcrly ing Devonian rocks, in w hich vidc nce of 
it:< cxii;len ee ca 11 he clclected. Jn dcscencl i11g the Athabmica l1ivc 1· iL 
war; tin;L obsened ~L fow mi lcH :tboYe t he junction of the Gleunv~tLc r 

bnuH'h, Le low w h id1 iL become:; mo re eo nspicuo ui;, forming the whole Motle of 

ban Im of thcHt1·c:i111, with the cxtcptio n ofafow foctor limesto 11 c at Lheoccurreuce. 

bal"c, fo l' a d i,.;ta11 cc o(' ma11y milc:-i. 'l'heRc ba11 k:; arn 1;omcLimct-i abouL 
o ne hundrnd a nd tifLy f'cct in h ei.g ltt , and frcqLwu Lly maint:tin :m e leva-
t ion of :tbouL o ne h u11drcd focL fo r considentb lc cl i;;Lanee:;. J~xccpt 

w here lhcy luwc been lo 11g exposed Lo the wcnLhe1·, t hey gcne1·ally look 
as bl:tek a:; coal. A lhick Lar i,; often seen draining 0 11L of Lhe deposit, 
and in 11111nerolu; places on Lhc g ronnd aL Lhc fooL o f either bank, 0 1· on 
terr:teer; lower titan lhcir summits, th iH t:Lr co ll ectt-1 i11 poo l:;, or flows 
in ;; luggi;; h ;;Lrcanrn Lo lowe r leve ls among Lh e peaty materia l:; in the 
wootb. T ito :; urfaec of these accLLmulaLion;; of tar ii; u;; ual ly covered 
wiLh a hat'd c ne<l pilehy Cl'USt. The uoaLmen on Lhc rive r break through 
thiH crnsL in order Lo co ll ect the underlying La i· which they boi l clown 
and uHe for pi Leh ing their crnfL. Some p:Lr t:; of the ba11k:;_a1·c rendered 
pl:t,;Lic en masse f'1·om being ovc r-l:laLuratcd with Lhc asphalt, and in warm 
weath e r th ey s liJe g rnduall y down into Lhc bed of Lhc river incorporat-
ing the uon lderH and p ebb le:; in Lhcir conn;e." 

lll'l'U1'1 LNO UH SAN ll-ltOC K. 

From Lb ALhaba,.,ca Rive r, abouL ;; ix milei; below its confluence witl1 J3iturninous 

l C l l '' ll L d b D R .B II Tl · · sarnl-rock. tic ean vn, er. vo cc e y 1·. . c . ll l:l 1;p cc1mcn wal:l comp~cL 
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and bomogcncou:; in appearance, :md of a dull, dark brownish-black 
color. Specific gravity aL aL 60 9 F. 2.0-!0. At the LemperaLLU·e of 50° F. 
iL is quile firm, barely, if aL a,ll, yielding to pres~mre, and does not oil 
the band; al 70° F. iL gives somewhaL to Lbe touch, and is slightly 
sticky; aL 100° F. it become::; quite soft and eminently soils the fingers. 
1t is scarcely acL·_d on by alcohol in Lhe cold, and but very slightly at a 
boiling temperature; but ether, oil of 1.urp nline, keroi:;ene, benzine 
(petroleum i:;piri L), bcnzol (coal-tar naphtha) and bi-i:;ulphide of carbon, 
more ei:;pecially 1be last 1.wo i1amed, readily dissolve 1.he bituminous 
matter, with formation of dark brown colored solutions, and leaving a 
pure or almost pnrc siliccouH rci:;iduc in the form of sand, of which ap 
parcnLly the bitumen bad constituted the HO I c binding medium. 

Th e composition of 1.his specimen of the rock wai:; found 1.o be as 
follows:-

.Bitumen ............. ... ............................ . 12. 42 

·water, mechanically included . . . . . . . . . . . . . . . . . . . . . . . . . . 5. 85 

Siliceous sand...... . . . . . . . . . . . . . . . . . . . . . . • . . . 81. 73 

100. 

The sand consisted of colorless b:ansparent quartz, noL unfrcquently 
presenting the bright glassy lustre of broken quartz crystal, the surfaces 
were, however, for the most part, more 01· leRR dulJC(l l>y abrasion: it 
contaiD ed a few flak e1:> of silvery mic~t, and, as Mr. Adams-to whom l 
handed a small quantity for microRcopical cxamination-inforrnR me, au 
occasional fragment of felspar. lL is on the whole exceedingly fine, 52 
per cent. of the same passing a s ieve of ninety meshes to the linear 
inch; 16 per cent. one of seventy-five meshes; 15 pet· cent. one of 
sixty-six meshes, and 9 per cent. one of fifty meflhes, lea,v ing a balance 
of 8 per cent. as rejected by the latLer. 

Sub>equent to Lhe foi·egoing examination Mr. A. S. Cochrane, of this 
survey, handed me a specimen which he coll ected, and which differs 
from Lhe above, in that it docs noL appear lo contain so much water 
and the bituminous mattel' partakes more of the naLurc of asphalt. At 
the temperature of 65 F. iL is quite hard, fragments may be chipped off 
with a hammer, and it is reducible in a mortar to a non-coherent pul
verulent condition; at 100" F. it barely yields to pressure, and is only 
slightly adhesive : at 150° F. it gives to Lhc touch and is somewhat 
sticky ; at 200° F. it is quite sofL, and may be readily moulded. 

MAL'l'HA OR MINERAL-'l'AH. 

From the right bank of the 4-lhabasca, about twelve miles below its 
confluence with the Little Red River. Collected by l\fr. A. S. Coch ran e. 
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This material also occms at several other points further down the 
rive t", and is identical with that rcfc1Tcd to in the prefatory remarks. 

The Hample in question had a pitchy-black colol', in thin laye rs and 
by lramimilLed ligh t, rich dark reddish-brnwn. The specific g ravity at 
60" b'. wa8 found to be 1.023; aL lhiH temperature it has the eonsiRtcnce 
of a soft cx:Lract, and will barely How; aL 70° ~'., flows, but sluggishly, 
whi IHt at 100° r'. it has the conRiHLcncc of ti·cacle. 

As rcgardl'l Lhe utilization of tl10He sub81anccs,-the moRt approp1·iate Economic uses 
·1· . f I fi l th fi I . I . ld b I . of the B1tumrn-app 1catwn o L ic ormcr anl aL or w 11 c 1 1 t wou appear Lo e ac m1r- ous sand-rock. 

ably adapted, would be fo 1· a;;phal Ling purposes. It has one ofthe most 
important qualificationR of :i good bituminom; concrete, viz., in timate 
combination of the mineral a nd organ ic constituents, and t his in a degree 
which no artificial peeparation of Lhe kind could be expected Lo possess. 
It will, in all probability be found, tlrnL a vc1T slight treatment will ren-
der it suitable for employment in the construction of roads, foot-paths, 
court-ya rds, etcetera; for asphalting the fl ooring of g ranari es, basemen Ls 
of warehonHeR and t he Ii kc, and forth e t· as a roofing material. Should 
it be deemed more expedient to separate the bitumen, th is may be 
effected by :-;imply boiling 01· maecrnLing the material with bot water, 
when the bituminous matter, entering in Lo fusion, will rise as a scum Extm~tion of 

the Bitumen. 
to the surface and may be removed by skimmers, whilst the sand falls to 
the bottom of the vessel. 

An experim ent was made in order to ascertain the greatest state of 
purity lo which the bitumen could be brought by this method; it was 
found, tbaL of Lhc 81. 73 per cent. Hand, G9. 26 per cent. had been 
r emoYcd, th e extracted bitum011 containing 50.1 per cent. sand, and
owing Lo Lhe cxtl'emc fi11e11eRR of a portion of t hi s latte r, as already 
mentioned-it may be questioned if the purification, by this method, 
could be ])ushccl much beyond Lhi H. 

The sand separated by Lhi;; process, when ca refull y contlucled, is 
free ·ol' almost f1·ec from bitnmen, and might, after being heated to 
r edncHs in a reverberaLory fomacc-Lo destroy any litt le adhei·ing 
bitumen-be advantageously employed for the manufacture of one of 
the better qualities of glasR. 

The above treatment reqnires but the l:!imple:;t of appliances and 
might be read ily carri ed ouL on Lhe Hpot. 

The amount of maltha at my cl isposal was far too small to wan ant Economic uses 

any attempt at its distillation. Should it occur in sufficient quantity, of the Maltba. 

it might possibly, amongst other uses, be advantageously employed as 
a crude maLc1-ial for the manufacture of illuminating and lubricating 
oils and parrafin. 
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NATURAL WATERS. 

'!'he following lake and l'iVe l' wate rs from th e N ol'th-w est Tcl'riLory, 
were coll ect,ed at t,h c i1mt,:-u1 cc o r Mr. A. S. Cochran e, whil i; t, conducLing 
a Hurvcy in Orn f!C'C Lion of eounLry in qu mi tion , and handed Lo me by 
him for examina ti on. 

1111·. Fl'ank D. Adam:; hmi condu c ted a ciualita Li vc analys is of th ese 
w:ttc l'~, a nd al :so m-1 timalcd th e amoun t, of toLal di 1-<;.io l1'od i-;o lid matte r 
eontain crl in th em. Th e r c1-< nlb; obtained hy him W CI' as Rtatcd 
hc low . 

Exnminn l inn of 1.-Rei nd ec r I.1ake.-'fhis ·wa tc1· was t ak en from an O])en S]) UCC beLw cen 
w11 tcr fro111 · 
ReindeN Lnk e. th e is land s, ahou(, ton mil c;.i a bove th e on(,] e (, o r t he Jake. Date of 

coll ecti on, .July 25th , 1881. 

Tb ere wmi n, flmal I q uan LiLy o f' floccnl en L smip cndcd maLLc r of a 
y cll owi Hl1 -IJl'own col o1-. A fLc l' filt,rati on th e waLcl' lrnd a fn,int 
bl'ownish-y c llow tinge. '!'he Flp ccifi c g ravity aL 15 . 5° C. wn s found 
to be 1OOO . 0-~, and Lh c lo ln I di 1-<solved Ho lid mat lol' d1·i ed at 100° C., 
arn ouoLcd Lo 2.02 g l'ain ;.; Lo th e Imperial g all on.-IL conLnin cd : 

Pota>sa nncl soda . ... A ve ry small qua nti ty, potassa prcdomiua ting. 
Lime .... . ...... . .. ,\ slight t race. 
Mag ne8ia . . ..... .... A trace. 
Silica . ... . . .. . . ... A very sma ll quantity. 
()arboni c ac icl .. ... .. A mere tmce. 
C.: hlorine ... .. ...... A tmce. 

Examii.1:1 lionof 2.-Chnrchill 01· fi}n g li Hl1 Hivc l'. - Tbis Rampl e was. taken from the 
wat er fn1m 
Churchill ecn(,1 ·c of th e 1·ivc1-, nbouL Rix ntil cH above th e K e ttl e l<'alb. DaLc 
Rh· er 

· of c·o ll ce tion, .T11ly 28Lh , 188 1. 

Th c l'c was a lnl'go quantity of f1occul en t, Hlt Kponrl c<l mat.Le i· o f a 
lig ht, brom1 co lo l'. Af'lc l' filt1·a t io1• Lh e wa tc l' hnd a pal e browniHh
ye ll ow tinge. Its 1-< pcc ifi c g l'av it,y a t, 15.5" C., was 1000.17. Th e 
to lal di sso lved f\O lid rnattc1·-dl'ied at 100° U.,- arn ountcd t o 7.96 
g rni nt-> p c l' Jmpel'ial gnllon.-U conlain cd : 

Potnssa nml soda . .. . A rath er large q uantity, potassa predominating . 
Lim e . . .. . ......... A sma ll quantity. 
i\Tagnesia . . . .. . . . . . A very sma ll quantity. 
S ili ca .. . .... ... . . . . A som1·wha t large am ount. 
Carbonic acid . . . . .. . A very small quantity. 
Chl orine .. . ..... .. . A small quatJtity . 

Exn rnin:i tion of 3.-SaRkaLeh cwn,n Hivc r.- T ak cn from th e centre of th e river, about a 
wate r frolll f .1 ·b l . . . 
"n$lrntehcw:111 qunrlc1· o a mi c c ow Uie Jllll d 1on of the Big-Stone Rivc 1-. Date 
lll\'er. of co ll ecLion, Ang w-1t 3 1'd , 1881. 
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There was a large amount, of i.JrowniHh-black color ed flocculcnLExnminntion 
(,l . . Af'l fi 1 I (,' tl 1 <l l of wo ler from ma 01· in RURj)CllHlOn. 01· 1·a ion, 1e walcr ia a pa e Saskotchewan 

u1·ownish -yci low colo 1-. 'l'h e Hpeci fie gravi ly at 15. 5" C., waK found Rh•er. 

t,o l>c 1000.3:3, a nd Llic lotal <li:-;so h·ed HO lid water-dried nt 100° 
C.,-amonnlcd lo JG.GO grnin;;pc rTmpcrialµ;nll on.-lL contained: 

Pot.assa and soda ... . A rather large quantity, potassa preponderating. 
Lim e .....•........ A large quantity. 
l\fagncsia ..... .. ... A rath er large quantity. 
Fenous oxide ...... A trnce. 
Silica ........ .. . . . A somewhat, large amount. 
Su lphuric acid ..... A somewhat large amoun t. 
Carbonic aeid ...... A large amount. 
Chlorine ..... .... .. A very smn ll quantity. 

or th e foregoing walel'H that, from Lim H.eindeer Lake, iR remark
able fo1· the Hmall amonnt, of cli Hso lvcd so lid maLLer whi ch it con
taimi; in t,hi ;; l'egard it would take rank with the waters of Bala 

Lake, Mcrion c LIJRhirc, Wale;;, and Loch Katrinc, PcrthRliirn, Scot
land , Lhc former of which containH 1 .953 grain;; ( P'rankla.nd and 
Odling ), an<l Lhe lat,te 1· 1 .981 g rains (Wallace) of solid matter to 
t,bc gall on. 

rno ORES. 

TT ,mtATl'rE. 

1.-.From near Lbc head of Loch J_,omond, a quarter of a mile north- Iron ores-
f. J L ' A. d · d. d f .1 l Analyses of wes L o t1e 1· 01sc roa , an a qual'Lcr o a m1 o so uL1·wcst of 

McVicars l'Oad , Cape J31·eton county, Nova Sc.;oti:'I. Mr. Hugh 
Flct,chor informH me t,haL iL is a co nLacL dopo:-;it, and Lhe geo logical 
posi Lion , l1owc r Carl>on ifo1·o n;;. 

Skuctul'c, compacL. Co lor, s Lccl-gl'ey, in parts r ed. Detcrmin- Hmmatite from 
ncnr Loch 

ation;;-Ly 1r. ! ~rank D. Adams-of' lhe more impo l'lant COD- Lomond, Nova 
stiLuenLH, gave the fo ll owing r esult:;: Scotia.. 

F erri c oxide .......... . ........... . ... . ... . 
l•'e rrou s ox ide . . . . . . . . . . . . . . . . . . . ............. . 
Manganous oxidl' .... ... .. .. .......... . ..... ... . 
Phosphori c acid . .............................. . 
Sulphuric acid ... . . ..... .. .................... . 
w.itcr, hygroscopic ........... .. ............... . 
Insolubl e residue .......... . . ... .. . .. .... . .... . . 

83.645 
7.640 

.285 

.077 

' . 194 
. 341 

7 . 768 

Metallic iron, total amount of...... . . . . . . . . . . . . . . 64. 494 
Phosphorous . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (134 
Sulphur.. .. ....... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .078 

Should ihi:; d epo;;iL prove al a ll exLensivc, and the ore equal in 
quality to the above sample, i L cannot fail to prove of importance. 
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MAGNETITE. 

2.-A specimen of magnetite from the thiL"teenth lot of the sixth range 
of Bagot, county of Renfrew, Ontal'io, was examined by Mr. F. 
D. Adams, and found to contain: 

Metallic iron.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45. 87 
'fitanium dioxide.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . trace 

Insolubl e residue.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28. 56 

The ohject of the enquiry did not call for a more extended 
examination. 

IIe ha a lso examined sample of magnetite from other lots and 
ranges-i n this township, in order to ascertain if they contained 
titanium dioxide or no, and with the following results : specimens 
from lot five, and the eatit half of lot 1.en of the twelfth range, as 
also a specimen from the twelfth lot of the •eventh range, were 
found 1.o be quite free from the same. 

~'h~~~d~~tB~'~.m :1.-A very fine crystalline, dark steel-grey colored magnetite from 
L.S. location seven, Thund e1·-Bay, Lake Superio1·, was found to contain : 

llfotnlli c irnn ........ .. . . . . . . . . . . . . . . . . . . . . . . . . .. 49.02 

Insoluble residue.............. . ... .............. 24.61 

Thi s specimen wati perfectly free from titanium dioxide. 

Magnetite from 4.-1.Iaanetic fron ore. from the seventeenth Jot of the eleventh range 
county of n 
Frontcna c,Ont. of th e township of Olden, county of Frontenac, Ontario . 

Clay iro1i-• lono 
from North
west Territory. 

.M:assiYe, Rt rncture, coarse-crystalline. Color, g l'eyish-black-
lustr e, metallic. A pari:,ial analysis gave as follows: 

F enic oxide..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 68 .146 
Ferrous oxide.. ..... . . . . . . . . . . . . . . . . . . . . . . . . . . . 28. 975 

Water, bygroscoµ ic . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 059 

In soluble res idue............ . . ...... ......... .. 1.36± 

l\1etalli0 iron, total amount of. . .. . . . . . . . . . . . . . . . . 70. 238 

This specimen was perfectly free from titanium dioxide. 

CLAY IIlON-S'l'ONE. 

The following seven specimens of clay iron-stone from the North
west Tenitory, were collected by DI". G. M. Dawson, by whom 
they were submitted to me for examination, accompanied. by the 
following note8 in regard to Lh ei1· geological position and gen ral 
mode of occurrence, in that section of country. He says: 
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"H may be Rtated generall y, that iron-Rtone OCCUL'l:l in greatc1· or Cloy iron-stone 

less abunclancc at all hori zons of Lhc C1·ctaceothl and Laramie or ;;~~'~ .f.~~;.\1~~ ry
Fol'L Union beds, whcthc1· of mari 11 e or fre:'lh wat.el' origin, through- ~11~~~~·~~; 1 ,.;:i11°~~00f 
out the Not"Lh-wcst Tc1TiLory. 

NoLwiLluitanding th iK general distt-ibution, howcvcl', no locality 
yet obi;erved ii:l capable of y ielding thii; ore in such g reat quantity 
as to justify a belief in iLs immed iate commercia l value. 

The iron-stone OCClll'i:l ei ther in nodular mai:lses, fo llowing certain 
layers of the Hhal es, 1>and y-elays and clays of the fo rmations above 
referrnd lo, 01· in mo1·e 01· leAs r egular nodul ar Ahccts intercalated 
between the beds. To Lho::;e localities in whi ch a considernule 
number of iron-sto11c bearing bands occur in proximity. in a 
modcL"ate thickness of beds, the g reatest importance attacheR, and 
in some of these it may eventuall y be proved profitable to work 
over the enLirn Lank:; fol' theil' extraction . The ::malytic1> HO far 
made tend to shew the high position which the;;e iron-:-;tonc;; hold 
among oreR of the l:lamc clasr.;, both as to percentage of iron a nd 
freedom from injuriomi element·. 

In th e Pierre shales expoRed in Pembina Mountain and its 
vicinity, the iron-stone so fa1· tfoicovered is of inferior quality, 
and Lhe ore is not abunclan L. 11'lll'the1· wc:;L, in the J,ignitic (Fol't 
Union) formation of the Souris region, iron-stone is much more 
abundant and often occul's on the surface in largo quantities, 
where it ha:; been left ns t he HOfL containing bed1:1 were denud ed 
away. 

In the region drained by the South Saskatchewan and its tri
butaries, the Pierre shales contain a much larger proportion of 
il'on-stone than they do in theil' eastern exposures, and in some 
places may yet prove to hold deposit. of economic impol'tance. 
Numbers 5 and 8 of I.he p1·0Hent series of analyses a rc of ore 
del'ived from this snbdivision or the Cretaceous, the former OCCUl'J'
ing in nodules of large size and in COllsiderable abundance in 
scarped banks on the Bow River, the latter in the immediate 
vicinity of Lhc main coal seam on the Belly River, but in a layer 
on ly a few inch es thick. Number 7 is also probably from Lhis 
horizon, and occurs forming a seri es of beds each a few inches in 
thickness, which are intet'calated in black shales in such great 
number as to form a considerabl e propol'tion of the whole. The 
locality is near the mouth of Kananaskii:l River, a Hhort distance 
from the Bow Rivel' fall. Specimen number 9 is from a se ries of 
pale ;;andsLonmi and Kandy clays which undel'lie the Pierre shales, 
and contain in some exposUl'e:; very large quantities of iron-stone 
nodules, remarkable from their great size and septarian character. 
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The il'On-sLone of thi s subdivi s ion of the 01'ctaccomi waR obse1Ted 
to be mo;;i abundanL in t he hig h ;;carped banks betwee11 the monLh 
of th e, t. J\fal'y's Ri ver and Coal l3ankH on Lhc Belly River. Num
bers 10 and (i a!'C dcri vcd from a HC l'i OR of beds, the prccitie 8trnti
graph ical pm~it io n of which i1-1 yet open Lo some doubt. Th ey 
contain esLua 1·i 110 fos;; ih;, and ocem; iona lly many large nodules and 
nodular Hl1 cctH of il'Oll-8LOnc. rrh c loc:iliLy on th e Bow R.iV CI' from 
which Lhc Rpcci mcn nnmhercd G wa,; eoll ec!ed, ifl one of thoRc 
which appca1· mo><t p1·omi ;; i11g; h ere Lhe iro11-Kto ne:; :trc YCl'J 
:tbll ndan (, and ofte n HCVCl'!.l. i fo n,; in weight.. rJ'h c Hlrttiig raphi cal 
poRiLion of the :-;pccim cn numbel'cd 11, is unccl'tain, owing to t he 
exLrerne di;;Lul'banec which the bed;; in th e immediate v icinity 
of the mountains hn ve irn ffo l'cd" 

5.-Bow Rivel', eig h t rni lmi a bove Gmssy Jslancl. 

Strnctnrc, ve ry fin e g ranular. Color, a;;h-g rey wiLh a brownish 
tinge. f-itreak, a1;h-grey. Frnciurc, imper fectly conchoida l. IV ca
thcrn pul'pl i8h-brown. 

A parti a l analysis of t hiR ore gave : 

Ferrous oxide.................................. 40.347 
l<'cnic oxide.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 878 
Water, hygroscopic .. ....... ...... . .... _.... . . . . . .856 
Insoluble residue ... . ................ .. ........ 16.121 

Metallic iron , total a.mount of.... . . . . . . . . . . . . . . . . 31. 996 

G.-Bow Rive1-, twelve mil es nbovc Prairie TRl:tnd. 

Struciul'e, compact. C'o lor, :uih-grcy. St!'Cak, pale aflh-grcy. 
]fraci11 l'o, large cunchoidal. \V cath c1·;;, r edd itih-brown. 

A partial analyRiR of ibis Rpecim cn g:wc: 

Fenous oxide ............ . .. _.. . . . . . . . . . . . . . . . . 28. 818 
Ferric oxide . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 818 
Witter, hyg-roscopic...... . . .. . . . . . . . . . . . . . . . . . . . . 938 
Insoluble residue.... . . . . . . . . . . . . .. . . . . . . . . . . . . . 13. 935 

Metallic iron, total amount of._.. . . . . . . . . . . . . . . . . 22. 987 

7.- Kanana:;k iR 01· Hapid River, neai· it;; conAu cnce with Bow 
Hive 1·. 

St!'uctul'e, vc t-y fin e granular. Color , da1·k bluish-grey. Streak, 
dark-grey. Ji'1'actu1·c, impc l' fect ly conchoidal. W cath el's, browni;;h
rcd. 
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A partial analyRis gave: 

Ferrous ox ide. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13. 786 

Ferric; oxide........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . 772 

Water, hygroscopic ............. , . . . . . . . . . . . . . . . . 473 
Jn solubl e res idue . . ......... . ............ . ...... 66.966 

M talli c iron, total amount of. . . ................ . 11 . 263 

8.-Belly Rive r, rtt "Coa l Ban Im." 

11 n 

Clay iron-8tonc 
from North
west r11crrit.ory 
-Analyses of, 
cont. 

Rll'ucln l'e, vel'y fin e g l'nnn br. Col or, hrnwniRh-gl'ey. Stl'e:ik, From l3c ll y 
. I ·1 · l b . l . n . fi l River. aRh-g rey w1t 1 a A 1g ii rowni H 1 L1nge. 11 r acLure, 1mper ect y 

eonchoidal. 

A pal'lial analyHif> gave: 

Ferrous oxide . •.. ..... ..... . .. ..... ............ 
F erric ox ide ...... ........... ... . . .... .. . . 
Wate r, hygroHcopic..... . . . . . . . . . . . .. . ... . . . . . 
In soluble residue .. . ...... . .. . ................ . 

Metallic iron, tolal amount of ......... . ........ . . 

9.-Belly River, about HeYen mil eR below '·Coal Ban Im." 

41. 458 

. 328 
1.042 

10.294 

32.475 

StnH: ture, fin e g rnnnlai·. Color, Ila le r edd ish-b1·own . , 'Lr eak From Belly 
'Uh•e r. 

browniHh-gr ey. FracLnre, ir1·egnlal'. WeaLh e1·t-1, dark rcddi;;h_ 
brown. 

A partial anrtlyKiR gave the following r esults: 

FetTOUR oxide .............. .... ........... , ... . 
Ferri c oxide. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
Water, hygroscopi c ..... .. .... ...... .... . ...... . 
T1rnolubl e residue..... . .... ... ...... .. ........ . 

Jlfotn.lli c iron, tolal amount of . .................. . 

30.730 
1. 398 
1.272 

23.754 

24.880 

10.-Belly River, about ::;even Leen rnil mi eaRt of th e mouth of the Littl e From Belly 
Bow River. J{i ver. 

Structu1·e, compacL. Colm·, pale b1·owniRh-yellow. Htl'eak, light 
grey. l~raeture, la1·ge <'011 choidal. Weathers, b l'ownisb-yell ow. 

A pal'Lial analysiR of this Rpecimeo gave:-

Ferrous oxide . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30 . :l02 

F erri c ox ide .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 .487 

Water, hygroscopic. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . l . 445 
Insoluble residue ... . ..... . . ... .. .. ... . . ....••. .. 12.120 

Metallic iron, total amount of. . . . . . . . . . . . . . . . . . . . 26 . 165 

11.-Mill Creek, aL coal outcrop, abouL foul' mil efl above the mill. From Mill 
SLruetnre, fine grn1mlar. Color, <lark grey. Streak, ash-grey. Creek. 
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Fl'actu l'e, irl'egula1·. Weath ers dark r eddish-brown. A partial 
analys iH of this specimen gave:-

Ferrous ox ide .. ........ ..... . ..... . .... . . . . 37.985 
F erri c oxide... . . . . . . . . . . . . . . . . . . . . . . . . . . .811 
Water, hygroscopic... ... . . . . . . . . . . . . . . . . . . . . . . . . . .634 
Inso ln ble residu e ..................... . .. . ....... . 22.5 11 

Metalli c i ron , tota l amount of. ... . ..... . ........... 30. 11 2 

MANGANESE ORES. 

1.-Frnm the G-lemnorc 01· l\fonison min e, Salmon-Rive1· road , about 
two mil es east of the h ea l of Loeb Lomoncl , Cape B1·e ton county, 
Nova Scotia. 

This specim en consisLcd almost exc lusively of pyrol11site ; a 
pal'tial analysis of th e same-after d1·ying aL 100° C.-afforded M:r. 
F. D . Adams, th e foll owing re~mlts :-

Manganese dioxide...... . . . . . ........... 91 . 84 per cent. 
F'erric oxide... . . . . . . . . . . . . . . . . . . . . . . . . . . . t2 '' " 
Insoluble residue... . . . . . . . . . . . . . . . . . . . . . . 2. 91 " " 

2.- Bog Manganese, from the v icinity of Big lfal'bOUl', Boularderie 
I sland, Cape Breton, Nova Scotia. The deposit is stated to be an 
extensive on e. 

This Hample was in Lhe form of pOl'OUS friable lumps, varying in 
color from dark-brown lo brownitih and bluish black. A partial 
analysis, by ~ifr. F. D. Adams, gave the foll owing results :-

Manganese dioxide .... .... ..... ...... ... .. 25.42 per cent. 
Wate r .. ................... . . . . ........... 33.52 " " 

Judg ing from specimern;, col lected in pl'evious years, from this 
loeali Ly, I am disposed to regard the one in question as a picked and 
not an average sample of this deposit. 

GOLD AN D SILVER ASSAYS. 

The following assays were all conducted by Mr. Frank D. Adams:-

PROVINCE 0~' NOVA RCOTIA. 

Gold and Silver 1.-·~·rom a large bt·ook, a little above the Salmon River road, seven 
assays. miles from the bead of Loch Lomond, and s ix miles from Mira. 

The specimen, a single fragment, weighed four and a half ounces ; 
it consisted of a breccia through which was di sseminaLed galena in 
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a very fin ely cliviclcd HLaic: Urn galena apparenlly c:onstiLuLcd buiuold and Silver 

a small proporLion of t he whole. A88:Lys gave.- ""says, con t. 

Gold .. .. . .. . ..... .. ... .. ... ... ...... . .. . . . ..... . None. 
Silver.. . . ... . ... . ........ 3. 879 ounce8 to the tou of 2,000 lbs. 

~.-Canso roau , nine aml Lh1·ee quarter mi le:; w ei:;t ol' Camm, Guys
borough c:o un t.r, Cape B1·e ton. 

Tb e l.iamplc weighed a Ii W e over fo ur pounds; iL consitiLed of an 
astiocialion of copper pyrileti, a t·tienical pyrites and i1·on pyrites io 
a gangue of g r eyiob , trans lucenL quartz. l t wa:; fo und Lo con Lain:-

Gold ................. _ .. .. .. . ....... . ............. trace. 
i:ii l ve r . . .... .. . . . .. . ... . O. 379 ounce to t he too of 2,000 lbs. 

3.-ThiK 8p ec irnen was taken from an op ening about Lwo hundred feet 
diRtanL from lkLL of the preceding sp ecimen. 

lL consi8Led of miHpickc l assoc ia.ted wiLh a small quanLiLy of a 
g reyi sh tranRltwenL quartz. 

It contained only traces of gold and silver. 

PROVINCE OF NEW BRUN SWICK. 

4.-Elm-tree River , Glouces te r co LrnLy. 
The specimen, a sing le fragme nt., weighed som ewhat over three 

and a qmLrlc1· pounds, and consisLed of a coa1·Rely c r·yi-;la ll inc galena, 
il RKO ·ialed wit.h co1)pc1· py 1·ilc8 an la Hm::tll quantiLy of zi nc bl cnclc, 
in a gang11c or g r ey ish, "ubLransluce nL q_uarLz-th e tat.Lor consti
t uting . .t9.8 per ccnL. by weight. of Lhe whol e. Assayfl gave:-

Gold . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . trace. 
Silver .. .... ..... ..... 7. 197 ounces to the ton of 2,000 lbs. 

5.-Fl'om 1.he Ro-called " Nigacloo Hih'cr-mino," Glouce;;le1· counly . 
A fine c rysLalline g::dena., asHociated with a little zinc bl ende, in 

a mor e or less weaLbercd rocky gang ue. The metallic s ulphides 
constituted but a small proporLion of the whole. It contained:-

Gold . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . trace. 
Si lver ... .. ... .. . . . .. .. 5. 8 ll onnces to the ton of 2,000 lbs. 

Prol'incc of 
C\'o,·it Scoti>t. 

Province of 
New 
Brunswick. 

PROVINCE 0]' ONTARIO. Province of 
Ontario. 

6.-From a small iFi land in Lhe Olt.awa Rive l'. n ear -lfiLzroy H arbour, 
township of 11'ilzroy, Car leton county. 

A coa.J'l:;cly crysLal line galena, asKociaLcd with a tr ifling amounL 
of calcite. H was fottnd to con Lain:-

Gold .. ... .. .... .. .... . none. 
Si lver .. ...... ......... O .493 ounce to the ton of 2,000 lbs. 
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7.-AnoLhcr Rpecimcn found in cloi,;e pro.ximily Lo Lhc foregoing, like
wise a coan.;e ly Cl'.)'1> lalli11e ga le1m, lmL of a much <la1·ke r color Lhan 
the general its oJ' Hp ecim eu:-i o r Lliis miu eral ; gave an ar;::iay :--

Go ld ... . ...... . .. . ... ....... ... . .... . . .. .. .... None. 
Silver. . .... . .......... U. 75 1 ounce to the ton ot 2

1
000 lbs. 

8.- 1.<'rom Hatiting1i county. 
The ::ipecimen, which weig hed Lhirtecn and a h a lf pound " con

HiHlcd for the mo,,;L prt1·L of a cuar::;c ly cry::;Lallinc aggrcg•tLe of quartz. 
folKJ>al' aud mica, e<trrying a Ii We il'Oll pyrilc::;; lhc lc::i::ic r portion 
comiiHLed or a more or le::i::; weathered, tin cly g ranul::w, highly 
q uarlzozc l:l(' h iHL 

It contained neither gold nor silver. 

!J. - From near lhc Duncan .Mine, W~B, Tbu11tler Bay, l..ake ouperior. 

A grcyiHh i; iliccoui; rock Cal'J'ying i; mall quanLiliCl:l or gale11a and 
zinc blemlc, a11tl <t li LLlc iron pyriLel:l; the mclall.i c ::i ulphidel:l con-
8LituLing buL a vc1·y Hmttll proportion of the whole. 'fhil:l sample 
wal:l fouucl Lo conLaiu :-

Gold .... ..... ................................... None. 
Sil vcr. . . . . . . . . . . ..... O. 343 ounce to the lon of 21000 lbs. 

10.-Prom locaLion 20, Lowmihip of Mcl11Lyre, Thunder Bay, Lake 
S LLpcrior. 

A coan ic ly crystalline calcite, al:ll:lOCiatecl with q1utrLl:l, and ca,ny
ing small quanLiLics of zinc blenJc and g alcmt, with here antl there 
a Rp cck of copper pyriLcl:l . 

It contain ed neither go ld noi· Hilver. 

11.- From Pie hdanJ , Lake Superior. 
A very finel y cryl:l Lallinc gal ena w;t-iociatcJ wiLh a liLLl c zinc 

l.Jl encle, in a g ang uc comii:;ling of q_ u:u·tz and a hig hly Hili ccous rock ; 
the m eLallic l:l ulphides consLituLctl bnL a ::nn::tll pl'OporLion of the 
·whol e. lt conLaiuctl :-

Gold. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . distinct trace. 
Silver . .. ... ........... 2. 249 ounces lo the ton of 21000 lbs. 

12.- J•'rom the same loealiLy al:l Lhc foregoing. 

1L coni;i;;Lcd of fin e ly cr l:l kdlinc galena a"::iociaLcJ wilh zinc 
blonde, iu a g:tnguc of' similar composition lo LlmL of Lile foregoing 
specimen. It was found Lo eonLaiu :-

Gold ... . ..... . . ... .... ... . . .... .....• . . ...... .. . . None. 
Sil vcr... . . . • • . . • . .. . . . 0. 343 ounce to the ton of 2,000 lbs. 
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13 .-- From the sam e JocaliLy a::; No. 11. 
IL (·0 11 ::; i1:1 lcd of zin c bl ond e in n f;a11g ue d o::;e ly r c::icmbling th at C: old and Si lver 

f. t l L . . TI . I I I l " l , I b Lassa vs cont. 0 l e WO }) l' OV!Oll l:! Kp Cc tme ui;. 10 ll lll C) enlC cou ::> l ULCL a OU •• 

ou c- Lhird , i11 bulk , of Lbe ::mm pi e ; i l co11tained p rnciKe ly l he 1:m mc 
amonn L o f i:; ilve r a,; th e preceding 1:1p ccim e 11 , vi z : 0. 843 o un ce to 

th e to n of 2,000 lbK. 

NO RTlI-W ES'l' TElUUTOlW. 

14.-Thi» a nd Lb c three f.b ll owing ::; pec imc w.; came fro m Lil e R ocky North-we't 
J\'1ou11t;iin i'i, w er; Lern parL o f the di t:>Lri cL of Albe rta . 'l'crrilory. 

'L'h i::; Rp eci men co nHii; Lecl of au impure r cddii;h-g1·ey co lo ured 

do lo mi te. 
It coutliincd He ither go ld u or silver. 

15.--An impure r edd ish-g rcy co lournd fin e g ra11 u l;i,r 
whi c h was a i;::;ocialcd a i;nmll quantiLy of galc mL. 

y 1mrtziLe, with 

J L couta inccl :--

Gold .................... . ..... . ... . . . .... . . ... .. No ne. 
t:>il vcr ..... . ....... . . .. 0 . 4GG ounce to tli c ton of 2,000 I bs. 

lG.--Co nsii; ted fo 1· Lhe mot:>t parL of copver py 1·iLes, a si;ociaLed with 
m o re or less g reen and blue carbo naLc of copper . A i;:;ays g a,vc :-

Gold . ... ... . . . .... . .. .. 0 .364 oun ce to th e ton o f 2,000 lbs. 
t:\ 11 vcr ........ .. ... .. .. 28,tH 9 " (( 

17.- -'rlii N Rp ecimc 11 co1rn i,; t ccl of cltal cociLe, mor e or le:,;i; :;eamcd rtnd 
coa ted wiLh g r een carbonaLe of coppc r.- A valuable copper o re. 

It contained neith er go ld nor silver. 

MISCELLAN EOUS EXA MINA'I'IONS. 

The fo llowing de terminations were carried out by lllr . l 1h mk D . Adams :--

l.- -7'i 11 c. A cco rdin g lo D1 '. 11. B el I, a n cxLerniive cl cp oK i L o f' spha le rit e Mi.scc 11.,, 11 00 ., 8 

occ urn nin e rnil cH aml a hair 11 orth of lhe m outh of \V!tit e Sa11d exa minat ions. 

Ri \'O r , whi c h la tler e n te l'H Lake S uperior oppo::; ile Lo S imp ·on '::; E,1 ima,lion or 
l Hi and, and co 11 :;eq ue n tl y al.JouL Ll10 middl e of lh e 11orll1 i;li or e of the j:;.~~ 1 i\'J[11i1~ ' 10 

l nkc i"itncl l{ivcr, 
" · L.S. 

A sp ec imen from this localiLy was found lo contain :-

Zinc .......... . .. .. .. . ..... ... .. . ........ 54.26 per cent. 

2.-Ni ck cl and co b:LIL. A Hp ec ime n of pyrrh otiLe-at<:;ociaLcd with a Estiu1a.tion of 
I. tl l I 'l 1 I I ' L 'LI ll . r·. nickl e>Lnd 1L c c m copy l'l c an <. sp ia en c, Wt 1 a i;ma quanL1Ly o 1nte r- cob>Llt in 

. I l b l 'L f" P. l I cl L I S . f' d ft pyrrhotitc m 1 ng et c on e- .ro m ie H an , a. \e upcn or , wai:; o un - -a er from Pio 
drying aL 100 ° C.,-Lo co nkLin :- Island, L.S. 

N ick el . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . O. 562 per cent. 
Cobalt. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 .1 38 " 
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3.-Nickel and Cobalt A mineral specimeu from fr. Thompson's 
farm, St. Stephen, Chal'loLLe counLy, New Bn1rn;wick. 'rhis con
Hii;led of pyl'l'hoLile in a..;soci<tlion wiLh chalcopyl'ilo and a liLtle 
magnetite, i o a gangue of' g reenish-grey Herpen Line; lhe pyrrbotite 
consti tutecl approximale ly about one-fourLb by weighL of the whole. 
The pyl'rbolile carefully freed from Lhe associated minerals was 
found--afLer drying aL 100° C.,-Lo contain:--

Nicke l ........................ ........ ... 0. !l23 per cent. 

CoUal t...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . O. 394 '' 

.J..--A J1ighly decornpo,;cd ll'ap from Black C[tpe, New Richmond, 
Ronavcntnl'e cotu1Ly, P.Q.--wa,; examined for, and found lo con
Lain, an amounL of pltosphol'ic acid, eqmtl Lo 0.594· per cenL. of 
l1·iuasic phospbaLe of lime. 
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