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To ALFRED R. C. SELWYN, C.M.G., LL.D., F.R.S., 

Director of the Geological and Natural History Su.ney of Canada. 

Sm,-I beg herewith to submit a report, with illustrative maps, on 
the geology and natmal resoul'ces of part of Nol'thern Alberta, and 
the western portions of the Districts of Assiniboia and Saskatchewan. 
Although to a certain extent preliminary, and by no means exhaustive 
in its natul'e, on account of the short space of time in which it was 
necessary for me to examine so large a tract of country, this report 
will, it is hoped, serve as a sufficient guide, fo1! the present at all 
events, to point out the extent, position and character of the mineral 
wealth of the district. 

I have the honour to be, 

Sir, 

Your most obedient servant, 

J. B. TYRRELL 
OTTAWA, l st June, 1887. 



N°OTE. 

The elevations given throughout this report are partly those deter
mined instrumentally by the engineers of the Canadian Pacific Rail
way, partly those given in the "Report on the Canadian Pacific 
Railway, 1877," (old location) which have also been determined instru
mentally, wherever it has been possible to fix the point to which the 
elevation there given refers, but for the most part they have been 
determined by readiugs taken with a mercurial barometer and two 
aneroids in 1886, with two aneroids in 1885, and with one aneroid in 
1884, compared with readings taken regularly by the Meteorological 
Service at Calgary, Medicine Hat, and Edmonton. The heights of 
the first two of these three places have been fixed from the railway 
survey, while the height of the cistern of the barometer at Edmonton 
is taken as 2210-feet. 

The bearings are everywhere given with reference to the true 
meridian. 

The invertebrate fossils have been determined by Mr. J. F . Whiteaves 
of this Survey; descriptions and figures of the new species here men
tioned being given in his "Contributions to Canadian Palreonlology, 
Vol. I., Part 2," while for the determination of the plant remains, I am 
indebted to the kindness of Sir J. W. Dawson of Montreal. 

Our thanks are also due to Capt. E. Deville, Surveyor-General of 
Dominion Lands, and to the officers under him, as well as to Mr. G. U. 
Ryley, Clerk of Timber, Mineral and Grazing Lands, for placing plans 
of all the surveys made within the district at our disposal, also to Mr. 
Charles Carpmael, the Director of the Meteorological Service, and to 
the observers at Calgary and Edmonton, for the barometer readings 
taken by them during 1884, 1885 and 1886. 



REPORT 

ON A PART OF 

NORTHERN ALBERTA, 
AND PORTIONS OF THE ADJACENT DISTmars OF 

ASSINIBOIA AND SASKATOHEW AN. 

The district described in the following report, and embraced in the Region covered 
map which accompanies it, lies between the 51st and the 54th parallels, ~~J~~~t. 
north latitude, from longitude 110° to 115° 15' west, including an 
area of over 45,000 square miles, tbe greater part of which is situated 
in the northern portion of the District of Alberta; but the westem 
edge of both the districts of Assiniboia and Saskatchewan has been 
included, as it is generally impossible to make natural geological 
boundaries coincide with 1)olitical ones The area is drained in its Rivers draining · the area. 
southern portion by the Red Deer River and the tributaries which flow 
nto it, and in .its extreme south-western corner by the Ghost River and 
a few small streams which likewise flow in to Bow River, all which 
waters find their way into the South Saskatchewan. In its northern 
portion it is drained by the North Saskatchewan with its tributary 
Battle River, and by the other smaller streams which join these two 
main waterways. 

The three different kinds of country commonly found in the West. Three kindrr 
· · 1 d d . d of country. namely, prairie, party woo e country, and forest, are represente 

. h. h 1. . f th" d" t . t Of h h fi . Forestarea. wit m t e im1ts o is is r1c . t ese t e two ormer constitute 
the greater part of the surface, while the area of forest is small, consist-
ing only of the Beaver Hills and the district stretching south-westward 
from Edmonton, south of the Saskatchewan and west of the Pigeon 
and Battle lakes, and within the disturbed region of the foot-hills 
shown in the south-western corner of the map, though small patches of 
thickly wooded. country may occur here and there in the half-wooded 
area. The prairie or Great Plains here find their north-westedy . 
boundary, which latter may be defined in general terms as follows:- . . 
B . . 'l f C l R' h hofpra1r1e. egrnmng ten m1 es west o a gary at the Bow iver, t ence nort 
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thirty-five miles to the Morley Edmonton trail, along this trail to the 
Lone Pine, then on a bearing averaging about twenty degrees north 
of west to the easterly limit of the map. South of this line lies the 
wooded district north of the Neutral Hills, which may be regarded as 
a sort of outlier of the half-wooded country towards the northern 
edge of the plains. With the exception of the small forest areas 
mentioned above, the rest of the r egion consists of half-wooded 
country, with groves of poplar and willow, separated by open glades 
and grassy stretches of g reater or less extent. This part is thus 
most attractive, both to the traveller in search of natural beauties and 
to the would-be settler looking for a place where to make for himself 
a comfortable home in the shortest possible t ime. 

The region to the south had already been explored, and its main 
geological and topographical features clearly shown by Dr. G. M. 
Dawson in the Geological Survey Report for 1882-84. Its capabilities . 
as a ranching country have now been proved l:ieyond dispute by . ex
periment. But it was felt that something more should be known of 
the great region lying to the north of this essentially ranching district; 
the great fertil ity of which as an agricultural country has already 
been pointed out by Dr. Selwyn, Prof. Macoun and many others who 
have travelled through it, while the deposits of coal in it seem to be 
practically inexhaustibfe. Especially towards the north, however, the 
country is thickly covered with drift deposits, through which very 
few streams cut down to the underlying rocks. Added to this, its 
generally wooded surface so completely shuts off the view for any con
siderable distance, that it would be impossible to make out some of the 
minute details of the geology without examining the country foot by 
foot and, in some cases, even without boring, either of which would 
require a much longer time than I had at my disposal. 

I have taken as a geographical basis in the preparation of the 
accompanying map, the surveys made by the Dominion Lands Depart- . 
ment. The surveyors employed by that Department have instrument
ally run east and west base lines, and meridian township-outlines, 
through the greater portion of the district, and subdivided the town
ships in the vicinity of settlements, as well as traverRed the Red Deer, 
Battle and North Saskatchewan rivers through subdivided townships. 
Mr. Doupe, one of the surveyors, has also made an excellent micro
meter traverse of the last-mentioned river from Rocky Mountain 
House to the western limit of the subdivided country. The upper 
courses of the Red Deel' and Clearwater rivers are laid down from 
plans of timber limits filed in the Government Timber Office in 
Ottawa. 
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The distinctive character and contour lines of the hills and lakes, Methods of 
and the courses of the rivers outside the subdivided country in the survey. 
more open districts, have been laid down from odometer surveys made 
-by myself in 1884, by Mr. H. Hamilton, my assistant, in 1885, and 
by Mr. D. B. Dowling, my assistant, in 1886, and from canoe traverses 
made by myself in all three years, while the topography of the Beaver 
Hills and other thickly wooded tracts have been plotted from track-
surveys made by myself, the bearings being taken with a prismatic 
compass, and the distances estimated chiefly from the time occupied 
·On each course, checked by latitudes taken with a sextant of seven· 
inch arc. 

The names employed are chiefly those found on Hector and Palliser's Names 
map of 1863, or on the Dominion Land map of 1886; but when others employed. 
have been considered necessary, those used by the Cree Indians or 
English translations of thorn, have been inserted; or if, a:; in some 
·cases, these names would have led to confusion with other places not 
far distant, liberty has been ta]rnn to apply such new ones as may be 
;thought appropriate 

FORMER EXPLORATIONS. 

Of the earlier explorations of this region, the first of which any Ertrliest ex-. . ~~~~ 
Tecord remams was sent out by M. Bigot, the Intendant, and de laregion, 1750 • 

. Jonquiere, the Governor of Canada in 1750, under the command of M. 
Legardeur de Saint-Pierro, to :find a route to the western sea by the 
Saskatchewan River, which had been discovered and asce11ued as far 
as the Forks by one of the sons of l\f. de la Verendrye in 17 48. Both 
M. de Saint-Pierre and his lieutenant, M. Boucher de Niverville, were 
-o·rnrcome by the difficulties of the journey, and obliged to turn back, 
but some of their men pushed on arnl succeeded in reaching the moun-
tains, where they founded Fort La Jonquiere in 1751, at a distance, asJFortll!-, 

onqm~re. 

stated by l\L de Saint-Pierre, of 300 leagues beyond Fort Paskoya, on 
the Paskoya (or Saskatchewan) Rirnr, near the mouth of Carrot River. 
· ·I am unable to find out wh~ther these men ascended the north or the 
south branch of the Saskatchewan above the Forks, but it is probable 
that they followed the north branch, a;; the Indians along its banks 
belonged to the friendly tribes that had been known for some time 
around Lake Winnipeg, while the tribes on the plains to the south
west were always understood to be very fierce and hostile. 

At all events, as these intrepid voyageurs were the :first to reach the 
Rocky Mountains in Canadian territory, the expedition is worthy of 
notice, even though their route and the position of the fort founded by 
the!D. be undeterminable.* 
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The next expedition of which I find any mention, is that of Mr. 
Fidler, whose route is laid down on Arrowsmith's map of North 
America, 1811. Re started from old Fort George, which was situated 
on the north branch of the N 01-th Saskatchewan River, four and a half 
miles above the mouth of Moose Creek, in 1792, and travelled in a 
south-westerly direction, crossing the Battle, Red Deer and Bow rivers, 
reaching apparently as far south as the Littlo Bow River, or Willow 
Creek, near the base of the mountains. In 1793 he returned to the
Saskatchewan, by a route a little east of the one that he had followed: 
going out, crossing the Red Deer at the mouth of Rosebud Creek, 
which he calls "Edge Coal Creek," opposite which the following note 
is written on the face of the map: "Great quantity of coals in this 
creek." With the exception of the coal-seam mentioned by Sir Alex. 
Mackenzie as having been seen by him on Great Bear River in 1789, 
this is the first record of the discovery of coal in the Canadian North
West Territory. 

But one of the most indefatigable of'. the early explorers was Mr. 
David Thompson, an officer of the North-West Fur Trading Company,. 
who at the close of the last and at the beginning of the present century, 
travelled and traded throughout the country between Lake Superio1· 
and the Pacific. An enthusiastic geographer, neither the adventures 
of the journey nor the business of trade, hindered him from making 
a survey of some kind, of the route he was traversing, or when 1·emain
ing at a post or "House," of determining, as far as possible, its true 
position by numerous astronomical observations, and it is much to be 
regretted that the results of bis work have, up to the present, remained 
almost entirely in manuscript. 

From his field note-books, which the Crown Lands Department of 
Ontario has kindly allowed me to consult, the following notes with 
regard to his travels have been hurriedly gathered :-

Journeying westward in the autumn of 1798, he called at Fort 
George on his way to Lac I,a Biche, and in the spring of 1799 spent 
a few weeks at Edmonton, then known as Fort Augustus, before going 
north to the Athabasca River and Isle al~ Crosse. In March, 1800, he 
made a hasty survey of the trail then used on the south side of the 
i+ver, between Fort George and Edmonton, and on the fourth of May 
embarked at Rocky Mountain House and descended the Saskatchewan 
in a boat, reaching Fort George on the twelfth of May, and the Grand 
Ra1)ids, at the mouth of the river, on the sixth of June, making an 

•Les Varenne de Verendrye, by Pierre J\fargry in Revue Canadienne, 1872. M~moire oa 
Journal de Legardeur de Saint-Pierre, in the Canadian Archives Office in Ottawa, and published 
in" Report of Canadian Archives by Douglass Brymner, archivist, 1886. Ottawa, 1887. 
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excellent track-survey for the whole of the distance. He saw the out-Thomson's 
crop of the "Big Coal-Seam," but as its face had crumbled down and explorations. 

was largely covered with wet earth, he speaks of it as "crude bitumen 
mixed with earth" oozing out of the bank about eight feet above the 
surface of the water. In October of the same year, he started on horse-
back from Rocky Mountain House, and taking the trail up the west 
side of Clearwater River, reached the Red Deer, which he followed for 
a considerable distance into the mountains to a large camp of Kootanie 
Indians, whom he induced to return with him to the "House." On 
the seventeenth of November he again set out for the south, and came 
to the Bow River, not far from the present site of Calgary, continuing 
along its banks in a direction a little south of east as far as the mouth 
·of Spitchee or High River, where a large band of Piegans had pitched 
their camp. After spending a few days in establishing friendly rela-
tions with these Indians, he turned back and followed the Bow River 
a short distance into the mountains, and then struck northward from 
about the vicinity of Morley to Rocky Mountain House. In the 
summer of the same year Duncan McGillivray, apparently acting D. McGillivray 
under Thompson's instructions, and starting from the Post last men-

. tioned, followed the Saskatchewan to its sour.ce in a small lake in the 
m ountains, and : even crossed the summit and desce11ded a shqrt dis
tance down Blueberry River. 

In 1801, Thompson mace a t rack-survey of the route between Rocky 
Mountain House and Edmonton, apparently following a trail which 
Jed south of Gull Lake, and finally, in 1807, he left Rocky Mountain 
House.* He followed the Saskatchewan to its source in the mountains, 
and crossing the summit in latitude 51° 48' 25" on hi s way to the west 
coast, descended to th e Columbia, down a stream which flows into the 
latte1· in latitude 51° 30', evidently the Blaebeny River. 

In 1814, Gabriel Franchere left Fort George or Astoria, at the mouth fti
1
franchere, 

of the Columbia R iver, and crossed the mountains by the Athabasca 
Pass; then travelling by way of Athabasca River and Lac La Eiche, 
he reached the Saskatchewan near tho mouth of Dog Creek, a short 
distance above Fort George. From this point he descended in a 
canoe to Lake Winnipeg, which he reached on the twenty-fifth of June, 
having been two months and twenty-one days from the Pacific coast.t 
Though there is nothing of geological interest in hi s narrative, it 

*There were, in the North-West Territory, three trading-posts which commonly went by the 
name of Rocky Mountain House, one on Peace River, also known as Huclson's Hope; one on 
the Athahasca, now generally known as Jasper House, which wag a supply post on the old traders• 
route through the mountains, and described by Ross Cox, Franchere, and others of the older 
travellers, and the post on the Saskatchewan, near the mouth of the Clearwater, which is marked 
as Acton House on some of the older. maps. The third only is so named in this report. 

t Narrative of a Voyage to the North-west Coast of Americ a, in the years 1811, 1812, 1813 and 
1814, by Gabriel Franchere. English Edition, New York, 1854 . 

• 
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abounds in lively descriptions of the country passed through, and of 
the manners of the native tribes with whom he came in contact, more 
especially, however, those on the western side of the mountains. 

·T. 'Drummond, In the summer of 1825, Thomas Drummond, assistant naturalist in 
: 825• Franklin's second overland expedition,* ascended the Saskatchewan 

as far as Edmonton on his way to the mountains, and in the spring of 
1827 returned east along the banks of the same river, collecting speei
mens of plants and animals, which were afterwards described by Sir 
\Vm. Hookec and Sir John Richardson. 

In this latter yea.1., ·David Douglasst crossed the mountains from D. Douglass, 
1827. British Columbia by the Athabasca Pass, and reaching the Saskatche-

wan at Edmonton also descended it on his way east, being engaged, 
like Drummond, in collecting botanical and zoological specimens. 

Sir G. Simpson, In the summer of 1841, Sir George Simpson,! Govemor of the Hud 
crosses the son's Bay Company, crossed the northern and western portions of the N. W.,1841. 

district on his journey across the continent. Turning to the south side 
of the Saskatchewan at Fort Pitt;, he followed, as far as we can learn 
from his narrative, the trail travelled also by Dr. Hector in the spring 
of 1859; passing the "chain of lakes'" at the source of Vermilion Rivet', 
and going north of the Beaver Hi lls, he reached Edmonton on the 
evening of the fourth day from .Fort Pitt. F rom Edmonton he directed 
his course more to the south, caYilping on the fil'st night at Smoking 
Weed Creek, now known as Pipes tone Creek, and on the second by the 
shore of Gull Lake. After fordin@: Blind Man River, he reached 
Reedy Lake, probably "Swan Lake,'' beyond which he passed over the 
ridge of hills to the south-west, and following the wide open valley of 
Medicine R iver, crnssed the Reel Deer at the old ford, and thence 
directed his course to the canon on the "La Biche" or Little Reel Deer 
River. Here he turned westward, sometimes tracking up the rivet', and 
sometimes wading through deep swamps, till he reached the Devil's 
Lake Gap, where he entered the mountains. His narrative is very racy, 
and qeals rather with the incidents of the journey than with the coun-

First,notices try passed through. In giving a short account of Edmonton, howevel', 
M coal on the he mentions the occurrence of coal in tho river banks close to the town Saskatchewar. · , 

and though the thickness of the deposit is g reatly exaggerateJ, it i;; 
one of the fir,;t notices that we have of the existence of coal on the 
Saskatchewan. 

Sir John Richardson, in 1S51, makes the following mention of the 
pi'esence of coal in the same locali ty: "Mr. Drummond pt'oeured me 

*Narrative of a Second Expedition to the Shores of the Polar Sea, by John Franklin, Capt. 
R. N., pp. 30l-313. 

t For an account of the wanderings of David Dougla~s in America, Hooker refers to the "Com
panion to the Botanical Magazine, vol. II.," which, however, to me has been inaccessible. 

S Narrative of a Journey round the World, by Sir Geo. Simpson, London, 1847, vol, I..pp. 97-114 . 

• 



TYRRELL.] FORMER EXPLORATIOES. 11 E 

specimens of coal with its associated rocks at Edmonton, on the north 
branch of the Saskatchewan," and "clay ironstones occur in the clay 
beds" which are found in the same section with the coal seam. He 
considers these beds, with the coal-bearing horizon on the Mackenzie 
River, as of Tertiary age.* 

In the autumn of 1845, Father De Smet came across the Rocky De Smet, 184ii. 

Mountains from British Col um b'ia through the White Man's Pass, 
reaching first Rocky Mountain House, and then Fort Augustus or 
Edmonton. From the mouth of White Man's Pass he appears to have 
ascendeu Bow River, crossed over to the Reel Deer and probably after
wards to James River, following the old trail clown this stream till it 
crossed to the Clearwate1", down which he turned to the Mountain 
House. In his account of the journey, he speaks of seeing coal on one 
of the branches of the Red Deer "apparently very abundant," adding 
"that it abounds east of the mountains on the Saskatchewan and 
Athabasca." It is probable that the former remark refers to a coal
seam which is reported by the Indians as cropping out on James River, 
inside the area of the foot-hills .* 

But by far the most interesting and important expedition which has 
visited and explored this district, was that sent out by the Bl'itish 
Government under the command of Capt. Pallise1·, assisted by Capt. 
Blackiston, with Dr. Hector as geologist, and M. Bourgeau as botanist. 

In the summel' of 1857 the expedition reached Fort Carleton, whence Capt. P!tlliser's 

•Capt. Palliser returned cast for the winter, while Dr. Hector went on i&fi~~3~9~n, 
as far as Rocky Mountain House vvith a dog-team, travelling overland 
on the journey up and returning on the river. In the spring of 1858, 
after the arrival of Capt. Palliser, the whole party set out from Carle-
ton, and after rounding the Elbow of the Saskatchewan, kept a course 
almost due west, crossing Battle River a little below and again a little 
above the Elbow, and passing south of Buffalo Lake, across Tail Creek 
and Red Deer River, reached a point on Ros~bud Creek, where they 
split up into fou1· smaller parties. Capt. Palliser kept to the south, 
spending the rest of the summer on the plain:; or in the mountains 
beyond the limits of the present map, returning to Edmonton on the 
20th of September. Dr. Hector turned west to the Old Bow Fort, and 
then into the mountains, coming out by the Saskatchewan from 
Rocky Mountain House, keeping the winter trail by the north end of 
Gull Lake to Edmonton, which he reached on the '7th of October. 
Capt. Blackiston went south to explore the North and South Kootanie 
Passe», whi le M. Bourgeau went west into the mountains in search of 

•Journal of a Boat Voyage through Rupert's Land, p. 195. 
*Oregon Missions by Father P. J. De Smet, New York, 1847, pp. 15)-160. 
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plants. On the 22ncl of October, Rector started on a nine days' ex
ploring tour down the Saskatchewan, and on the 26th of November 
undertook an excursion to Ghost River, taking what is now the 
Edmonton-Calgary trail to the mouth of Blind Man River, then after fol
lowing up the Reel Deer River for a conside1·able distance, turned south 
to Little Red Deer River, entering the foot-hills at the canon on this 
stream, which he followed up to Prairie de l::t Graisse, across which he 
passed to Ghost R ivet·. On the return trip he followed the old trail 
which crosses Dog Pond Creek at its mouth, and Reel Deer River a 
short distance below the confluence of the L ittle Reel Deer, reaching 
Edmonton again on Christmas-eve. The rest of the winter was spent 
by him in making an excursion to Jasper Rouse, on Athabasca River, 
while Capt. Palliser remained in the vicinity of Edmonton and Rocky 
Mountain Rouse hun ting buffalo and making what arrangements were 
necessary for the next season's work. 

In the spring of 1859, Dr. Rector, who had gone down to Fort Pitt 
to attend to a number of cases of sickness there, returned to Edmonton, 
making an odometer sm-vey of the trail follow.:id, and then thi& 
expedition started south to the Rand Rills, and thence, first south 
and t hen west, across the mountains into British Columbia, returning 
to England from the west coast. This exploratiott furnished us with 
the first serviceable map of the North-West Territory, and from a 
geological standpoint, it showed the existence of a great coal-bearing 
area of Cretaceous and Tertiary rocks extending from the Laurentian 
axi8 on the north-east to the Rocky Mountains on the west , and in a 
paper published in the Edinburgh New Phi losfJphicalJournalfor October, 
1861, Dr. «Hector first recorded the occurrence of gold in the 
Saskatchewan.* 

Later Succeeding explo1·ations are too well known to require more than a 
explorations. 

passing notice here, especially as most of them followed closely the-
banks of the Saskatchewan, and added ve1·y little to our previous 
knowledge of the country, the two exceptions being those of Dr. 
Selwyn and Prof. Macoun, both of which will be found mentioned 
later on in this report. 

Earl southesk, In the summer of 1859 the Earl of Southesk, impelled by a desire 
1859

• for novelty and a love of sport and travel, crossed this district on his 
way to and from the mountains,t and in 1863 Lord Milton and Dr. 

~~~~J1:,n1i63. Cheadle followed up the North Saskatchewan as far as Edmont0D, on 
their way to the gold regions o British Columbia.t 

• For full account of th is expedition, see "The J ournals , Detailed Reports nnd Observations 
relative to the Exploration, by Captain Palliser," with accompanying "Index and Maps ." 
Government, London, 1863. 

t "Saskatchewan and the Rocky l\Iountains," by the Earl of Southesk. Edinburgh, 1875. 
t "The North-West Passage by Land,'' byVi~cotmt Milton and W. B. Cheadle, M.A., M.D., &c. 
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In the autumn of 1870, Capt. Butler was sent out by Governor C•wt. Butler, 
Archibald of Manitoba to establish some civil authoriLy in this western 1870· 
district, and to enquire into the cause and extent of the ravages of 
small-pox among the Indians. He reached a;; far west as Rocky Moun-
tain House, returning to Manitoba before the end of the same year.* 

In 1873, Dr. Selwyn travelled from Fort Gal'l'y to Rocky Mountain Dr. Selwyn, 
. 1873. 

House and back. Leaving Fort Pitt on the 3lo:1t of August, he fol-
lowed the trail on the north side of the river to Edmonton, where he 
crossed the Saskatchewan and followed the Hudson's Bay Company's 
cart trail to Rocky Mountain House. Here he secur ed a boat from the 
officer in cha1·ge at the fort, and descended the Saskatchewan to its 
mouth, making a track-survey of the course of the r iver, as well as a 
geological examination of its banks. Besides a number of interesting 
observations on the horizons of the different beds seen in the course of 
the journey, he was the first to record the existence of the" Big Coal
Seam" outcropping near Goose Encampment, about half-way between 
the mouth of Brazeau River and Edmonton, as well as to recognize the 
great extent of the coal deposits over the surrounding area.t 
· In 1875, Dr. R. W. Ells, who was in charge ofthe boring operationsDr.Ells,1875. 
carried on at Fort Carleton, descended the Saskatchewan from 
Rocky Mountain House to the above fort, collecting specimens of the 
economic minerals of the country for t he Centennial Exhibition at 
Philadelphia,! and in 1879 Dr. Dawson and party passed through the Dr. Dawson 
district on their wµ,y east, after the examination of the Peace River 

1879
" 

Pass.§ 
In the same year, Prof. Macoun crossed the plains in a south- Prof. Maconn, 

westerly direction from Battleford to the Hand Hills, touching on his 1879" 
way the south-east angle of Sounding Creek; then, fording the Red 
Deer, be went on to Blacl}foot Crossing, and thence west to Morley, 
while his assistant, Mr. Wilkins, turned north to Tail Crnek, then east 
pa:;t the Neutral Hills and Sounding Lake to Battleford. From Morley 
Prof. Macoun followed the old trail north to a distance beyond 
Leavings on Battle River, when he tLl~·ned to the north-east toward:; 
Hay Lakes, and then a little south of east past Flag Hill, across Battle 
River, and passing to the north of the wooded rolling hills, reached 
Fort Pitt and the Sounding Lake trail, which be followed north for a 
short distance, and then turned east towards Battleford, being the last 
on the list of explorers who traversed that country before the Canadian 
Pacific Railway provided an easy means of access into it, making the 
journey from· Winnipeg a matter of a few hours only, instead of several 
weeks as formerly. 

*"The Great Lone Land," by Capt. W. F. Butler. London, 1873. r t Geol. Survey Report for 1873-74, pp. 17-65. 
, t Geol. Survey lieport for 1785-76, pp. 287-289. 

s.G eol. Survey Report for 1879-80. 
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GENERAL PHYSICAL FEATURES. 

The general charactei· of the country is t hat of a sloping plain, 
breaking into abrupt ridges to the south-west, where a small area or 
foot-hills is included. From the base of these hills, which attain a 
height of 5000 feet above sea-level, the 'country declines to the north
east , sloping off from an altitude of 4000 feet, along the eastern edge of 
the foot-hills, to 1650 feet at Fort Pitt, on the Saskatchewan. The 
slope, though fairly regular, taken as a whole, is, however, broken by 
numerous high hillo and deep river channels. The,;e latter follow the 
general direction of the present slope of the country till they get 
beyond the edge of the compact sandstones of the Upper Laramie, 
when they turn to the east oi· south-east, the North Saskatchewan 
being again, howernr, diverted to the north by the more thickly drift
covered region of the Beaver Hills, while the Heel Deer turn:; almost 
due south, adopting the channel ,down which Trail Creek flows from 
Buffalo Lake, its direction in thi:; southerly stretch being slightly 
opposed to the general inclination of the country. 

Of the hills which rise above the surrounding level, the principal 
ones are the Hand Bills, which form an inegular plateau 3550 feet 
above sea-leve l and moi·e than 1300 feet above the Red Deer River at 
their base, with a gentle prairie 8lope to the east and an abrnpt escarp
ment towards the west. On the opposite side of the Red Deer, Win
tering Hills attain a height of 3~25 feet, faced by a steep escarpment 
towards the north-east, and falling off gradually to the plain on the 
:south and west. The Neutral Hills are high, broken ridges rising west
ward to the "Nose" to an elevation of 2970 feet, while to the no1·th 
the country is, to a large extent, made u,p of rolling, sandy ridges, 
partly wooded with aspen, with intervening valleys which are dotted 
with fresh water lakes. North of Battle River the Blackfoot Hills, 
2400 feet in height, are seen as rolling, lightly-wooded ridges. 
The Beaver Hills, south-east of Edmonton, with an elevation of 2500. 
feet, are densely-wooded, sandy ridges, separated by wide marshes, or 
"beaver meadows," made by beaver~, t hat have clammed back the small 
streams which run out from among the hills. Besideti those already 
mentioned, the following are conspicuous and important land-marks: 
Knee Hills, 3075 feet; Three Hills; Surcee Bntte, 3005 feet; Antler 
Hill; Flagstaff Hill ; Peace Hills, 3600 feet ; Bear Hills; Medicine 
Lodge Hills, 3500 feet; Hawk Hill; Nose Hill, 3900 feet; Big Hill, 
4250 feet, and, as we appro:.ich the mountains, numerous ridges, which 
often rise in placeti to a considerable height, cross the wuntry in a 
north-westerly and south-easterly direction. 

/ 



TYRRELL.] GENERAL PHYeICAL FEATURES. 15 E 

Lakes, however, as well as hills, are numerous and form conspicuous Lake~. 
natural features. Some of them, which lie in the western and more 
thickly-wooded pal't of the district, have outlets carrying off a consid. 
e1·able quantity of water, but many others, which lie on the impervious 
clays of the Edmonton series, are merely evaporating basins, either 
now without an outlet or with one which carries water only in 
seasons of flood. The latter are generally morn or less alkaline, and 
often of a milk-white colour from suspended clayey matter. Among 
them, however, a few, such as Beaver Lake, have outlets with running 
water all the year round. 

The following is a list. of some of the more important lakes, with Elevations~ 
their approximate elevations:-

FEET. 

Egg Lake (near Victoria)........ . . .. . .. . .. . . .. 19li7 
Birch Lake.................................. 2140 
Sounding Lake...... .. .. .. .. .. .. .. .. .. .. .. .. 2140 
Be2,ver Lake . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2178 
'\V' a vy Lake. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2260 
Hastings Lake . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • 2380 
Cooking Lake.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2400 
Buffalo Lake . ...... ....... .......... , . . . . . . . 2536 
Dowling Lake .. .... .. ..... · -. ......... . .... ~563 

Sulli van Lake... . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2620 
Bear Lake. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2624 
Pigeon Lake. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2824 
Battle Lake. . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . 2770 
Quill Lakes. . .. .. .. .. .. .. .. . .. . .. .. . . . . .. .. .. 2860 
Little Fish Lake.... . . . . . . . . . . . . . . . . . . . . . . . . . 2890 
Gull Lake. . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . 2905 
Devil's Pine Lake.... .. .. . . . . . . . . .. . . . .. . .. . . 2910 
Buck Lake....... ...... .... ..... . . . . . . . . . . . . 2970 
Egg Lake (in Hand Hills)...... .. .. .. .. .. . .. . 2970 

The division of the country into the three classes mentioned above, 
namely, plains, half-wooded country and forest, is perhaps the most 
convenient classification that can be adopted for general descriptive 
purposes, though it will be of no service when we reach the essentially 
geological part of the report, and even here only serves to distinguish 
more 01· less in efinite areas. 

The Great Plains occupy the southern and south-eastern portion ofThe.Great. 
the district. West of Red Deer River they are broken by deep, Plams. 
often wooded, valleys, while to the east of the Red Deer and beyond 
the Hand Hills, they stretch away in a lightly rolling, grassy sward, 
unbroken by either high hills or deep valleys, and no wood is any 
where to be seen, except a few willows on two of the more sheltered 
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. creeks. The g reater part of the soil is eminently fertile, and would 
produce all the ordinary cereals and root crops grown in eastern 

Want of trees. Canada. The want of trees might be felt fo1· a time, but thrifty set
tle!'S would soon re-establish the grnves which prairie fil'e s, rather than 
drought or frost, have kept down, for there is every rca:ion to believe 
that many of the hardier kind of ti·ees would gl'OW even on the more 
exposed parts of the pl'ai!'ie if they were preserved from destruction 
by ·fire. The timber or lumbe•· needed immediately for building 
i:iurposes can be floated down the Red Deer at small cost, and 
wood is not needed for fuel, as the supply of coal in the vicinity is 
p1·actically inexhaustible. Good water can al:So be obtained almost 
everywhere, either in the bl'ooks which di·ain the country or in the 
small lakes scatteI"ed over its surface. 

Good grazing 
country. 

Though much of thi~ pat't of the plains is, as we have seen, well 
adapted for agl'ieultl1l·e, yet it is especially valuable as a grazing 
country, for the geound in wintee is nevei· covered with more than 
a few inches of snow, and the valleys, though shallow, a!"e deep 
enough to protect hel'ds against the storms. 

Partly wooded More to the northward, clumps of willow appear, and a little further 
country. on, groves of poplar occur around the lakes and on the northern 

slopes of the hills, spreading out in places so as to cover areas of 
considerable extent. We have now reached the partly wooded country. 
The soil has become richer and deeper, and, instead of the short buffalo
grass of the plains, the grass is longer and mixed with a thick gl'owth 
of vetch and pea-vine (Astragalus, Vicia and Lathyru> ), forming excel
lent pas luI"e. This partly wooded country, lying between the Great 
Plains to the south and the forests to the north, has for many years 

The" Fertile attracted the favourable notice of travel leI"s, and is even yet best known 
Belt." to many by the name "Fertile Belt," which was given to it by Dr. 

Forest area. 

Rector in 1861. 
The forest area included in the distl'ict under consideration stretches 

along its we8tern edge, with the Beaver Rills as an outlier. The sur
face is, for the most part, very uneven, consisting of high, sandy i"iclges 
cuvered with spruce and "cypress" or jack pine (Pinus J.11urrayana), 
some balsam, fir and birch being also found in the more northern parts. 

Between these ridges are wide, marshy tracts, either covernd with 
moss and fo1·ming impassable "muskegs," oi· bearing a th ick growth of 
spruce and larch, through which it is equally difficult to travel. Some 
of these valleyB, if cleared and drained, would doubtless fumish good 
agricultmal land, though it is hardly likely that the necessity for cul
t ivating them will be felt for some time to come. On the uplands 
much of the spruce is of excel lent quality, and will, before long, be a 
source of considerable wealth to the country. 
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TRIBUTARIES OF Bow RIVER FROM THE NORTH. 

The Bow River has already been described by Dr. G. M. Dawson Dr. Dawson's 

in his "Report on the Region in the Vieinity of the Bow and Belly Report. 

Rivers."* In the summer of 1881 be dc;;cended it in a canoe from 
Morley to its mouth, and on other occasions examined its valley from 
Morley to its soul'ce in the heart of the mountains. It remains, then, 
for us briefly to describe some of the small streams whieh flow into it 
from the north, draining but an inconsiderable area in the south-
western corner of the distriet. 

Ghost River, the largest of these streams, is a clear, rapid torrent, Ghost River. 

eighty feet wide just above .its mouth, and at high water from five to 
six feet deep. It rifles on the eastern flank of the oute1· limestone 
range of the mountainr:<, and flows eastward over a wide bed ofqnartzite 
pebbles through a couritry thiekly covered with small spruc:e and 
brule. The upper part was examined in 1883 by DI'. G. l\I. Dawson as 
far east as a point lying north of Old Bow Fort, on the Bow River, the 
banks at that point being high and wooded. 

Along the river down to its junction with the Bow, a distance of 
eleven miles, high gravel ·terraces are seen in the valley, those to the 
north being prairie-l ike and covered with excellent bunch-grass, those 
to the south being for the most part covered with windfall, 

Between Ghost and Bow rivers, the country consists · of irregu- Grazing land 
. . . . . between Ghost 

larly rollmg, partly wooded hills, with beautiful stretches of fertile and Bow rivers. 

land in the bottoms of the val leys and on the 8loping hill-sides . These 
are covered with excellent gl'ass, which is often mixed with astragalus, 
w ild vetch .and 0Lhe1· leguminous plants which represent clover in the 
west, making one of the finest ranges for horses and cattle in the Ter-
ritory. 

North of Ghost River the countl'y is of a much more regular Country 

·character : h igh ridges, partly t imbered, running in a north-westerly further north. 

d irection, separated by low, generally swampy valleys, down which 
larger or smallel' brooks flow to join the main stream. One of these, 
known as th e Nor th Fork, and also r i&ing in the oute1· range of the 
mountains, is of about equal size wit h t he principal branch of the 
r iver which it joins seven miles above its mouth . 

From t he mouth of Ghost River to the edge of the disturbed bolt, as 
·outlined on the map, t hree small streams flow in to Bow River, drain
ing as many wide, sloping and , in p laces, rather marshy valleys. A 
lit tle to t he east of these again, two similar brooks flow in deep, narrow 
valleys, from one hundred and fifty t o three hundred feet below 

* Geological Survey Report for 1882-84, pp, 29 c. et seq. 
2 
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the sunounding plateau. The area drained by these creeks, and th& 
country stretching east as far as the "Nose," are covered with good 
bunch-grass, wood is also plentiful in the deeper parts of the val
leys and on sheltei·ed hill-sides-in fact, wood, watei· and grass are here 
in abundance, and plenty of coal can be had from the seam which· 
crops out near the mouth of Coal Creek. 

Big Hill Creek. Big Hill Creek, the most easterly and large3t of these :five creeks, 
for four or five miles north of the Morley-Calgary trail runs in a valley 
from two to four hundred feet deep, and about half a mile wide at the 

Big Hill. 

Kose Creek. 

Watershed 
between Bow 
and Red Deer 
riversa 

Little Red 
Deer River. 

top, the banks in EOme places being grassy, in others covered with. 
poplar of fair size. The Big Hill, which lies south-east of this creek, 
between it and Bow River, is a high, rounded mass, doubtless of hard 
sandstone, rising 550 feet above the river at its base, its southern and
western sides being covered with a thick growth of lal'ge and smal] 
poplar. From the Big Hill castwal'd, a high ridge rnns north of" 
Bow Rivel', culminating in the "Nose," a round g l'assy hill, 500 feet 
high, lying :five miles north-west from Calgary. This ridge is rolling, 
and broken here and there by small lakes and marshes, from which 
a large quantity of hay is now regularly cut. 

East of the "Nose," Nose Creek flows south into Bo·w River, r eceiv-
ing on the way a brnnch from the west. It is a small, clear stream, 
twenty-five feet wide and one foot deep at low water, flowing in an, 
open, treeless valley a quarter of a mile wide and eighty feet deep at 
its month, but becoming wider and i:;hallower towards the north. In 
the flats near the month the soil is good sandy loam, which, however,. 
is g radually replaced up-stream by a hard clay. The uplands to the east 
are sandy, and bear a close growth of short nutritious buffalo-grass. 

Th e watershed dividing the drainage areas of the Bow and Reel Deer 
rivet's outside the edge of the foot-hills begins about ten miles north 
of the Bow, and runs eastward for fourteen miles, crossing the Morley
Edmonton trail at an elevation of 4300 feet; the'1ce it follows a north
easterly course, and crosses the Calgary-Edmonton trail twenty-eight 
miles north of Calgary, at an eleYation of 3600 feet; thence it runs 
a little east of south along the east side of Nose Creek to "Spy Bill,' ~ 

keeping essentially the same elevation ; thence eastward to Stl'ath
more, on the Canadian Pacific Railway, at an elevation of 3005 feet; 
thence north-eastward around the bead-waters of Crowfoot Creek, and 
thence south-eastward beyond the limits of this district. 

UPPER RED DEER AND ITS TRIBUTARIES. 

The Little Red Dee1., the most southerly affluent of the Red Dee1-
River in the upper part of its course, rises like the Ghost River in the 
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outer limestone range of the mountains, a little north of the Devil's. 
Head Mountain, and flows easterly for about nineteen miles as far as the 
crossing of the Stoney Pack-trail, where it is a clear stream fifteen feet 
wide and a foot deep. From this point it flows in an east-north-easterly 
direction for four miles, to the mouth ofTomuna Sipisis, or Grease Creek, 
through a narrow valley bounded by sandstone ridges, which recede a 
little in some places and leave room for high terraces. Grease Creek Grease Creek-~ . 

is a s tream almost as large as the Little Red Deer, joining it from the 
north-west, and like it, :flowing over a bed of quartzite pebbles. At its 
mouth, and for half a mile further east, there is a wide, open, grassy 
fiat, the first pastme met with below the trail crossing, the banks being 
before covered with small spruce and ponlar The Little Red Deer Little ~ed e · Deer River~ 
now turns north-eastward for about two miles and a half, in a valley 
three-eighths of a mile wide; bounded by high, sloping, wooded hills, 
the bottom, through which the river winds from side to side, being 
covered with bunch-grass and dotted with groves of aspen and willow. 
For the next mile the river flows through a narrow gorge or "cafion," 
with rocky sides from fifty to two hundred feet high, and then turns 
to the north-east, and for five miles flows in a valley a hundred feet 
deep and a quarter of a mile wide at the bottom. The flats for the 
first four miles are well covered with excellent bunch-grass, the stream 
being bordered by a fringe of willows and poplars, and the sloping 
sides of the valley wooded with small aspens. For the last mile, how-
ever, the flats are swampy and covered with a dense growth of spruce. 
The valley then tums to t he east, retaining this latter character, the 
bottom being covered with rather small spruce and the sloping banks 
being either partly wooded or grassed . After running east for four or 
:fi-.-e miles, it turns abruptly to the north, and for eighteen miles the 
river flows along the bottom of a valley from one to two miles wide, Wide valley~ 

the sides of which decline gradually from the higher plateaus to the 
east and to the west, the slopes being partly covered with poplar, 
with some spruce in the small transverse gulleys, and partly with 
low willow and birch scrub, under which there is a close grassy sward. 
The bottom land is often marshy and t imbered with good spruce. At 
the end of thi,s stretch the river turns abruply to the east, leaving the 
valley just described,-which however continues on and joins that of the 
Red Deer about eight miles further nortb,-and runs foi· three miles in a 
narrow irregular valley a hundred feet deep, with steeply sloping sides 
covered with grass or small poplars. About two miles north of this 
part of the river is a rounded hill five hundred feet high, and well 
wooded to the summit. The Crees call it Kihiawatis, or Eagle Hill. Eagle Hill 

After a course of three miles to the east-north-east in a narrow channel 
bounded to the north by partly wooded terraces, the Little Red Deer 
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is joined by the Ko-ma-tasta-moin Sipisis, or Dog Pound Creek, a small 
clear stream twenty-five feet wide and twenty inches deep, flowing o;rer 
a bed of quartzite pebbles. This tributary rises in the high ground 
about twelve miles north of Bow River, a little to the west of the edge of 
the prairie, the small brooklets collecting into two main branches, which 
after their junction flow northward for seventeen miles in a sloping valley 
very similar to the corresponding one further west, occupied by the 
Little Red Deer, but much mote open and grassy, the west side alone 
bearing timber of any considerable size, the east side being prairie 
dotted with willow bushes and a few aspen groves. 

From the mouth of the Dog Pound, the Little Red Deer flows north
east for eight miles to the crossing of the Rocky Mountain House 
trail, in a valley the sides of which are lal'gely wooded with poplar or 
small spruce, and the fiats often clear and covered with good bunch
grass; it then flows in a winding channel for about fourteen miles to 
its confluence with the Red Deer, bordered in many place-1 with thick 
groves of spruce, through beautiful prairie slopes reaching from its 
edge up to the level of the surrounding country. 

Between the Little Red Deer River and Fallen Timber Creek, the 
country is made up of a Aeries of longitudinal ridges, running north
west and south-east, for the most part thickly wooded with spruce and 
poplar. These decrease in height towards the east and are separated by 
flat, swampy valleys. Further east, between Little Red Deer and Red 
Deer rivers, a considerable portion of the area is covered with bay
marshes, around which are growing thick groves of poplar, willow, and 
occasionally spruce. The soil, a rich dark sandy loam, would make 
excellent farming land when drained, which could be done quite easily. 

Kow-ich-ti-kow Sipisis, or Fallen Timber Creek, is another affluent of 
the Red Deer from the south. At its mouth it is a rapid clear stream, 
thirty-five feet wide and two feet deep, with a bed of quartzite pebbles. 
It rises in the outer range of t he mountains a little north of the 
source of the IAttle Red Deer, and flows in a north-easterly direction 
to the crossing of the Stoney pack-trail. From here it flows a little 
north of east, being bounded on the south first by high spruce-covered 
hills and then by low ridges with wide in terveuing swampy valleys; 
to the northward are low rolling hills, sparsely covered with a scatter
ed growth of pine, spruce and poplar. At the western edge of range 
five, west of the fifth principal meridian, the swampy land disappears 
for a time, the creek, which has here a breadth of twenty feet, running 
south-easterly for from two to three miles through low dry flats. It 
then turns abruptly to the north, and after a course of eleven miles 
flows into Red Deer River. For seven miles from its mouth, it runs 
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through a marshy valley, which is bounded on the east by conspicuous 
wooded ridges, and on the west by a wide shingle flat, covered with 
dwarf birch and willow, and which stretches back to a ridge covered 
with a dense forest of large spruce. 

COUNTRY DRAINED BY STREAJIIS FLOWING EAST INTO RED DEER RIVER. 

Lying north of the watershed line between the Bow and Red Deer Western drain-
. . nge area of th & 

rivers, for the most part east of the Calgary-Edmonton trail, and Red Deer. 
south and west of Red Deer River, is a tract of land about 3400 
square miles in extent, drained by several small streams, which flow 
eastward into the latter river. The highest ridge of this area begins 
at Spy Hi ll, north-east of Calgary, with an elevation of 3600 feet, and 
runs north along Nose Creek to the ridge at its source, retaining essen-
tially the same elevation. From this line as a base the country slopes 
off to the north and east, the elevation of the Red Deel' River at the 
ferry being 2750 feet, and at the mouth of the Rosebud 2230 feet, 
which, allowing for the heights of the banks at each of these places, 
gives an avernge fall of thirteen .and a half feet to the mile eai;t and 
north from the above-mentioned line. 

The dist1·iet is drained by fom main streams, which we will briefly 
notice in orde1-, from south to north. 

Rosebud or A!'rowwood Creek rit>es in some low, ma1·shy lakes a Upper course of 
h d . f h M 1 Ed t ·1 t 1 t ' fRoscbudCreek. s ort 1Stance west o t e 01· ey- ~ mon on tra1 , a an e eva 1011 o 

3450 feet, and flows directly so t1th-east for forty-five miles in a beauti-
ful valley from fo1·ty to seventy foet deep and about a quarter of a mile 
wide. Thi:; valley is a lmost entirely open, with sloping grassy banks, 
at the bottom of which lie fine grassy flats, though west of the l 14th 
meridian a few poplars and willows are meL with he1·e and there on 
its steeper hill-sid es and in lateral coulees running in from the south. 
Below this meridian, seveml small streams join it from the west, 
draining ·stretches of open, rolling prairie. To the north-east the 
country is almosL leve l, evenly grassed, with a few small hay-swamps. 

·Near the Morley trail, the prairie on both sides of the valley is some-
what marshy and covered with low willow scrub, undel' which is 
gl'owing a close mat of coarse gra~s, but befo1·e the Calgrwy trail is 
reached, the willow scrnb has quite di,;appeared, and from there east-
ward, the country is covered with a good growth of short buffalo-grass. 

At the encl of this south-eat1terly stretch tile rive1· tums sharply to the 
east, the banks immediately fallillg back for a COIJSiderable distance, 
leaving a wide grassy intervale, through which the stream winds in a 
very crooked channel for nine miles. The soil is a fine white silt, con
trasting with the dark, sanely loam which covers mo~t of the surround-
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ing higher country. To the south-east, a range of low, drifting sand
hills, partly covered with willows and rose-bushes, and separated 
by small fresh water lakes, breaks with its irregular outline the even 
contour of the prairie horizon. 

!Lower course of At the eastern end of the wide flat the valley narrows to so mething 
Rosebud:Creek. like its former width, and continues in an easterly direction for 

eighteen miles. Its sides are generally grassy, though scarped at a few 
of the sharper bends, but, instead of being comparatively even as before, 
they are now broken by numerous coulees, which drain the higher 
lands on either side. E ight miles below the flat, wood again appears 
on the banks in the shape of small wil!ows and serviceberry bushes 
(Amelanchier Canadensis), and the stream is blocked by numerous 
old beaver-dams. For the last seventeen miles before emptying into the 
Red Dee1., the creek flows in an east-north-easterly direction in a 
valley which deepens rapidly towards its mouth, while the banks 
become very precipitous and the lateral coulees are filled with a thick 
growth · of spruce. 

-Oountry to 
4;he_south. 

iKnee Hills 
•Creek. 

'Timber. 

South of Rosebud Creek a high ridge runs east and west, culminating 
in the Wintering Hills. This is an elevated plateau, 3~:25 feet above 
sea-level, with a steep, though generally wooded, escarpment to the 
nol'th. A level or slightly sloping plain, dotted with many small 
lakes, occupies the top of the plateau, and to the south it breaks into 
bare, rolling hills, with lakes in nearly all the intervening depressions; 
beyond, a plain stretches away to Cranberry Valley. Between the 
Wintering Hills and Rosebud C!'eek, the country is a good grassy 
prairie, dotted with small lakes, and broken by numerous deep and often 
wooded coulees; while north of the creek the lakes are fewer in num
ber, and the land is drained by a number of coulees falling southward 
but carrying water only in wet weather. 

Knee Hills Creek, which is the next stream met with north of the 
Rosebud, is made up of two branches which rise respectively near 
the Lone Pine on the Edmonton-Calgary trail, and south-east of 
Antler Hill, then run south-east in shallow valleys 01· in the bottom 
of sloping tt·oughs to their junction south of the Knee Hills. From 
this point it flows south-east for ten miles, the valley being open 
and shallow, wide flats occurring in many places on each side of 
the stream. The creek then turns to the east, and after a course of 
twenty miles, flows into the R d Deer eleven miles above the mouth 
of the Rosebud, its valley being of a very similar character to that of 
the latter. At the. bend to the east, there is a considerable grove of 
poplal', and the south side of the valley is also covered with bushes of 
servicebeny, raspberry and gooseberry. Spruce also appears in the 
valley about nine miles above its mouth, where it is narrow and 200 
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feet deep. The sides of the valley are very much bi·oken by lateral 
-coulees, which run in from the high lands on either side. 

Three Hills Creek rises in a small lake six miles east of Wavy Lake Three Hills 

which latter is drnined northward into th e Red Deer, and flows south- Creek. 

south-eastward for fifty miles, being joined by Devil's Pine Creek, a 
stream of similar size to i tself, five miles above its confluence with the 
Red Deei· three miles north of the mouth of Knee Hills Creek. .After 
issuing from the Jake, it flows for five miles through partly wooded 
country, then traverses for the next five miles a wide clay flat, the 
wood r eceding to the hills on either side. The valley then becomes 
narrow for six miles, the country on both sides being slightly rolling 
a nd covered with good grass. The stream emerging from this narrow 
valley enters a wide flat, or rather the bottom of a sloping trough, 
from three to six miles wide. Fourteen miles furth er down, the valley 
·again narrows in, and from there to the point where it opens into 
that of the Red Deer, becomes gradually deeper with more abrupt 
banks. The creek throughout its whole course is fringed more oi· less 
with willows, poplar appearing fifteen miles and spruce nine miles 
above its mouth. 
· Devil's Pine Creek issues from Devil's Pine Lake, and flows south- Devil's Pine 

south-east for thirty-eight miles to join Three Hills Creek. For fi>e Creek. 

miles from the lake it runs hetween high ridges covered with poplars; 
then its valley, though shallow, becomes well defined, and from a 
quarter to half a mile wide, with sloping grassy banks. The bed of 
t he creek is muddy, till about twelve miles above its mouth where it 
becomes stony. The water when it issues from the lake is beautifully 
-clear, but it soon becomes of a yellowish g reen colour from suspended 
-clayey matte1'. For the last six miles, t he valley is steep, and the 
.banks scarped. Here and there a few willows arn seen, but lit tle or 
1110 poplar till within six miles of Three Hills Creek. The country on 
both sides of the stream, in the lower part of its course, is slightly · 
undulating prairie, covered with a fine growth of short buffalo-grass. 

Looking from the mouth of Knee Hills Creek, the country towards the Confluent 

north and west, is seen to bo made up of four large valleys, separated valleys. 

iby three salient ridges. The valleys are those of ·Knee Hills, 
Three Hills and Devil's Pine creeks and of the Red Deer River, the last, 
-of course, cut down the deepest, but all well defined. The ridges 
which Aeparnte these valleys are open and covei·ed with a thick growth 
'Of a grass very similar to the brrnch-grass of the foot-hi lls. They rise 
from three to fom· hundi·ed feet above the level · of the bottom of the 
adjoin ing valleys. The first ridge culminates in the Knee Hills with 
.an elevation of about 3,150 feet, the second, in the Three Hills with 
.about the same elevation, and the third in the Surcee Butte and the 



Country north 
of the above 
streams. 

Quill Lakes. 

Source. 

U p_per course 
of Red Deer 
River. 

24 E NORTH-WEST TERRITORY. 

ridge which runs north from it, the Butte itself having an elevation 
of 3,000 feet. 

North of the sources of Three Hills Creek, and north and east of 
Devil's Pine Lake, there is a small tract from which there is either n<> 
drainage 01· the water is drained off northward into the Red Deer. In 
it some wide stretches of flat gmssy land are met with, but the country 
is mostly composed of wooded ridges separated by partly wooded val
leys or by rolling, partly wooded hills, among which lie a great numbet· 
of small lakes. In most of thc.;;e the water ii; fresh, but the Quill Lakes, 
which are the largest bodies of watet· in the district, are very saline, 
though a numbet· of small lakes which sunound them, lying at a 
slightly higher elevation, are quite fresh. In the summer and early 
autumn, these lakes abound with ducks, and in the st1·eams further to
the south there flre still a considerable number of beaver. 

Rosebud, Knee H ills and Three Hills creeks are about the same size 
at their mouths, being about twenty-five feet wide and eigh teen 
inches deep at low water. 

RED DEER RrvER. 

The Red Deer River rises in one of the interior ranges of the Rocky 
Mountains, in !at. 51° 30', long 116° W., close to one of the branches 
of Pipestone Creek, which flow,; westward into Bow Rive t· It I eaves the 
mountains in !at 51° 43', long 115° 23' W., and flows easterly through 
the disturbed region of the foot-hills, reaching the crossing of the 
Stoney pack-trail a lit ~le east of long. 115° vV., where out· examination 
of it began. It is here a stream of clear blue water two hundred feet 
wide and two feet deep, flowing over a bed of large quartzite pebbles and 
boulders. . Just below the ford it turns sharply to the north, following 
the west side of a high sandstone ridge, and is bordered on the west 
by a strip of bench land, half a mile wide, partly covered with fallen 
timber. After flowing northward for two miles, it tums again abruptly 
to the east, having been joined at the angle by William's Creek, a small 
clear stream fifteen feet wide and six inches deep, coming from the 
north-west in a li ttle open valley between high ranges of bills. For 
the next two miles the valley is bounded on either side by gravel ter
races, which to the north are open and covered with bunch-grass, but 
to the south arc generally strewn over with fallen t imber; the banks 
then begin to close in on the river tind to become thickly timbered, the 
trail leading for a mile on a bench thirty feet above water level, through 
a forest of small spruce, most of which, however, are fallen. The river 
now turns to the nol'th-east, and for three miles runs close to the north 
side of the valley, which is thick ly clothed with good black pine and 
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poplal'; to t he south the hills recede, leaving a swampy flat a m ile 
w ide covel'ed with a dense g l'owth of sprnce. The rivet· here leaves 
the foot-h ills, t hough to the south it soon comes to be again bounded 
by low hills on which sprnce is gl'owing to an average diameter of 

• eighteen inches. On the no l' th-west side it is bordered by a gravel 
flat, wh ich continue3 to w iden towards the nortb, till, where the 
stream takes a sharp bend towal'ds the east, it opens in to a wide 1·ect-
angulai· p lain bounded on the south and east by the Red Deer, on the 
north by Bearberry Creek, and on the west by the outer range of the 
foot-hills. This plai n, called by the Indians Bear berry Prairie, con- Bear~erry 

tains about fou !'teen thousand acres of level alluvial land covered with Prame. 

a luxul'iant growth of bunch-grass, and would furnish well-Rhelter ed 
pasture for a large herd of cattle or horses. Opposite t he south-east 
corner of this prairie, Fallen Timber Creek joins the Red Deer River, 
and for several miles west of its mouth, a plain, similal' to the above 
but covered with scrub-birch and willow, extends on the south 
side of the latter stream. At the north-east corner of Bearbel'ry 
Prafrie, three and a half miles below the mouth of Fallen Timbel' 
Creek, Bearbel'l'y Ct'eek joins the main river from the west. It is a Bearberry 

11 t fif fi 'd d · h · l d · · · h Creek. sma s ream teen eet w 1 e an e1g teen rnc 1es eep, nsmg 111 t e 
hills to the west, but for lack of t im e it was not followed up to its 
source. Below the mouth of Bearbcny Creek, the Red Deer flows 
N. 25° E. for eight mi les to the mouth of James' River, or the North 
Fork. The west side of the valley i,,; occupied by shingle ter races, 
through which several streams, that dniin the relatively high ground 
to the left, have cut rathei· deep channch;. On the east of the valley a 
ridge rise,; two hundred feet above the leve l of the stream, its western 
slope being th ickly overgrown with 1:>111all sprncc, and its top covered 
with mardhes and spruce and poplai· thickets interspe1·sed with a few 
open grassy patches and small stretches of burnt timber. This ridge 
follt; away at the end of this stretch and g ives place to a broad swamp 
which extends fol' nine mi les to the base of a hill called Ba-how-oo-dan 
by the Stoney Ind ians. 

Jame;.;' River flows from two small lakes in a gap in the outer range James River. 

of the mountains, folll' miles north of th e Red Deer Gap, east
north-eastel'ly and t hen east-south-easterly to its mouth, being, at the 
point where our trail crossed i t, a stream :fifty feet w ide and two feet 
deep, running in a beautifu l valley fifty feet ~eep and from a quarter 
to half a mile w ide. The quartzite shingle forming the bottom 
of the valley is covernd with alluvial deposit to the ihickness of 
three feet. On the south there is a fine grove of balsam poplar. 

From the mouth of James' R ive t" the Red Deer flows N. 45° E., for 
twelve mil es, to the crossing of the Rocky Mountain House trail, just 
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above the mouth of Ka-ka-koo Sipi or Raven River. The west bank 
is rather high, and the count1·y stretching back from the river valley 
is covered with geoves of small poplar interspersed with hay marshes, 
some spruce and pine being occasionally seen in the small valleys 
in which little brooks run down to the main river. 

The Ka-ka-koo River rise;; in the foot-hills between James and Clear-
water rivers, and flows east-north-easterly, parallel to and a little 
south of the latter stream, turning east and then south-east to 
its mouth, where it is twenty-five feet wide and two feet deep, the 
lower part of its course being in a wide, open valley covered with 
excellent grass, and bounded on either side by wooded hills clothed 
with small spruce and poplar, while some few groves of pine and larch 
were also seen. The sides of this valley are occupied by two or three 
benches composed of sandy clay mixed with some quartzite pebbles, 
the surface being an excellent loam. Wide marshy tracts extend on 
both sides of the valley, and t he hill to the east is called by the 
Crees Muskeg-wati, or "the Hill by the Swamp." This valley, doubt
less, was formerly followed by the Clearwater, and its waters then ran 
southward to join those of the Red Deer, along a course roughly 
parallel with that of James and Bearberry creeks. 

Red Deer River From the mouth of Ka-ka-koo River, I descended the Red Dee1· 
in a canvas canoe to the mouth of Rosebud Creek, the lower portion 
of this distance in the summel' of 1884, and the upper por_ 
tion in the summer of 1885. To the mouth of the Little Red Deer 
the river is winding and very swift, and is bordered alternately by 
scarped sandstone banks and wide gravel flats, in some cases open and 
grassed, in others thickly timbered with large spruce. The fall in this 
distance is about two hundred feet, or fifteen feet to the mile. On the 
east side of the mouth of the Little Red Deer there is a beautiful 
prairie slope, on which a little fa1·m ing was done several years ago, 
and which has now, I believe, become the nucleus of a thriving settle
ment. From the mouth of this stream, the Red Deer flows east for a 
mile and a half, till it is j oined from the north by the Ni-pa-gwa-si-mow 

Bad rapid. Sipi, or Medicine River, and the worst rapid that we encountered 
is in this part of its course. Below the mouth of Medicine Rivet· it 
becomes much deeper and has a more even current, with few rapids. 
It runs east fo1· fout· miles, and then north-north-cast for fifteen 
miles, until the village of Red Deer is reached. The sides of the 
valley are from two to three hund1·ed feet high, scarped in places, but 
in places declining in a beautiful grassy slope to the water's edge. 
In this part, too, some islands occur covered with small poplar; and 
spruce as much as sixteen inches in diameter is growing under the 
high east bank. 
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At Red Deer, the Calgary-Edmonton trail crosses the river, which Red Deer 

is here 4'75 feet wide. The village is situated on a beautiful alluvial village. 

plain on the east bank, behind which the east side of the valley r ises 
in a gentle, pal'tly wooded slope, for one hundred feet, to the leVP.l 
of the surrounding country. This consists of prairies covered 
with excellent grass, separntecl by groves of aspen, with a few 
·clumps of sprnce in the shallow depressions. The whole is underlain 
by a rich black loam, and is drained by several small creeks flowing 
uorthwal'd. A large number of farms have been established both in the 
valley and on the upland, and the ·cultivation of wheat, oats and roots 
has been carried on with marked success. The west bank of the valley 
is here steep and scarped, with &pruce in the ravines and on some 
of the slopes. The escal'pment is sharply cut by the nal'row valley of 
Swan Creek, which flows in from the west, draining Wapisioo Sakha- Swan Creek 

h . S L k h' h l' tl "l b k . ancl Lake. igan, or wan a ye, w ic ies 1ree mi es ac , occupying an area 
of about eight square miles and surrounded by a thick growth of 
J>Oplar and willow. A mile and a half to the north-west of this lake is 
another three square miles in extent, called K inapik Sakhahigan or Snake Lake • 

.Snake Lake. 
From Red Deer Vilillge to the mouth of Blind Man River, a diotance, 

bywatel', of eight and a half miles, the rive1· is very crooked, with banks 
-one hundred and fifty feet high, abrupt and Jcarped on the outer sides 
-of the bends, but on the opposite sides reeeding from the edge of the 
·stream and leaving room for fine alluvial flats partly wooded with an 
irregular growth of poplar and willow. A small brook flowing into 
t he river in this part of its course, drives the saw-mill which supplie~ 

lumber to the district. 
At the mouth of the Blind Man, the Red Deer turns abruptly 

towards the south-east, and flows in t hat general direction for fourteen 
miles, cutting through the high ridge to the east of Red Deer in what 
is locally known as the "Canon," in which the banks are high and Canyon. 

steep, though not always scarped. Below the "Cafion" the valley 
•becomes a litt le more open, grassy slopes extending to the water 's 
-edge on the north side, but the south side continues thickly wooded. 
From the end of this stretch, where a brook comes in from the south, 

· the river flows to the east for six miles, between banks rather low 
and sloping; a small stream ten feet wide and six inches deep, 
flowing from the north, is here received . Just as the river turns 
again to the north-east, a thick coal seam is seen cropping out Coal seam. 

-at the water's edge- the same seam that was noticed by Dl'. Hector 
in the summer of 1858 as being on fire for some distance along the 
banks. When seen in 1884, though it did not appear to be burning, 
yet the sides of the valley in many places were covered with red and 
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yellow cinders, evidences of the combustion which had been going on 
at no distant date. 

Blackfoot trail. From the first coal out-crop the rivet· flows north-easterly, and then 
easterly for folll'teen miles, to the mouth of Tail Creek, where there· 
is a good ford at the crossing of the old Indian trail from Blackfoot 
Crossing to Edmonton. The banks in this distance are about two
hundred feet high, and are for the most part sloping and covered with 
land slides which support a fair growth of sp!'uce and poplar. From 
Red Deer, the rivet• as a general rule, is swift, with numerous short 
rapids, and an average fall of five feet six inches to the mile. 

Tail Creek. 

Alluvial 
meadows. 

Tail Creek, which is the outlet of Buffalo Lake, is a swift stream 
twenty feet wide and two feet de~p, :flowing southward in a valley 
two hundred and fifty feet deep and a mile wide. The bottom of this 
valley, except a small area near its mouth, is of hal'd clay, and its 
sides, though bare in places, are generally elothed with poplar, inter· 
spersed with a little spmce. 

On entering this valley from the west, the Red Deet· immediately 
adopts it and tmns sharply in a direction ten degrees east of south,. 
keeping essentially the same course for twenty-font· miles. The valley 
is from two to three hundred feet deep, and for the greater part of the 
above distance the riYer wind~ from side to side, leaving broad grassy 
alluvial meadows extending from the foot of the slopes which are for the 
most part grassed, though spruce and poplar grow in the mol'C protect-
ed recesses . Opposite these alluvial meado-ws, high scarped banks rise 
abruptly from the water's edge, and oeams of coal are often quite 
easily seen as black lines in the midst of 8trata of light-coloured clay 
and sandstone. At the end of this courHe the river turns S. 25° W. for 
ten miles an<l the valley becomes wider and much more broken, the 

Bad land banks beautiful grassy meadows g iving way to beds of white clay sometimes 
cover ed with a scant growth of verdure, and the sloping banks are now 
bare except where an occasional sage bush (Arternisia cana) or cactus 
(Opuntia Missouriensis) bas been able to secme a bold for its roots. 
Immense masses of clay and sandstone have been detached from the 
face of the up-land, either by sliding or by eroi:;ion, and stand out in the 
valley as hills a hundred feet or more in height. When a shower of 
rain falls, it washes awny any seeds that may have been dropped on 
these "bad-land " buttes, and at other times they are too dry to nour
ish any but desel't plant:>. In the narrow ravines, however, which run 

Deep straight 
valley. 

into the valley from either side, some spruce and poplar is growing. 
Cha1:g ing its direet~on at the end of this stretch, the rive1· runs 

S. 20° .b.::, for twenty-three miles to the mouth of Three Hills Creek. 
It is three to four hundred feet wide and two to eight feet deep, 
with a current of two and a half miles an hour; the channel, howevet" 
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is blocked by numerous sand and gravel bars that render it very 
difficult to navigate, even in a small canyas canoe. The valley is 
moderately straight, a mile wide, and has almost perpendicular sides 
four hundred feet high, t he general monotony of the view being broken 
-0nly by groves of timbe1· along the edge of the stream and on shelter ed 
northern exposures. 

At the mouth of Three Hills Creek the river turns more to the east; 
fou:;.· miles lower it receives Knee Hills Creek, and twelve miles 
further down reaches the mouth of Rosebud Creek, where :M:r. 
McConnell began his examin ation of the riYer in rns3 The rnlley 
retains very much the same character as before, grey clays and sand
stones forming its steep sides and the "bad-land " buttes which are 
scattered through it, yet some good grassy flats are occasionally met 
with. Spruce is still seen on northern exposures and in lateral 
ravines, while cottonwood and willow form groves by the edge of the 
water. From the mouth of Tail Creek to the mouth of Rosebud Creek 

· h f: 11 f h · ,. h .1 1 . . Average fall, the river as an average a o t r ee ieet to t e m 1 e, not ta nng mto &c., of stream. 

account its mino1· flexures, a cunent of two and a quarter miles an 
hour and a mean depth of water of three feet, but the channel is so 
much blocked by constantly shifting sand bars, that it cannot be con-
sidered in any sense navigable. Howevel', as a means of conveying 
timber and lumber eastward from the wooded country along the base 
of the mountains, it will be of enormous value to the prairie districts 
on both sides of the lower part of its coul'se. 

COUNTRY LYING EAST OF 'l'HE R .ED DEER RIVER AND SOUTH OF LAT. 52°. 

In this district we have a wide and, with the exception of a small Treeless plain. 

area near the Hand Hills, treeless stretch of prairie, slightly undulat-
ing towards the west but much more rolling in its easterly part, and 
with a mean elevation of 2400 feet. In its western portion the Hand 
Hills rise to a height of 3550 feet, being 1350 feet above the riYer to 
t he south west and 1150 feet above the surface of the JJlains to the east. 

These hills consist of an elevated table land, the top of which, how- Hand Hills. 

ever, is not fiat, but composed of five ridges which radiate'.from a centre 
lying to the south-east, showing a rough resemblance to the out
stretched fingers of a hand, whence thei1· name. To the north-we,,;t, 
west and south-west this plateau rises abruptly from the sloping plain 
at its base in bold escarpments five hundred feet high, and thickly wood-
ed in some of the sheltered recesses; but to the east and south-east it 
slopes gradually to Egg and Little Fish lakes, which are picturesque i~t 't:k~~~tle 
sheets of clear water lying in the bottom of sloping valleys, the former 
at an elevation of 29'70 and the latter of 2890 feet above sea level. A 
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small stream issues from the we,;t end of Little Fish Lake and flows. 
through a deep, narrow valley, bounded by sandstone cliffs, to join the 
Red Deer a little way below Lhe mouth of Rosebud Creek. 

East of Egg Lake a ridge runs north and south, rising gradually I 
I from the lake, level on its top, and breaking abruptly into rolling hills. , 

on its eastern slope. Further to the south, where it runs round to the· ' 
south-east of Little Fish Lake, it breaks into a mass of rolling hills, 

·separated by numerous small freshwater pools, which · in summer 
harbour great numbers of waterfowl. East of this ridge the country 
slopes gradually to the steep, though in most cases grassy hillsides 
bound the wide flat valley of Bull Pound Creek to the west. 

Prof. Macouu's On the economic value of this country for farming purposes, we 
oninion of the 
HandHills. shall quote Prof. Macoun, who, of all those who have visited this. 

Arid Plain. 

district, is the best qualified to judge of its capabili ties. "The Hand 
Hills district on the Red Deer River south-west from Battleford, 
in former years was noted for its rich pastures and for the enormous 
herds of buffalo· wintering in its neighbourhood. " "While exploring 
the hills in 1879, I was much impressed with the value of this 
region as a fine country for stock of all kinds. It may be described 
as a land of brooks, small lakes and ponds, grassy marshes, and 
rich bottoms lying between rolling or sharp, rounded bills, which 
are covered with nutritive grass in summer, and in winter with 
the same grass, but now converted into excellent hay. Standing 
on a hill-top and looking over a wide area of grass-covered hills 
and valleys which streLcbed out to the horizon on every band, and 
which could be extended almost indefinitely in any direction, is · it 
too much to say that here was room for millions of cattle to roam 
at will a:rid get fat on the vei·y richest grass? No man looking over 
such a country could doubt its value, for were the grass of the hills 
to become too dry, the succulent pasture along the lake or pond was 
close at hand, and if that of the salt marsh was prefel'l'ed, it was there 
also."* 

Between these hills and the Red Deer River there is a sloping, arid 
plain covered with hard white clay washed down from the face of the 
escarpment, and bearing very little vegetation except sage-bush and 
cactus. The rainfall collects in shallow pools on the impervious soil, 
or is carried off in the deep gullies which lead down to the river. 
No1·th of this area the country is very hilly, with a soil quite below 
the average. In the· valleys are numbe:rs of shallow lakes, in most 
of which the water is white from suspended clayey matter washed from 
their banks. They are fed by a few small, often sluggish, streams, 

•Manitoba and the Great North-West, by John Macoun, M.A., F.L.S. · Gue!ph, 1882. 
pp. 258-9. 

• 
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but none have any outlet. Sullivan Lake, the largest of these, has an Sullivan Lak&. 

area of about sixty-five square miles. Its immediate banks are low, 
white and bare, but half a mile back from the water's edge the land 
rises rapidly, sometimes in a st eep escarpmen t, while the country 
beyond is covered with a thick grassy sod, furnishing excellent 
pasture. 

East of the Hand Hills the land is imperfectly drained by a number 
of small streams flowing either southward into Red Deer River or 
eastward and northward into Battle River. Of these the first met 
with is Bull Pound Creek, which rises on the northern face of the hill s, BcullkPound ree . 
flows at first for fifteen miles in an easterly direction and then turns due 
south to its confluence with Red Deer River. In most of the upper 
pal't of its course it is confined in a very winding channel in the 
middle of an extensive mud flat three to five miles wide, bounded on 
either side by high grassy slopes. On this fiat, which is generally wet 
and often impassable, the place of the grasses is large ly taken by 
some of the species of Equisetum, and geese (Ariser Conadensis) and 
wavys (Anser hyperboreus) congregate here in enormous numbers 
on their suuthward migrntion in the autumn. Three miles south of 
the eighth qase line, the sides of this fiat close in and form a narrow 
definite valley, which the creek follows for the rest of its course. 
The valley, whose depth averages about sixty feet, is open and grassy 
for the upper half of its length, but in the lower half willow is growing 
along the edge of the stream. 

East of Bull Pound Creek, between it and Berry Creek, the country 
is generally undulating prairie, becoming .more rolling in thfl northern 
portions, with a clay loam soil supporting short gras.s of excellent 
quality, and plenty of water is present in small pools. The soi l, how
ever, is not deep, and is underlain by stiff clay of the upper portion of 
the Pierre division, or derived immediately from the disintegration 
ration of these beds. A few clay flats are also met with, thickly 
covered with boulders. 

Berry CreClk is a small stream eight feet wide and eight inches deep, Berry Creek. 

rising in several ponds east of Sullivan Lake, which at one time ·it 
probably also drained. At first it flows i::l. 20° E . for forty miles, receiv-
ing from the west several li ttle tributaries in most of which there is 
running water only in wet seasons. In the upper twenty-seven miles 
of thiti distance it flows through wide grassy flats, though in one place 
in township 33, rolling hills, approaching it from either side, 
confine it to an ill-defined stony valley. For the next thirteen miles 
it winds along the bottom of a valley fifty feet deep and a quarter of a 
mile wide, with sloping sides of hard clay. The creek then turns 
and flows S. 25° W., beyond the limits of the accompanying map, in a 
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wider and more sloping depression. The whole distance from its 
source in a straight line to its junction with Red Deer River is about 
eighty miles. 

Beyond Berry Creek is a broad expanse of undulating 01· rolling prai
rie, underlain by good sandy soil, and usually covered with an even 
growth of short grass which a few years ago nourished great herds 
of buffalo; as late as the summe1· of 1884 a band of about twenty-fiye 
was seen by the writer close to the valley of Berry Creek. 

On the more level tracts, low sandy ridges are occasionally seen, 
often being the only elevations which break the endless monotony of 
tli.e landscape. The sole drainage channel is that of Sounding Creek, 
which in dry seasons is, for part of its course, merely a series of dis
connected saline pools. The most of the rainfall of the area collects 
into shallow lakes, some of which are fre l'lh, while others are saline, 
with wide borders of soft white mud. In crossing the countt-y, columns 
very like smoke, aud as much as a hundred feet in height, are seen 
curling up into the air; but on nearer approach they are found to be 
white dust from the edge or dry beds of these "alkaline" lakes, raised 
by little whirlwinds which have been caused by the expansion of the 
atmosphere over the bare white cla.y heated by the glare of an 
unclouded sun . 

Much of this country, however, is well fitted either for cultivation 
or for pasture, the soil being r ich and the rainfall sufficient for the 
growth of cereals. Prof. Macoun writes of it:-" The Great Plain, as 
far as known, is not arid, but produces good grass, has generally abun
dance of water, and usually a good soi l," and "as this same region was 
the winte1· home of the buffalo, so in the near future it will be the 
winter home of immense herds of cattle, which can exist, as they did, 
by going on to the wind-swept bill tops for nutritious food, when the 
poorer grass of the valleys lies covered with a mantle of snow."* 

Sound ing Creek rises in the north-western portion of this area, 
though it is difficuH to determine its exact source, as many flat lakes 
doubtless overflow into it in high water, which are quite cut off at 
ordinary times. At the c1·ossing of the Lord Lorne trail, howeve1·, it 
has a well-defined channel, and from this point we followed it down 
in the early summer of 1886. At tbit:> place (on May 29th) it was 
merely a succession of isolated pond holes, but further to the east its 
valley deepens and becomes more defined, at the distance of six miles 
the sides being seventy feet high, with a clear cool stream of water 
flowing at their base. The valley, however, soon again becomes 
shallow and for the next twenty miles is wide with sloping t<ides 
and well defined flats through which the creek winds, while ou 

*Manitoba and the Great North-West, by John Mac·oun, pp. 102 and 104. 
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either hand r ough hills rise to a h eight of one hundred and fifty 
feet. In a few places, small willows, goosebeny, silver-berry and 
currant bushes fringe the edge of the brook. Below this the stream Small willows. 

continues to :flow eastward for eleven miles, first in a narrow valley 
with steep clay and sandstone sid es covered with sage and cactus ; 
afterwards the banks are lower, becoming more sloping and grassy, 
though high ridges are seen in the distance in every direction . The 
creek then turns sharply to the north in a wide, :flat valley, and, after 
a course of forty-four miles, empties, or rather leads, into Sounding 
Lake, for in this part of its course th.ere was little running water, 
the stream having dwindled to a succession of disconnected pools 
occupying its channel. On both sides the land rises to a height of High ridges. 

three hundred feet in a succession of ridges, covered with short grass, 
and with many boulders scattered over their summits. In the valley 
of a small tributa1·y coming from the west, in lat. 52°, ther e is a small 
quantity of poplar of fa ir size, but otherwise the district is treeless. 

DISTRICT BETWEEN LAT. 52° AND BAT'l'LE RIVER. 

This exceedingly irregular area, in its southern portion, is essen
tially a continuation northward of tho forego ing, but clumps of willow 
and poplar gradually make theil' appearance on the northern slopes, ~o~~~i~.n limit 

and a li ttle further north the 1mrface becomes largely covered with 
these tre(>s, patches of prairie constantly separating the wooded 
areas. Water, too, is everywhere abundant, either in lakes or small 
streams. In the western portion, near Buffalo Lake, fifty little 
lakelets were counted from the top of a low eminence. 

This district is divided into two fairly distinct portions by a line 
running south from the E lbow of Battle River, the two parts differing 
very considerab ly in their physical characters. 

The western portion is more or less wooded throughout, and bears wood and grass 

as we ll, a strong growth of rich nutrit ive g rasses mixed with vetch 
and astragalus, forming excellent pasture, and when cut making the 
best of hay for feed during the winter. The soil , too, is a rich sandy 
loam, and well suited for agriculture. BesicleR, even if wood were not 
plentiful, the land is underlain by large seams of coal, which will Coal. 

furnish abundance of fuel not only to those who settle in the im-
mediate vicinity, but to others at a distance who are not so favourably 
situated. 

Of t he natural r eservoirs into which the superfluous rainfall of this Buffalo Lake. 

area is collected before being discharged into the main rivers, Buffalo 
Lake is the largest. According to Mr. Sullivan, Capt. Palliser's sec-
retary, it received its present name, which is a translation of the Cree 

3 
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name "Moostoos Sakhahi'.gan," from its resemblance in contour to the 
outstretched hiqe of the buffalo, Tail Creek, by which it discharges into 
the Red Deer River, representing the caudal appendage. It is a beauti
ful body of fresh water, sixty-four square miles in extent, surrounded 
on all sides by high, wooded hills, that, however, in some places, recede 
to a considerable distance from the shore, leaving rich tracts of bottom 

land. On these fertile meadows, especially along the western side of 
the lake, the Metis had for many years a flouri shing settlement, and, 
although they have lately almost abandoned it fol' other places nearer 
the main trails, i:;till it is a nQteworthy fact, that wherever we find any 
of these old settlements we are almost certain to find the richest land 
in the neighbourhood. 

:Spotted Creek. The principal feeder of this lake is Spotted Creek, which flows into 
it from the west after pas~ing through Spotted Lake in the lower part 
of its course. It is a clear cool stream fifty feet wide and eighteen 
inches deep, with an easy current. Rising in the ridge to the east of 
Wolf Creek, it flows eastward through a wide, mostly open, valley 
bordered by high, wooded hills. The bottom of the valley which in 
places is two miles from side to side, is generally marshy in its upper 
part, and a number of brooks here join the main stream from the 
north, while in its lower portion it is a rich dry sandy loam, which 
would certainly yield the farmer an ample harvest. 

Meeting Creek. Meeting Creek is the only other stream in this district that merits 
special notice here. It has its source in some small lakes, and after a 
south-easterly course of thirty-two miles flows into Battle River, receiv
ing Big Knife Creek as a tributary from the south six miles above its 
mouth. At the crossing of the Swift Current and Edmonton trail it is 
a swift stream twenty feet wide and two feet deep. In the upper 
part of its course it flows in a sloping grassy valley the southern side 
of which is varied with a scattered growth of poplar, but in its lower 
part the sides, which are one hundred and fifty feet high, become very 
steep and bare, bad-land buttes similar to those on the banks of the 
Red Deer, standing out in the middle of the valley. On either side 
the country is undulating or slightly roll ing, with a great deal of 
poplar or willow scrub, interspersed with many small shallow lakes. 

East of the line drawn southward from the Elbow of Battle River, 
the country is much rougher than to the west, and sandy barren tracts 
are scattered about among its fertile portions. The only body of 

SoundingLake. water of any size in this district is Sounding Lake, which receives 
Sounding Creek from the south, and is drained eastward by Eye Hill 
Creek into Mani to Lake. Its general form is that of a horseshoe, with 
sides five miles long and from a mile to a mile and a half wide. The 
shore is of rounded sand, on which is piled in places a wall of large 
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. gneissoid boulders. The water is slightly milky when free from weed::;, 
and not unpleasant to the taste, but is usually green from the presence 
of g1·eat numbers of minute alga-, and in a high wind rolls up on the 
shore in opaque, pea-green waves, which make a loud roaring on the 
stony beach . It is on this account that the Indians have given it 
its present name, the fact being r emarkable, as most of the lakes on 
the plains have clay or sand beached, on which the water breaks with 
very little noise. 

The lake lies in the centre of an irregular sandy flat, which is con-wide fiat. 
stric ted in the middle by rolling hills app roaching each other fro~ the 
north and south, but is 8prcad out at either end to a con::;idel'able 
distance beyond the pee::1ent bordcl'S of the lake. To the north, an . 
inegulai· mass of rolling hills stretches for ten miles, separated by 
·chains of lakelets, the most easterly of which are saline, while the 
rest are fresh. The southern slopes of the hills are grn:;sy, the 
northern slopes and many of the intervening depl'essions are covered Wooded hills. 
with aspen and balsam poplar, the whole forming as beautiful a · 
<landscape of hi ll and valley, meadow and woodland, as can be seen in 
the North-west. · 

South of the lake the view is cut off by a ridge of high g rassy hills High hills. 
from two to four miles dititant, through a gap in which Sounding Creek 
finds it,s way north in a wide deep valley. This ridge extends to the 
west as a high, rolling plateau, dotted with numerous freshwatcdakes, 
around which a few willows are occasionally growing. The soil is a 
fight sandy loam covered with a fine growth of short.grnss. Towards 
the >\-est; the plateau is intersected by deep narrow gaps and, finally, 
·by a stretch several miles wide, separating the" Nose" from the main The" Nose." 
ridge. This stretch, with the country several miles to the south, is 
-covered with rolling grassy hills, uetween which lie fre,;h-water ponds, 
-often.fringed with poplar and willow. 

South-west of the " Nose," which is a bare, rounded hill ri::iing to Ribstone Creek 
a height of five hundred and thirty-five feet above the plain, Ribstone 
or Nose Creek, takes its rise, and flows northward in a narrow valley, 
which soon begins to be wooded with willow, poplar and maple 
(Negundo aceroides), a few moribund specimens of tbit> latter tree 
having also been seen on the north side of Sounding Lake. Then , 
turning eastward, and cutting through a north and sou th ridge, 
it entei·s a broad, grassy flat, in which its edge is skirted by low 
woods, among which birch and maple are conspicuous. Some of the 
latter here measure thirty-three inches in circumference two feet 
from the ground, but the trees arc low and branching, and not at all 
suited for timber. Among the shells which were found in the creek, 
Anodonta Footiana was very plentiful. 
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For eighteen miles north-eastward the valley is for the most 
part almost treeless and bounded to the north by broken, arid 
hills, while the high ground to the south is of a much more attractiYe· 
character, the steep sid es being often clothed with a close growth of 
poplar. At the end of th is north-easterly course, where the stream 
turns to flow north, there is an extensive clay fiat devoid of grass, 
but sparsely covered VI" ith small sage-bush and stunted cactus, among 
which some northern jack-rabbits, or prairie hares (Lepus campestris), 
were seen diRporting themselves. It is not improbable that this species 
of hare ranges a little further north on the plains to the east, but this 
is its northern limit, as for as my obsel'vation goes. 

For seYen miles north of the bend, the creek winds through a low 
mal'shy belt at the bottom of a wide, open, s loping valley. The 
wooded countl'y then begins, and clown to the mouth of the creek, 
though grassy t:1tretches of consideraule extent occasionally occm., tim
ber is always within easy reach. In this distance, the bottom of the 
valley is often swampy, but sometimes it is hard and dry. ,The land 
on either side is sandy in many places, and especially towards the · 
west becomes a rich sandy loam. The riurface is generally rolling 
the hills being often clothed with medium-sized poplar, and ih the de
pressions are many small lakeR, mostly containing good water, around 
which the pasture is of the finest quality. Although this area on the 
whole is not as fertile as that to the north and we::;t of it, yet there 
i:o he1 e much desirable land , which, though rather sandy and not so
rich as more clayey soil, still i:o warrnel' and will bring crops to 
maturity earlier in the year, there being thus far less danger from 
early frosts. 

BATTLE RtVER. 

Battle River. Battle River is a stream from fifty to two hundred feet wide, flowing 
in a very tortuous chan11el, for the most part in the bottom of a deep 
and winding valley, though occasionally the bl'im of the channel is but 
little below the level of the surrounding plain. It issues from a narrow 
lake in lat. 52° 57', long. 114° 9' W., and flows in a genernl eastward 
direction across the middle of the area embraced by the accompanying 
map, falling into the Saskatchewan a· mile and a half below Battleford, 
in lat. 52° 43', long. 108° 10' W. From the lake, for forty miles, it 
flows south-east in the bottom of a straight, well-defined valley, averag
ing halfa mile in width and a hundred feet in depth, the sides of which for 

Pigeon Creek. the first twelve miles or as far as the mouth of Pigeon Creek, are con_ 
stantly wet from a number of small springs, while the flat on either 
side of the river is boggy and is either covered with tufts of long grass 
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-or with a thick growth of spruce and tamarac. Pigeon Creek, the out
let of Pigeon Lake, is a swift clear stream thirty feet wide and one 
foot deep, flowing over a bed of quartzite pebble:; in a narrow but rather 
deep valley. Below Pigeon Creek the main valley is much drier, with 
pleasing alluvial g1·assy intervales and sloping sides, mostly grassy 
to the north and about half wooded with small poplar to the south. 
In township 44, range 27, Beaver Creek, a small stream in a channel Beaver Creek. 

ten feet wide, flow:; in from the west. The country on either side of 
the river is, on the whole, rather poor and often stony, with many 
mar:shy tract~, though tbe drier parts are dotted with charming groves 
of aspen and willow. At the end of this south-easterly course, the 
Calgary-Edmonton trail crosses the stream, which is here fifLy feet 
wide and two feet deep with an even current of two miles an hour. 
From the bridge it flows N. 30° E. for eight miles between low banks 

· skirted with overhanging willows, while, a short distance back, con- ~fi'l:~icuous 
spicuous hills rise to a height of from a hundred to two hundred feet, 
though in one place the ridge to the east approaches close to the edge of 
the rive1·. At the lower end of the above course the banks decline 
i:;ligbtly, and the stream turning eastward for eleYen miles flows here 
over a bed of quartzite pebbles and become:; much more rapid. The 
banks a!'e grassy or covered with small willows, and the country on 

-either side is beautiful grat-Jsy meadow-land intenipersed with groves of 
poplar and underlain by a rich soi l of friable clay-loam. The river then, Fertile meadow 

after travel'sing a low willow swamp, flows into Battle River Lake, the 
muddy bottom of the stream here nourishing great numbers of Unio 
luteolus, Anodonta Footiana, and Margaritana complanata, the latter, 
judging from the numbet· of freshly broken shells, having evidently 
furnished many a meal to the mink ot· muskrat. 

Battle Rivet· Lake is a shallow expansion of the river, about four Battle River 

square miles in area, filled with a tangled mass of weeds that come Lake. 

almost to the surface of the water. lt serves as an excellent settling 
basin, for while the water flowing into it ir.; muddy, that flowing out is 
clear, though dark-colored and with a very swampy taste. Its east-
em shol'e is high and coyercd with a mass of large gneissoid boulders, 
beyond which is a gentle slope rising to the level of, the surrounding 
partly wooded country. The western shore ir.; low and marshy, and 
towards the south a prominent hill rise:; to a considerable height above 
the surface of the lake. Battle Rivet· flows out at the north-west 
angle of the lake, keeping a general northel'ly direction for six miles, 
the banks being at first marshy and then dry and sloping, fringed with · 
balsam poplar and willow. After an easterly course of four miles in 
a channel twenty to thirty feet deep, the river again turns northward 
~ rid mns through a natTOW and constantly deepening valley till it is 
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joined by Pipestone Creek from the west. From the lake to here the
bed of the stream has been stony, or sometimes covered with large
gneissoid boulders, which cause a succession of difficult rapids. The· 
valley is wooded with poplar as well as spruce in the lower part, and 
the surrounding country is rich rolling land, on which there · is now a· 
flourishing settlement of half.breeds. 

Pipestonc Creek rises in the hilly and swampy country east o! 
Pigevn Lake, and flows a little south of east to join Battle River at 
its easterly bend, receiving Bigstone Creek, which drains Bear Lake· 
from the south-west, ten miles above its mouth, and J_;ong Lake CTeek 
from the north-west, six miles lower down. It flows in a wide valley one· 
hundred and fifty deep at its mouth, the valley of Battle River appear
ing like a narrow lateral valley joining it from the south. At the· 
mouth of Long Lake Creek the valley divides into two, the larger and 
main portion being occupied by Long Lake and the creek which drains 
it, while the united streams of the Pipestone and Bigstone wind along
t he bottom of the more southern and smaller branch of the valley. 

At the mouth of P ipestont> Creek, Battle River adopts its valley 
and maintains a general south-westerly direction for eighty miles, with 
sid es throughout the distance from one to three hundred feet high, 
the lighter slopes being grassy and the steeper covered with poplar, 
spruce and birch. The river, for most of the distance, winds slowly in 
a very tortuous channel through alluvial fiats covered with a seattered 
growth of willow, though at Dried Meat Lake it spreads out and fills 
tho valley from side to side for a distance of eleven miles. 

At Salvai::>' Crossing, four mile" aboYe the head of thi!:l lake, there 
is a flourishing settlement of French half-breeds, consisting of about 
forty families. They are living in substantial log houses, and there is 
sufficient land under cultivation to raise all the field produce that can 
be used in the settlement. In July, 1885, wheat, barley, oats, pota
toes, turnips and Indian corn were well adYanced, ar:d I was informed 
that for the last seven years there had been no failure of crops, seven 
years being the length of time that my informant had lived in that 
pm·t of the country. A con~iderable number of horses, cattle and 
sheep were .also seen around the house::<, and all we!'c in excellent 
condition. 

Dried Meat Lake gradually narrows again into the rive!', which 
then meandel's slowly through the bottom of a broad valley, whose sides 
rise gently for 300 feet from the flats ten feet above the level of the 
water. On the eastern Hide of township 43 , range 18, the flats are 
studded with grove" of ash-leaved maple (1Yegundo aceroides), many of 
which are a foot in diameter, and here the Indians have been accustomed 
to resort in spring to collect the sap and boil it down to a coarse sugar_ 
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Maple is seen in maay places further down the valley, but seldom in 
larger or finer grove8 than at this point, its extreme western limit. 

From the "Maples" to the Elbow, the river retains its winding 
character in a valley one mile wide at the top and two to three Wide deep 

hundred feet deep. It has an average width of a hundred feet and an valley. 

even current of a mile and a half an hour. The more projecting 
portions of the sides of the valley are very often composed of bare 
clay or white sandstone,·while the more sloping recesses are fi lled with 
gooseberry and serviceberry bushes. Several small streams flow in 
from the south, draining high ground a few miles back from the 
river, but the north bank is unbroken by any but short lateral gullies. 

At the E lbow, where an old trail crosses from Victoria to the plains E lbow of 

to the south, the r iver turns N . 55° E ., keeping th is course for nineteen Battle River. 

miles in a grndually expanding valley, the sides of which become at the 

8ame time morn thickly covered with vegetation . The river is still ve1·y 
winding, with stretches of quiet water, separated by short rapids, in 
which the bottom of the chan~el is covered with pebbles and boulders. 
At the eleventh base line, the river turns sharply northward for 
sixteen miles to the mouth of Iron Creek, a small clear stream six feet 
wide and seven i.nches de~p. The valley in this distance is wide and 
open, with sloping grassy banks and a bottom occupied by level well-
grassed flats fifteen feet above the water, fringed with a narrow belt of 
poplar, maple and willow, close to the edge of the very winding 
8tream. 

Below the month of Iron Creek, the valley maintains very much 
the same character as far as the mouth of Grizzly Bear Creek, the 
sides being sandy and more or less sloping, 80metimes well grassed or Valley very 

covered with timber, and sometimes almost bare, merely supporting a sandy. 

stunted growth of rose-bush and trailing juniper. The river is from a 
hundred to a hundred and fifty feet wide, sometimes very winding, and 
again flowing slowly over a sandy bottom in long, straight courses. In 
this distance it receives from the west Grattan and Buffalo Creeks, 
which are each about five feet wide and six inches deep. 

At the mouth of Grizzly Bear Creek, the river turns sharply south 
for four miles, then east five miles, south five miles, and then a little 
south of east twenty miles to the crossing of the Fort Pitt trail. 
For this distance the valley is from 250 to 300 feet deep, with steep, 
grassy or partly wooded sides, and a bottom half a mile wide, 
intersected by old river channels, between which the flats are sometimes 
grassy, but usually covered with small poplar and willow . 

• 
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COUNTRY BETWEEN BATTLE AND NORTH SASKATCHEWAN RIVERS . 

.. Fertile belt." Lying north of Battle River, and south of the North Saskatchewan, 
is the western portion of what has been known for a long time as the 
great "Fertile Belt," which stretches from the edge of the northern 
forest to the northern limit of the plains to the south. The district 
now under considerntion consists of over 6,000,000 acres of fertile 
land, partly covered with groves of poplar and willow, but with 
everywhere, more or les::i extensive tracts of open country covered 
with luxuriant grass and herbage, ready to be used as pasture land, to 
furnish an abundant supply of bay for winter use, or to be broken by 
the plough. 

Soil a rich 
loam. 
Water 
abundant. 

In the southern portion of this district, which is drained by Battle 
River and the small streams that flow into it, the extent of prairie 
is very largely in excess of the woodland. The surface is gener
ally undulating, and the soil is a rich sandy loam. Water is abun
dant in lakelets and small streams, though nowhere is there wet 
land that could not be readily drained. Prof. Macoun, in speaking of 
this country, sa.ys, *"This tract is unsurpassed in the North-West for 
its capacity to grow wheat, as the soil is rich, the surface is almost 
level, and what slope there is inclines to the south." 

Of the brooks which drain the country into Battle River, Iron 
Creek is the most southerly. It received its name, which is merely a 
translation of the Cree Pi-wa-pisk-oo Si-pi-sis, from the fact that a large 
mass of meteoric iron, now in the Museum of Victoria College, 
Cobourg, used to lie not far from its banks. \Vavy Lake, of which 
it is the outlet, has an area of about 5,000 acres, bounded either by a 
hard, sandy beach, scattered over in places with pebbles _of quartzite and 
gneiss, or by a low marshy shore. The water is good. From the sputh
east angle of the lake, the creek flows eastward for twenty-one miles, 
at first across a wide and, close to the creek, often marshy plain, and 
then in a valley which gradually increases to sixty feet in depth. It 
then turns south-eastward for sixteen miles to its mouth, its valley 
gradually becoming deeper and wider, till five miles above its mouth it 
is filled with an irregular mass of almost bare sand-hills. 

-Grattan Creek. North of Iron Creek, Grattan Creek has its source in a series of long, 
saline lakes, and after flowing S. 75° E. for fourteen miles through a 
deep, nanow valley, emptie,.; into Battle River. The country between 
these two creeks is r9lling, or sometimes hilly. North-east of Grattan 

.~~!~/~ B~~r Creek, Buffalo and Grizzly Bear creeks rise in the rolling land a short 
Creeks. distance south of the southern bend of Vermilion River, and flow 

•Manitoba and the Great North-West, by John l\facoun. P· 109 . 

• 
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south-eastward into Battle River, being respectively twenty-six and 
thirty-two miles in length. The valleys in their lowet' portions be
come deep and narrow, the south sides being generally thickly 
wooded while the north side is grassy or scarped. 

The most easterly affluent of Battle RiYer which comes within Blackfoot 

the area now reported on, is Blackfoot Creek, a small stream that Creek. 

rises in a rough and wet part of the country ten miles south of the 
northerly bend of Vermilion River, and flows S. 20° E . for thirty 
miles, to join Battle River two miles below the crossing of the 
fourth principal meridian. For part of its course it winds in a nar-
row channel through flat, open country, but in township 49 it cuts 
through a high ridge of hills in a deep wooded or grasRy valley, and 
south of the crossing of the old telegraph trail its valley again becomes 
defined and then steadily increases in depth to its mouth. West of 
Blackfoot Creek, the Blackfoot Hilhi rise from three to four hundred Blackfoot Hills 

feet above the level of the p lain. Their contour is, however, not at all 
clearly marked out, and they appeai· more like tracts of high rolling 
country than as well-defined hills. Their slopes are covered with a 
luxuriant growth of grass, clotted with a few groves of small poplar. 
A. few boulders are seen in places lying on their surface. 

North of the drainage area of Battle River, the greater part of 
the rainfall is collected by Vermilion River and its branches and 
poured into the Noi'th Saskatchewan, thirteen mi les west of the 
fourth principal meridian. Near t he 1:>ame point, the western end of 
Grande Coulee opens into the Saskatchewan valley, while itA eastern Grande Cou!OO. 

-0nd joins the same valley thirty miles beyond the eastern limit of the 
map. It is a wide, generally well-defined, and in places terraced, Terraces. 

valley, which at one time has carried the waters of the North S~skat
chewan by a more southern channel than the one that the river now 
occupies. 

Ascending the Vermilion River from its mouth, the valley is from a V~rmilion 
quarter to half a mile wide, with sloping, mo1;tly grassy banks, while River. 

the surrounding country is praii·ie underlain by moderately rich sandy 
loam, and dotted with groves of aspen and willow. The river is about 
sixty feet wide, with a bed of sand or gravel. Among the shells 
found on the sand bai·s were those of Unio luteolus, Anodonta Footiana 
and Margaritana complanata. .For nine niile1:> above where the valley 
turns to· the west, it is exceedingly crooked, about half a mile wide and 
two hundred feet deep, with steeply 1:>loping, partly wooded sides, 
broken by deep lateral gulleys. The upland to tbe south is almost open 
prairie, while to the north it is half wooded with small aspens, though 
when we passed, a fire was stripping the country of everything green, 
both grass and trees. For the next twenty-><ix miles, or as far west as 
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Winding valley the centre of range 8, the valley continues very winding and from one 
to two hundred feet deep. The bed of the stream is usually a soft 
mud, though a few stony l'apids occur at the bends, and the bottom of 
the valley is a stiff clay. In many places the sides rise in somewhat 

Terraces. irregular, grassy terraces, on which travelling would be very pleasant 
were it not that they are often cut through by deep, narrow gulleys, 
which it is often impossible to cross. In ranges 5 and 6, the coun
try back from the river is rolling, but along the brink of the valley 
there is a level belt covei·ed with a luxuriant growth of grass, which 
was evidently at one time a favorite camping ground of the Indians, 
as their old lodge-poles are evetl yet strewed over it in great numbers. 
In the middle of range 8 the river 'flows S. 70° E. for seven miles from 
the mouth of Birch Creek, in a valley wider but not so deep as further 
east, and bounded to the north by a high range of hills from which 

Birch Creek. small streams flow do·wn in deep gulleys. Bfrch Creek is a small 
stream of clear brownish water, fifteen m iles long, and near its mouth 
flowing. in a deep, nal'l'OW gulley, but higher up it winds through the 
prairie in a very tortuous channel. In high water it doubtless drains 
.Birch Lake, but when examined in August, 1886, it rose in a swampy 
bottom to the east of that lake. At the same time of the year, Birch 

Birch Lake. Lake was a beautiful sheet of cleat· but slightly saline watel', with very 
irregular outline, long, wooded or partly Tuooded points stretching into 
and almost dividing it in several places. Its shores are fiat in a few 
places, but for the mo1:;t part rise gently to a height of about a hundred 
foet, the south side being almo,.;t entirely open prairie, the other sides 
being more or les::; wooded with aspen or balsam poplar, always 
varied, however, with open g lades. The beach is firm and of a coarse 
yellow sand. 

ChainofLakes. Above the month of Birch Creek, the valley of Vermilion River 
stretches for twenty-one miles N. 30° W. as far as the "Chain of 
Lake:s," the sides being at first steep, and the southern one clothed 
with poplar, birch and spruce, but they soon become more sloping and 
rise in grassy or lightly wooded terraces to the level of the surrounding 
country. At the outlet of the most easterly of the lakes the river 
flows among huge Laurentian boulders, and falls several feet in a few 
hundred yards; for eighteen miles above thiH, it flows through low
lying marshy lakes, with soft muddy shores; in the autumn, these 
lakes are teeming with wild fowl. The sides of the valley continue as 
before to rise in long irregular slopes to the general level, or in some 
place:; even into conspicuous hills. 

At the " Cba,in of Lakes," the definite valley that we have been 
describing turns more toward the north, while Vermilion River flows 
into it from the · south. This river rises near the old telegraph line, 
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and flows at first northward in a slight depressio·n on the prairie, but 
soon it cuts a shallow channel, which continues to deepen slightly, till 
at a distance of thirty-five miles from its source, the river flows from 
a ma1:shy flat into the south-western lake of the "Chain." The main 
valley, however, continues north-westward to the Saskatchewan, and 
has formerly carried a very much l::trger stream of water than 
that which at present flows through it. This original stream, doubt- Old valley. 

less, occupied part of what is now the valley of the Saskatchewan, 
but where it entered that valley it is impossible to determine with 
the information at present at our disposal, though it is highly im
probable that it followed its valley a the way from the moun-
tains. Towards the east this aneient stream, instead of turning 
northward again towards the Saskatchewan, continued south-east 
through Grizzly Bear Coulee into what is now the valley of Battle 
River. 

North-west of the '·'Chain of Lakes," Egg Lake lies near the head Egg Lake. 

of a small creek which flows northward into the Saskatchewan. lt13 
· water is clear and good. Its shore is well defined by a beach, at least, 
on the eastern side, of pebbles and ·small boulders, often, however, 
fringed with reeds for a considerable distance out into the water. Its 
northern and larger portion has a rounded outline, but towards the 
south-ea;;t, deep reedy and doubtless shallow bays, indent the shore. 
On the west side the country is thickly wooded, but towards the east, 
it is prairie, broken by small lakes and cloLtod with poplar groves. 
West of the .upper vart of Vermilion River, the surface is rolling, and 
the land is a rich clay-loam, morn or less closely wooded with thickets 
of poplar and willow. Ascending over a low r idge we look down into 
a beautiful valley, the bottom occupied by Beaver Lake, \.Vhich is Beaver Lake. 

:fifteen miles long and eight and a half miles wide, and with a rather 
regulady oval out line. It. appears, however, to be very shallow, 
and the water, though sweet, is generally slightly milky from suspended 
clayey matter. Pike certainly, and perhaps other fishes, are present 
in it in very considerable numbers. The shore is low with a beach of 
coarse qua1·tz sand, oflen clayey, and sometimes blocked by a row of 
large boLiklers. To the north a rich, though treeless, prnil'ie stretches 
away for several miles, while in every othet· direction, a wide belt of 
open or lightly wooded prairie ;;lopes gently to the watei-, with a soil 
of' fertile black, sandy loam, bearing a luxuriant growth of grass. 

Lying west of Beaver Lake and east of the Calgary-Edmonton trail, 
there is an apparently high and thickly wooded country which 
goes by the name of Amisk-wachi or Bea,-er Hills. Of this country Beaver Hills. 

very little could be learned, even from those who were living in the 
immediate Yicinity, and it has been left as a hunting ground for the 
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Indians, who yearly kill a large number of moose in the deep recesses 
of its forests. On entering i.he "Hilh;," however, the most striking 
feature is the absence of the rough, hilly character which their name 
and reputation would lead one to expect. The country is found to be 
simply low ridges or sandy knolls, often thickly clothed with large 
balsam poplar and spruce, separated by valleys drained l.iy numerous 
Arnall stream,;. Those streams have been everywhere dammed back 
by beavel', giving rise to extensive meadows, which are either impas:;
able marshes or, since the beaver dams have been broken down, are 
again drained by the creeks and form beautiful wide alluvial tract:; 
covered with long grass, from which sufficient hay could be cut to 
wpply very large herds of cattle and horses. At present, however, 
there are no roads through this luxuriant wildernesl3, though the 
making them would be a very eai:;y matter, or, at all eYents, access 
c:ould be had i.o the interior in winter ovet· the marshes them~elvet>, 
which almost everywhere stretch to the verge of thb low sandy pla
teau. The hill s, too, al'e diversified throughout by charming lakei:; of 

Cooking Lake. c:lear pure water. Cooking Lake, the lal'gest of these, is from seven 
to nine miles long, two and a hnlf mile8 wide, and apparently quite 
deep. lts beach i8 white sand OL' a gravel composed of gneiss, quartz
ite and quartzitic sand:;tono ; it is often skirted with a scanty growth of 
rushes, and backed by a narrow grass-covered belt which rises slightly 
into thick woods of poplar or i;prnco. It is reported to contain pike 
and suckers, but doubtless whitefish would thrive in it::i waters if t hey 

·were introduced. A stream tweh-e feet wide and a foot deep, flows 
south-westward from Cooking Lake into Hastings Lake, which is 
another body of water of considerable size, and which is drained by 

Hastings Lake. Swift Current or Hastings Creek eastward into Beaver I,ake. There 
al'e three othel' principal creek::> which flow from these hills, namely;

Katchemut's Katchemut's Creek, ten foet wide and. a foot deep. An olJ Indian 
Creek. pack trail to Edmonton, which at one time was well cut out, runs up 

the north side of this creek. The surrounding country ii:; generally 
Ross Creek wooded with i;mall ai;pon and willow. Ross Creek, eighteen feet wide 

and six inches deep, rises in the northem part of the hilli:;, and, flow
ing through Dry Gl'ass Lake, empties i.J1to the north-eastel'l1 part 

Deep Creek. of Beaver Lake. Deep Creek, six feet wide and one foot deep, ri:;es 
in the northern part of the hilb, in or south of Island Lake, and 
flows northward to join the Saskatchewan in the south-west comer 
of township 56, range 21. There a l'e bm;ides a number of small 
creeks, which drain the hill:; in every direction toward8 the r:mr
rounding lowel' lying counfry, in all of which the water is clear 
and good, though in the driet· seasons they are often merely a 
i;uccession of water holes. The bills are much more heavily wooded 



TYRRELL.] COUNTRY WEST OF EDMONTON TRAIL. 45 E 

in their northern tban in their southern half, and besides balsam Trees and 

poplar (Populus balsamifera), aspen (P. tremuloides) and spruce (Picea. ll1:~esriHills. 
alba), tamarnc (Larix Americana) and birch (Betula papyrifera) are 
quite commonly met with. Some P . trernuloides were seen, which 
measured five feet in circumfel'ence three feet from tbe ground. Ber-
ries, too, were very abundant, the following being the most common : 
Service-beny (Amelanchier alnifolia), choke-cherry, or stone-berry 
(Prunus Virginiana), haws (Cratcegus coccinea), eye-berry (Rubus 
chamcemorus), moose berry (Viburnum pauciflorum), Pembina berry 
(Viburnum Lentago ?) . 

South of the Beaver H ills the country is lightly rolling 01· level, and 
very much broken by large and small mari:;hy _lakes, with outlineE> 
varying considerably with the height of the water. To the west of Marshy 

. country. 
this flat country a deep, narrow valley runs nearly no1·th and south, at 
pre;;ent connecting the head of a small stream that flows into Pipe-
stone Creek with Black Mud Creek, flowing north into the Saskat
chewan . These streari1s are q nite insufficient to account for so large a Old valley. 

valley, a valley of which that of Battle Rive1· is mel'ely a COHtinua- · 
tion, and therefol'e, as in the case of the Vermilion River valley, we are 
forced to the conclut<ion that we have hel'e one of the old drainage 
channels through which tbe Beaver Hills and surrounding country 
were drained southward into Battle River before the southern con_ 
tinental elevation <li,erted the rivers into more northern channels, and 
especially before the Saskatchewan had carved out the Talley in which 
it now flow!". 

DISTRICT BETWEEN THE RED DEER AND NoRTrr SAsKATCIIEWAN RIVERS 

AND THE CALGARY-ED:\IONTON TRAIL. 

This district is divided very uneq~hlly by a high, wooded ridge, 
which runs from the banks of Clearwater River, N. 30° E , to the angle 
of the Saskatchewan, a ::,ho rt diHtance above Edmonton, and which causes 
the rain-fall to the north-we'4t of it to flow northward into the Saskatch-' 
ewan, while to the south-east the country is drained by tributaries of 
the Red Deer and BaM:le ri,ers. 

The general character of the country, on the opposite sides of the Character 
"d , . "] d'-"' t d ' 'd h h t £.country. r1 ge, is s1m1 ar or iueren , accor mg as we comn er t e c arac er o 

the soil and the contoUI' of the surface, or the vegetation with which it 
is coverncl . On both sides the soil is sandy, often mixed ~ith more or 
less clay, and the surface is flat over considerable areas, but. in 
places broken by

1
high ridges of hills. On the tributaries of Red Deer 

and Battle rivers there are many wide stretches of prairie or of partly 
timbered country, and, where the woods are most continuous, the trees 
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are either poplar or small spruce and pine, furnishing plenty of 
timber for local use, but not enough to be of much value as an 
article of export. In the country which is drained northward into 
the Saskatchewan, however, there are wide marshy tractR along the 
bankR of the streams, while beyond, on the plains and hill-sides, there 
is usually a thick growth of spruce, balsam and pine, often small, it 
is true, but much of it is very large and well suited fo1· converting 

Thick forest. into timber or lumber. The difficulty, of coul'se, would consi;;t in 
getting the logs to the Saskatchewan. They could, doubtless, be driven 
on th~ lower pol'tions of some of the str'1jtIDS in high water, while in 
other places road;; would have to be made directly to the rive!', which 
would often necessitate the outlay of considel'able capital before any 
large returns could be depended on. 

Wolf Creek. Some of the finest trees seen were in or near the valley of Wolf 
Creek, a stl'eam which rises in the watershed ridge, seven miles north 
of the eleventh base line, and flow;; N. 20° W. for thirty-three mile:=;, 
joining the Saskatchewan sixteen miles below the mouth of B1·azcau 
River, where it has a channel seventy-five feet wide and five feet deep . 
.Near its source it flows in a 1'hallow channel t hrough thick forest of 
large spruce and balHarn fir mingled with poplar, the ground, even in 
October, being often vcl'y swampy. Ten miles down the stream, a 
small creek joins it from the south-west, draining a wide, hill-

Boggy country. surrounded valley, the bottom of which appears to be one extensive 
bog. For four miles below the mouth of this branch creek, the valley 
is narrow and wooded, and the trail that we followed kept on the side 
of the hill to the east, the soil here being sand 01· gravel covered 
with either small pine or windfall, a little grass gene1·ally growing 

Old trail. among the scattered logs. Below this ])Oint, where the old pack-trail 
from Buck Lake to Rocky Mountain House tnrns up into the hills to the 
west, to the crossing of the twelfth base line, the valley is from two to 
four hundred yard~ wide, with pretty lit tle alluvial meadows covered 
with rich pasture in the bends of the stream, bounded on either side 
by rough, rolling land, the most of which has formerly been well 
wooded, but a great many of the finest trees have been destroyed by fire. 
From the twelfth baRe line to the Saskatchewan', the creek is as yet un
examined: The water is of a brownish hue, but clear and transparent, 
flowing over a bed of pebbles or sand, in places scattered over with 
gneissoid erratics, the banks throughout appearing to be composed of 
glacial drift, though often the Laramie sandstones and shales must be 
but a short distance from the surface. 

Beavel'!I. In most of the streams of the West, the beavers have been so much 
hunted that their numbe1· is at least greatly reduced from .what 
it formerly was, but here the number is still large, the stream being 
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constantly blocked up by their dams, and the large, well~lrept houses 
in the centre of ponds close to the creek, continue to protect many 
an industrious family that has exacted a heavy tribute from the 
young poplar and willow of the surrounding woods. East of Wolf 
Creek, the Buck Lake trail, which was the one we followed, leads 
over an attractive plain dotted with small pine and poplar, and then 
up a willow-covered valley bounded by wooded hills. F:rom the edge 
of this valley to Buck Lake, a distance of seven miles, the trail leads 
through a thick forest of spruce up to twenty-nine inches in diameter. Large spruce. 

With the spruce were growing balsam pO])lar, pine, and a few balsam 
fir. 

Buck Lake, into which several small streams flow from the high Buck Lake. 

ridge to the south, is a very pretty sheet of clear blue water, sur-
rounded on all but the south side by wooded ridge~, while to the north-
east two prominent hills rise sharply above the surrounding country. 
The beach on projecting points is of rounded quartzite and gneissoid 
shingle, but at least in the bays which indent its southern shore a wide 
m:irsh or moss-covered muskeg skirts the lake; beyond the muskeg 
stretches a thick forest of spruce. About the middle of the southern 
border, along a small creek, there is a fine prairie of about fifty 
acres in extent, covered with a close and rich growth of grass and 
wild pea-vine. The lake is said to contain large whitefish of particu-
larly fine flavour, and it was from here that fish used to be supplied to 
the Hudson's Bay Company's post at Rocky .!\fountain House. 

From the north-east corner of ~he lake, Buck Creek flows northward Buck Creek. 

towards the Saskatchewan, into which it empties eight miles above 
Goose Encampment, having there a channel eighty feet wide and four 
feet deep. 

' East of Buck Creek, Strawberry, Weed, Conjuring and White Mud Other small 

cre_eks flow northward into the Saskatchewan, with channels at their creeks. 

mouths from thirty to fifty feet wide. Most of the country drained 
by these streams is either thickly wooded or swampy, but towards 
the east it becomes much more open, and around the head of Conjuring 
Creek and along the banks of the White Mud there are some rich 
grassy prairies, behind which, on the latter stream, there is swampy 
land thickly wooded with spruce and poplar. • 

Crossing a high ridge at the head of Weed Creek, on the trail from Pigeon Lake• 

Edmonton to the old Methodist mission of Woodville, we descend one 
hundred and thirty feet to Pigeon Lake, the level of which is eighty 
feet above the country two and a half miles to the north. The lake 
itself is ten milE)s long and four miles wide. The water is clear and 
blue, and contains excellent whitefish and pike. Its outline is rather 
regular, with high banks, which in all directions but the south-east 
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rise to hills, one to three hundred feet above its level, thickly clothed 
with poplar or spruce, though in places near the lake there are a few 
small clearings, on which comfortable little shanties have been built, 
and around which some land has been tilled, and is niported to have 
borne good crops both of roots and cereals. 

Continuing southward and Cl'Ossing another high ridge, we descenu 
into a long, nanow valley, in the bottom of which lies Battle Lake, a 
sheet of clear blue watel', five miles long and half a mile wide, and 
said to contain a great number of whitefish. The: beach is usually a 
firm grey sand, fringed by a narrow margin of rul-!hes, and the middle 
of the lake appears to be ver y deep. The south shore rises g radually to 
a ridge fonr hundred feet high, th ickly clothed with poplar and spruce; 
the north shore is one hundred and thirty feet high, and covered either 
with luxuriant gmss or with ~mall groves of poplar. At the west end of 
the lake, on this side, a prominent hill rises to almost as great a height 
a,;; the ridge to the south, and on it, besides spruce and poplar, some 
pine (P. Murrayana) is growing, while in the valley below iH a smali 
grove of tamarac. The valley continues beyond the lake towards 
the north-west, representing another old drainage channel, in which 
there is now a watershed. 

To the east of these two last mentioned laketi, the country is very 
swampy and rather thickly covered with poplar and willo.w till Bear 
Lake is reached. This lake, which is drained north-eastward into 
Battle River by Bigstone Cre0k, resembles an extensive mar::;h with 
watery centre, surrounded by rather low, rolling and partly wooded 
hills, which, however, rise a little higher towards the south than in 
any other direction, and are known as the Bear Hills. East of Bear 
Lake, a fertile plain stretches away to the banks of Battle River, on 
which an industrious band of Indians have settled, and now have a 
considerable area of land under cultivation. 

From the east end of Battle Lake, there is a well cut out pack-trail, 
running south-wetitward for six miles, at first over a high ridge, thickly 
wooded with spruce, birch, poplar and some pine, and then across a 
sandy slope, sparsely covered with small pine, to a wide valley similar 
to that of ·Battle River. Its sides are from a hundred to two hundred 
and fifty feet high, sloping, and very much encumbered with burnt and 
fallen trees. Its bottom is covered with a mossy bog from a quarter 
to half a mile wide. At the point where the trail reaches it from the 
north-east, the valley is drained southward by Blind Man River, but on 
following it for six miles N. 30° W. we come to a small stream :flow
ing in an opposite direction, finding its way into some of the creeks. 
that flow northward into the Saskatchewan. 
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A short distance south of the twelfth base line, while the bottom 
of the valley still continues boggy, its western side consists of a sloping 
prairie stretching back for two or thl'oe miles to a ridge of hills, and 
for five miles down the river . This prairie, covered with luxuriant 
grass, is watered by severa l small streams with g ravel ly beds, and 
here and there a few dead trunks of pines and spruces are standing, 
the only remains of the forest which has long ago been destroyed by 
fire. At one place in the bod of a small stream, t hi s prairie was seen 
to be underlain by four feet of yellowish sandy loam, beneath which is 
a bed, twenty feet thick, of small pebbles. South of thiti plain is an 
old channel of the r iver, of a depth varying from one to two hundred. 
feet, and, with a very miry bottom, while the river itself flows a mile 
and a half still further south in a wide valley, and then turns sharply 
westward for five miles through a high ridge in a deep-cut, nanow 
and wooded valley before it joins its waters with thoRe of the West 
Branch . 

.Along the southern bank of this portion of the river is a well wor11 
pack-trail, which crosses the main stl'eam just below the junction of 
the two .bL"anches, and then continues over the hill to the west. It, 
doubtlc:;s, leads from the Stoney reserve at Wolf Creek into the forests 
and hunting grounds around Buck Lake. 

The west branch of Blind Man River is formed by the union ofwestBranch. 
numerous small streams that rise on the face of a high, wooded ridge 
four miles north of the twelfth base line, and after Cl'Ossing that line, 
flows in a general south-easterly direction for ten miles to its junction 
with the main stream, through a wide, sloping valley, the bottom of 
which is generally open, sometimes swampy, and at other times dry 
and sandy. Six miles below the base line, a stream six feet wide and 
a foot deep, flow:> in· from the west, draining a wid e, sloping valley 
lying among the hills in that direction. Below the confluence of the 
two branches, the river continues in the same valley for two miles 
and a half, and then, although the valley continues on, it leaves it 
anrl. cuts a nanow gorge through the high ridge to the west, till it 
reaches another similar _wide valley a little further west, down which 
a small stream is flowing. The sides of this valley are more or 
less thickly wooded with poplar and spruce, while its bottom is 
mostly open or covered with small willow scrub. Four miles below 
the point where the river enters this valley, a small stream joins 
it from the east, flow ing down the valley that the river bari loft eight 
miles higher up. For the next ten miles, or to the mouth of Gull Gull Creek. 
-Oreek, the valley retains very much the same character, the soil 
being a rich sandy loam covered with a close coating of long grass. 
The river runs in a winding channel forty feet wide and ten to 

4 
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twenty feet below the level of the flat. The watel' is of a light bL"owa 
colour, and with a slightly marshy ta:;te. Gull Creek joins Blind Man 
River two miles below the Cl'Ossing of the eleventh base line. It is 
five feet wide and a foot deep, with a muddy bed, and flows in a nai·
row valley thirty-five feet deep. It drains Ki-as-koos Sa-kha-higan, or 

Gull Lake. Gull Lake, which lies three miles to the east. This is a body of clear 
blue fresh water, eleven mileR long and four miles wide, with contour· 
mo1·e or less regularly rounded. Its beach is a firm sand or gravel,. 
and on the western side the shore rises quickly into a high, wooded 
ridge, while to the south and east the beach is skirted by a row or 
large balsam poplars, behind which is a marsh covered for several. 
hundred yards with g rass or willows, beyond which a gi·assy or partly 
wooded slope rises :to the edge of the thicker timber with which the· 
higher lands are covered . 

Below the mouth of Gull Creek, the river continues nearly south
ward for four miles to a short distance beyond the crossing of the old 
cart-trail from Edmonton to Rocky Mountain House. The channel here 
is from twenty to thirty feet deep, but the valley is marked only by 
wide slopes stretching towards the east and west. That to the west. 
is grassy or only lightly wooded with small willow or poplar, and 
extends for six miles around the south end of the high ridge which. 
has been bounding the valley of the river to the foot of the Medicine 

Medicine Lodge Hills. These constitute a partly wooded ridge rising 675 feet 
Lodge Hi!IE. 

above the river. At the south-eastem corner of this pl'airie, the river 
turns eastward and flows for fou1-teen miles through a deep, narrow 
valley to join the Red Deer wheie this latte1· stream turns sharply 
eastward thl'ough a high ridge in what is locally known as the Canon. 

Medicine River Travelling along the trail we::;tward from Blind Man Rivel', through 
a narrow gap in the Medicine Lodge Hills, we r each a wide, shallow 
valley which is drained southward into the Red Deer by Medicine River. 
This stream which is said to issue from a lake near the twelfth base line, 
flows southward, and m·osses the eleventh base line in range 4, west of 
the fifth pl'incipal meridian. At this point it is a stream fifty feet wide 
and two feet deep, :fl.owing over a bed of soft mud, with occasional 
pebbly bars. The ·water is rather dark brown, and bas a decidedly 
swampy taste. In i t are found a great number of fresh-water mussels. 
( Unio luteolus ), from which circumstance the Stoney Indians have· 
called it the l\1 ussel River. North of the eleventh base line, the main 
stream appears to flow in the centre of a wide, partly wooded and 
probably swampy plain, while a small branch flows in from the west, 

West branch. draining the face of a high range of wooded hills, though here too 
a narrow belt of boggy land follows the edge of the stream. For 
five and a half miles south of the base line to the crossing oi 
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the Rocky Mountain House cart trail, the banks of the river are 
from thirty to fifty feet high, and generally grassy, while the sur
rounding country is rolling, and either grassy or covered with groves 
of popla1·. Fol' Hix miles south of the cart trail crossing, the country 
continues of much the same character till the mouth of Horse Pound Hor•e Pound 

Ureek is reached, which is a stream about half the size of Medic ine Creek. 

River, draining a considerable., though at present ill-defined, extent 
of country east of Raven and Clearwater rivers. Several of its 
branches, which are crossed by the above-mentioned cart trail, flow 
through more or less deep, narrow valleys across wide plains, which are 
generally lightly covered with dwarf birch or willow. Below the Fertile slopes. 

mouth of this creek, the valley gradually spreads out till it becomes a ~i:1d~ottom 
wide shallow depression bounded by low, sloping hills, lightly clothed 
with poplar and willow. The land here is generally covet"ed with 
dwarf willow, on a rich loamy soil. The river flows in a very winding 
channel between low, grasHy banks, varied here and there by the 
presence of a few groves of spruce or willow. Traces of beaver are 
plentiful, old houses and dams being seen wherever there has been 
sufficient wood to supply them with food and building timbet'. 

SASKATCHEWAN' RIVER AND SOME OF ITS TRIBUTARIES. 

The Clearwater River r ises in one of the inner ranges of the Rocky C\earwater 

Mountains, in about !at. 51° 40', long. 116° 15', close to the headwaters River. 

of Pipestone Creek, which flows south-westward into the Bow River, 
while the Clearwater River takes a course to the north-east, leaving 
the mountains in lat. 51° 57', long. 115° 42', and eventually emptying 
into the North Saskatchewan a short distance below Rocky Mountain 
House. Through the foot-hills, and as far east as the main pack-trail, 
north from Morley, the banks of the river are reported to be thickly 
wooded. At the crossing of this trail, the south bank is steep and 
thickly wooded with spruce and poplar, while the northern side 
stretches back for about a mile as a wide grassy flat with a few small 
pine and poplar scattered over it. This fiat is one of the famous 
camping grounds of the Stoney Indians. It stretches for about four miles Wide alluvial 

along the north side of the river, where it is cut off by a bend in the plain. 

stream. The north side below this is thickly wooded or swampy, the 
height of the bank decreasing to about thfrty feet, while on the south side 
a fiat half a mile to a mile wide, and grassy or covered with very low " 
willow scrub, forms the bottom of the valley. This side of the valley 
gradually lowers, and the3 rises abruptly in a bill 150 feet high, 
beyond which a wide flat stretches for a considerable distance to the 
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south, and is bounded on the east by Swampy Hill (Muskeg-wati, 
in Cree), along the foot of which a small spring creek (As-kow-'i Si-p'i-su) 
flows northward into the river. The old Blackfoot bridle-trail follows 
this prairie stretch along the south side of the river, and at the mouth 
of this creek joins the cart-trail to Rocky Mountain House. 

wooded valley. Below the mouth of Askowi Creek, the Clearwater turns to the 
north-west, flowing in a valley foe t he most part wooded with 
spruce, while the higher ground to the east is either open and grassy 
or presents scattered groves of poplar and sometimes also of pine. 
The river then t urns more to the north, and after a further cou ese of 
eight miles flows into the Saskatchewan, receiving Prairie Creek as a 
t ributary from the west about two and a half miles above its mouth . 
Opposite the mouth of Praieie Creek is a beautiful grassy meadow, 
backed by rolling, sandy ridges and fringed along the water's edge by 
a row of fine poplars. 

Prairie Creek. 

The Clearwater, at its mouth, is a swift clear stream, one hundred 
and fifty feet wide and fifteen inches to two feet deep, flowing· over a 
bed of rounded quartzite pebbles. Higher up, the channel is, in many 
places, divided by numerous wide gravel bars, ovee which the river, 
in high water, spreads as a wide, shallow torrent. 

Prairie Creek is a beautiful swift stream of clear water, fifty feet 
wide and nine inches to one foot deep. It rises in the foot-hills north 
of Clearwater River, and flows eastward to a ~hort distance beyond 
the Stoneypack-ti·ail, where it turns north for ten miles before emptying 
into the Clearwater. In this lower portion, which was the only part 
traversed, it runs in an irregular valley twenty to fifty feet deep, some
times as much as a quarter of a mile wide with open prairie flats 
in the bends, and sometimes wooded to the edge of the water. Beaver 
dams block the streams in rriany places. 

Country Between these streams the country is made up, to a considerable 
between Clear- f "d f II d h · l h 1 d wat~r River extent, o rt ges o ye ow san , avmg a genera nort -wester y an 
and Prairie 
.Creek. south-easterly trend, broken through in many places so as to form 

SaBkatchewan 
River. 

isolated hills and separated by marshy ground, in the centi'.e of which 
the water collects in small lakes or flows in little streams northward 
into Prairie Creek. These sandy r.idges have at one time borne a fine 
forest of tall straight pine ( P. Murrayana) from ten to twenty inches 
in diameter, but all the trees have been killed by fire, and the trunks 
alone are now standing, covering the grou11d like a gigantic stubble, 
while here and there a few small poplar relieve with their green 
foliage, the dead and wintry appearance of the landscape. 

The North Saskatchewan rises in numerous streams, which flow 
from the watershed range of the Rocky Mountains, many of which 
streams are fed by glaciers of considerable size. Flowing in a general 
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way to the east of north, it leaves the main range of the mountains 
in lat. 52° 14', long. 116° 25' W., and, after a course of from sixty to 
seventy miles eastward, is joined by Clearwater River, just below old 
Rocky Mountain House, from which point we descended it in a boat 
to Fort Pitt. 

Rocky Mountain House, the ruins of an old fort of th~udson's Bay R~cky Moun

Company, is situated on an alluvial grassy flat bounded on the south tarn House. 

and east by the river and on the north and west by dense forests and 
swamps. On the south side of the Saskatchewan a similar flat ex-
tends for a mile up the Clearwater, though here it is dotted with 
groves of poplar and willow scrub. The elevation of these flats above 
the sea was barometrically determined at 3,125 feet. Of the climate 
we know very little, as the place has been deserted fol' a number 
of yea1·s, but Dr. Hectol', who was there in January 1858, refers to 
it as follows:*-" Sometimes before abandoning the fort in the spring, 
the Company's servants have planted potatoes and sown barley and 
turnips, and what was left by the Indians of the resulting crop until 
their return in the autumn, was sufficient to prove that the soil and 
climate are very favourable to agriculture. Every day we had here 
soft winds from the west, which cause a rise in the thcrmomete1" some-
times to even above the freezing point, and the winter is said to be 
always much milder and the spring earlier than at places further to the 
eastward.'' 

Opposite the old fort the river is four hundred feet wide, with a still 
wider bed of quartzite gravel. The water, flowing from glaciers, has 
quite a milky appearance, while in the Clearwater it is pure and 
transparent. 

At the mouth of this latter stream, the river makes a sharp bend to 
the north and flows N. 13° W . for forty-nine miles measured in a 
straight line. The river in this stretch is swift, and when seen in 
September had a current of from four and a half to five miles an hour, 
with a fall of eight feet to the mile, the channel being obstructed by 
islands and bars of quartzite gravel. For a full description, however, 
of the valley from Rocky Mountain House to Edmonton, we must refer 
to subsequent pages of this report. 

Edmonton is a thriving town of about nine hundred inhabitants, Edmonton. 

situated on the north bank of the Saskatchewan, and about two hun-
dred feet above its high-water level. Located as it is, as far up the 
river as steamboats can depend on being able to reach during the 
greater part of the season, it has for many years been a chief distri-
buting point for the supply of the Hudson's Bay Company's posts 
throughout the wide region to the north-west drained by the Mac-

"Journals, &c., relating to the Exploration by Captain Palliser, London, 1863, p. 76. 
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kenzie River into the Arctic Ocean, and the northern furs are now 
sent east from there either by boat down the river to Winnipeg or by 
trail to the Canadian Pacific Railway at Calgary. This trail has 
recently been surveyed and marked by the Dominion Gove1;nment; 
most of the streams crossing it al'e bridged, and there is a good ferry 
across Red Deer River; consequently, in fine weather-and for the 
greater part of the year the WLather in that part of the country is 
fine-it is an excellent highway. Edmonton has also direct telegraphic 
communication with the cast by a line on the old location of the 
Canadian Pacific Railway, as well as by a line just completed through 

. the more settled country on the north side of the river. A plentiful 
supply of wood can always be obtained from points higher up the 
Saskatchewan, but it is not necessary to use wood for fuel, the 
quantity of coal close at hand being inexhaustible. Mr. Donald 
Ross has run a drift into the side of the bank immediately below the 
main ~<:>treet of the town, and is mining a coal of good quality, which, 
when protected from the weather, will keep for a considerable time, 
and burns well both in closed stoves and in open grates. Judging by 
analyses it is equal to much of the c:oal which is now being so largely 
mined in Colorado, and superior to that mined at Almy, in Wyoming 
Territory, where the total output for 1883 is stated at 219,351 tons.* 

Besides its other advantages, Edmonton is in the centre of a district 
of great fertility, the soil being a rich, deep, black loam that will bear 
heavy crops of all the ordinary cereals and roots. For these products 
there is at present a good local market, but should the supply exceed 
·the demand, the farmer could always utilize the surplus in feeding bis 
horses, cattle and pigs, and thus avoid the loss more or less incidental 

· to a purely ranching district. 
Below Edmonton, the river flows N. 45° E. for fifty-two miles in 

a valley from one hundred and fifty to two hundred and fifty feet deep, 
with sloping, partly wooded, or sometimes scarped sides. In the bot
tom are wide alluvial intervales, some of which are occupied and tilled, 
while others are waiting for the settler. On one of the largest of these, 
the headquarters of Clover Bar settlement is situated, behind which 

Fort lie a number of well-tilled farms. Twenty-five miles, by river, below 
:Saskatchewan. Edmonton, is Fort Saskatchewan, where the high banks recede from 

the river, leaving a beautiful open bench on either side. On the 
south side, the Mounted Police barracks are situated, while, on the 
north side, there is a :flourishing settlement, with good, comfortable 
houses and well-cultivated fields. This is the place selected to 
bridge the Saskatchewan, on the amended location of the old Canadian 

•Mineral Resources of the United States, 1883 and 1884, by Albert WilliamE. Washington, 
Government, 1885. 
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Pacific Railway, before the _location was moved still further to the 
·south,* and, certainly, there are few, if any, places between Rocky 
Mountain House and Fort Pitt, where the river is so accessible and 
-easily crossed. 

Near the mouth of Hollow Hill Creek, the river turns and flows 
-eastward for twenty-five miles to the mouth of White Earth Creek. 
'The southern bank is generally high and thickly wooded, while the 
north side is partly open and slopes gently to the river. There are a 
few houses to be seen on this slope, a short distance back from the 
stream, and around them a small area of land is under cultivation. 
About the middle of the above :;tretch is situated the Hudson's Bay 
•Company's old po8t fort of Victoria, now abandoned by the Company, Victoria. 

but still occupied by an Indian agent and also a mi8sionary of the 
Methodist Church. At the mouth of White Earth River, which is 
the most northerly point reached by the Saskatchewan, the river 
turns and flows a little south of east for one hundred and twenty-one 
miles to Fort Pitt. The sides of the valley, in this distance, are 
.high and sloping, sometimes open, but generally lightly wooded, and 
·Often thickly clothed with berry bushes. 

The following poetical description of this part of the river is given 
by Gabriel Franchere, who in 1814 descended it from Fort George, on 
hit:i way from the west coast to Montreal:-

"The River Saskatchawine flows over a bed composed of sand and Description of 

marl, which contributes not a little to diminish the purity and trans-3'.V::~~?lre. 
parency of its waters, whieh, like those of the Missouri, are turbid and 
whitish. Except for that, it is one of the prettiest rivers in the world. 
The banks are perfectly charming, and offer in many places a scene 
the fairest, the most smiling, and the best diversified that can be seen 
·Or imagined: hills in varied forms, crowned with superb groves; 
valleys agreeably embrowned, at evening and morning by the pro-
longed shadow of the hills, and of the woods which adorn them; 
herds of light-limbed antelopes, and heavy colossal buffalo-the former 
bounding along the slopes of the bills, the latter trampling, under their 
heavy feet the verdure of the plains; all these champaign beauties 
reflected and doubled, as it were, by the waters of the river; the 
melodious. and varied song of a thousand bil'ds,- perched on the t1·ee-
tops; the refreshing breath of the zephyrs; the serenity of the sky; 
the purity and salubrity of the ail'; all, in a word, pours contentment 
and joy in.to the soul of the enchanted spectator. it is above all in 
the morning when the sun is rising, and in the evening, when it is 
.setting, that the spectacle is really ravishing. I could not detach my 

. regards from that superb picture, till the nascent obscurity had obli- . 

•See Repo1i and Documents in reference to the Canadian Pacific _Railway, 1880, pp. 24 and 69. 
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terated its perfection. Then, to the sweet pleasure that I tasted , 
succ.eeded a triste, not to say a sombre melancholy. How comes it to. 
pass, I said to myself, that so beautiful a country is not inhabited by 
human creatures? The songs, the hymns, the prayers of the labourer 
and tl1e artisan, shall they never be heal'd in these fine plains? Where
fore, whi le in Europe, and above all in England, so many thousands of 
men do not possess as their own an inch of ground, and cultivate the 
soil 0f their country for proprietors who scarcely leave them whereon 
to suppo1t exislence; whe1·efore do so many millions of acres, of 
apparently fat and fertile land, remain uncultivated and absolutely 
useleRs? Or at least, why do th ey support only herds ofwild animals? 
Will men always love better to vegetate all their lives on an ungrateful 
soil, than to seek afar fertile regions, in order to pass in peace and 
plenty, at least the last portion of their days?" * 

DESCRIPTIVE GEOLOGY. 

The rocks that will be considered in this report exclusive of those 

that have been deposited in glacial times, are referable to the follow
ing formations, a full account of which will be found in the chapter 
on Systematic Geology :-

>-. gj (Miocene, 
~ o I L .. { Paskapoo beds, 
"' -o <ll J aram1e E<l b d '.fl ~ ~ 1 ' 1 monton e s, 
a:> d ~ I Fox Hill and Pierre, 

8 6 l Belly Rivet" 

TRIBUTARIES OF Bow RIVER. 

Eastward from the edge of the disturbed region of the foot-hill s, the
Bow Rive1· and its tributaries drain an area of about four hundred and 
thirty square miles within the district covered by this report, the 
tributaries being three small streams which join the main river from 

Cochrane Creek the north. Cochrane Creek, the most westerly of these, has a length 
of about eleven miles, and in low water it averages eight feet wide, 
and it is eighteen inches deep. In its upper part it flows in a sloping 
grassy valley which, however, soon becomes deep and nanow, and 
near its mouth it is wooded with small poplars. No rock was seen in 
the valley near the crossings of either the Morley-Calgary or the 
Morley-Edmonton tl'ails. 

*Narrative of a Voyage to the North-West Coast of America. By Gabriel Franchere
English translation. New York, 1854, pp. 321- 324. 
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Big Hill Creek, the next stream to the eastward, carries a little Big:Hin Creek· 
more water than the last., and is about five miles longer, and like it 
abounds with fine speckled trout. In the upper pal't of its course it flows 
southward in an open sloping valley, but soon turns south-westward 
and flows in a valley a quarter of a mile wide and from two to four 
hundred feet deep, t ill it passes the west end of the " Big Hill." In 
the sides, hard brownish-grey, massive and thin-bedded sandstones Sandstone. 
crop out with a light dip towards the west, indicating the eas"t side of 
a low synclinal which here skirts the edge of the foot-hills before the 
rocks assume the pl'actically horizontal position which they occupy on 
the plains. 

Nose Creek flows in a wide flat vall ey, along the sides of which, in Nose.Creek. 
its lower portion, hard grey false-bedded sandstone crops out, bemg a 
continuation of the beds which are exposed near the mouth of the 
Elbow River, and which clearly belong to the upper portion of the 
Laramie. At Shnganappi Point, a short distance above Calgary, where . . 

· b b · .., J) Fossils m rocks essentially the same eds may e seen, Su· J. ,v. awson collected and of Paskapoo 
determined the following species of fossil plant::> :-Platanus nobilis, P. series. 
Raynoldsii, Populus genetrix, P. acerifolia, Sassafras Burpeanurn, Vibur-
num asperurn, V. Calgarianum, V. oxycoccoides. * 

On Bow River, opposite the mouth of Fi~h ·creek, in sandstones 
of the same, 01· perhaps of slightly greate1· age, a long with SequoiaNor
denskioldii, Plat.anus nobilis and P. H(lydenii, numerous specimens of 
Unio Danre (?), Viviparus Leai, Thaumastus lirnnce1forrnis and Campelorna 
producta were found, all of which are common furtLer north in strata 
ranging from the top of the Edmonton bed::i to a considerable height 
in the uppe1· Laramie or Paskapoo beds, whiC'h latter name is 
used as designatiug all the sandstones and sandy shales of the Laramie 
newer than the Edmonton or brackish water beds at the base of thit> 
formation, and hence as representing not only the Porcupine Hills 
series of Dr. G. M. Dawson, but also his Willow Creek series, and all 
but the lowest six hunJred feet of his St. Mary's River serie8, it having 
been found impossible to trace out 01: define these three divisions 
in this section of the country. 

RED DEER RIVER AND ITS TRIBUTARIES. 

T·he Red Deer River rises in one of the interior ranges of the RedlDeer. 
Rocky }\fountains, and, flowing eastward, joins the South Saskat
chewan near the fourth principal meridian, receiving in the upper 
part of its course especially, a number of beautiful clear streams, 

*On the Fossil Plants of the Laramie Formation of Canada, by Sir J. W. Dawson, Trans. 
Royal Soc. Can., Vol. IV., Sec. 4, pp. 2!-29. 

• 
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which rise either in the mountains themselves or in the foot-bills 
which skirt their eastern border. After emerging from these hills, 
at an elevation of 4000 feet above the sea, and flowing four miles 
along the edge of Bearbeny Plain, a wooded ridge stretches south 
from the river, showing close to the wate1·'s edge a low escarp
ment of rather hard, coarse-grained grey sandstone, with an inter
calated band of dark sandy shale, dipping N. 73° E. < 15°. These 
sandstones and shales, as far down t he rivet· as the outcrop of the 
twelve-feet coal scam, all belong to the Paskapoo subdivision of 
the Laramie, so that for that distance it will be necessary merely to 
notice the general character of the beds. Below the last mentioned 
point, and as far as the mouth of Fallen Timber Creek, the flats which 
stretch along either side of the river are unJerlain by a bed of quartzite 
pebbles, which have been carried down by the stream from the moun
tains, and scattered over the bottom of the Yalley ; this bed is 
cove1·ed by a th in deposit of alluvial soil, which now bears a rich 
growth of g1·ass. Below the mouth of Fallen Timber Creek, for 
t hree miles, no rock exposures were seen, the eastern bank being high 
and wooded, the western, fiat and g rassy. 

The river for the next seventeen miles was not visited by me, but 
Dr. Hector reports the banks wooded, with shingle terraces up to two 
hundred and fifty feet above the river. 

A shor t distance above the mouth of Raven RiYer, on the south
east bank, there are several exposures of light-grey, coarse-grained, 
irre~ularly-bedded sandstone, in which were fonnd leaYes of Catalpa 
crass1folia, and of a species of Juglans. Just below the mouth of Raven 
River, and for three miles along t he north side of the r:ver, scarped 
banks are seen, showing sections, of which the following may be taken 
as typical, though in t he western par t<:\ the sandstone largely takes the 
place of the upper b~ds : 

FEET. 
Light-coloured, roughly-stratified boulder-clay with numerous 

boulders.... . .. .. .... ....... . .... ........ .. .. . ...... ... ...... . 5 
Stratified sand becoming slightly clayey at the top, and contain-

ing a few pebbles .... .. :............... . . . . . . . . .. . . . . .. . . .. . . 7 
Rather bard, dark-coloured, .unstratified boulder-clay, containing 

pebbles, none of which are Laurentian, some being fragments 
of coal. The line between these beds and the preceding is Yery 
sharp.............. .............. . ............ . .. . ............ 17 

Bed of quartzite pebbles, with soft sandy matrix. The pebbles are 
lying flat, bnt there is no other evidence of stratification .. ..... ." 20 

Olive sandy shales and beds of clayey sandstone, with some 
nodular clay-ironstone, lying almost horizontal or with a slight 
westerly dip...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 

57 
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In these sandstones and shales at the bend to the east, fragments of 
a Unio and some univalve shells were found. Along the river for 
nine miles to the mouth of ·the Little Red :Deer, scarped banks are 
seen at almost all the convex bends, composed of hardish grey, often 
false-bedded sandstone, interbedded with olive sandy shales, and in 
snme places with thin beds of marl, made up of the remains of fresh
water shells, among which Phy.sa Gopei, Unio, and Viviparus were Fossils. 

,l.'ecognized. The bed of pebbles mentioned in the last section is also 
occasionally seen overlying the sandstone and shale. East of the 
mouth of the Little Red Deer, is a beautiful flat prairie, underlain with 
a bed of shingle similar to that forming Bearberry Prairie at the 
mouth of Fallen Timber Creek. Below the mouth of Medicine River, 
an exposure of horizontal g rey sandstone again occurs on each side 
of the river, and then the banks fall away till the northerly bend 
is reached, when they again become high and scarped for a short 
·distance. The beds for thirty feet above the water are coarse sand
stones and shales, above which there iB a thin band of lignite, and 
then, again, sandstones and shales pierced by what, no doubt, have been 
roots of trees, and containing numerous fragments of fossil leaves, 
among which Sequoia Nordenskioldii and Viburnurn asperum were recog
nized. Beyond this, the banks are mostly sloping, grassy on the west 
side and wooded on the east; the stream is not rapid as before, and is 
obstructed here and there with wooded islands. 

A short distance below the crOi:ising of the Edmonton-Calgary trail, 
on the west side of the river, there is a considerable exposure of 
Paskapoo sandstone and shale, ov~rlain by the pebble bed and lower Paskapoo 

boulder-clay. Above the latter, is a bed ten feet th ick· of light-8
andstone. 

()Oloured hard stratified clay, in some cases almost shaly, forming a 
J>rojecting ledge along the top of the bank. The lower boulder-clay Lower boulder 

is here eighteen feet in thickness, and is internected by numerous clay. 

jointage planes, which cause its exposed surfaces to weather in col-
umnar or prismatic shapes. It is composed of bard dark-coloured 
sandy clay, contain ing a few pebbles mostly of light-coloured quartzite, 
though some of gneiss were also obsened, and there are also scattered 
through the matrix a large9 number of small angular fragments of coal, 
to the presence of which the prevailing dark colour of these beds is due. 

In the sandstone at the foot of this bank, limestone nodules were 
found, in which are included remains of Goniobasis tenuicarinata and i· t 

1mes one 
Hydrob1a, sp. These limestone nodules were examined by Mr. nodules. 

Hoffmann of this survey, and wei·e found by him to yield, when burnt, 
a very goocl lime. 

Below this, to the mouth of the Blind l\Ian River, the banks are 
-composed of horizontal light-grey sandstones, and grey and olive 
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· shales, and in almost all the escarpments, fragments of foss il shells were 
found . .A.ta mile, measured in a straight line, above the mouth of Blind 
Man River, there is a scarped bank showing forty feet of sandstone 
and shale. Near t he top, and under a thick band of hard sandstone, 
is a thin dark shaly band, containing fossils . About five feet below 
it is a two-inch seam of coal, and close to the water's edge, there is a bed 
of marlite from one to three inches thick, made up of fragments of 
fresh water shells, among which Viviparus Leai and a Unio were de
tected, as well as some fragments of the jaws and other parts of fishes. 
At the mouth of the Blind Man River, the following section is seen :-

FEET. INCHE8. 

Thick-bedded sandstone..... . . . . . . . . • . . . . . . . . . . . . . 10 0 
Olive shale... ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 0 
Hard :flinty sandstone ... . . . . . . . . . . . . . . . . . . . . . . . . . . 0 3 
Coal .... ... .. . ... .. .. ......... .. ... ....... ...... 0 1 
Sandstone and shale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0 
Carbonaceous shale......................... . . . . .. 0 8 
Grey sandstone (to water's edge).... . . . . . . . . . . . . . . . 3 0 

52 0 

For twenty-one miles below the mouth of Blind Man River, the Red 
Deer flows in a deep valley, with beaut iful alluvial intervales, the 
sides gradually becoming lower and more sloping, ·but they are occa
sionally scarped and then show coarse-grained sandstone, and light
coloured sr.ndy ;,hal e, clipping slightly towards the west. 

About the middle of range 24, a seam of coal is seen cropping out 
at the water's edge, overlain by a bed of soft, coarse-grained, light
coloured sandstone, in which some silicified wood is included. A 
quarter of a mil e forth er down the river, the same seam is seen, show
ing the following section:-

FEET. I I\CHES. 

Coal . . . . .. . . . . . . . . . . . . . . . . . . . . . . .. . . . . . •••• •. . . . . 5 O~ 

Carbonaceous sandstone. . . . . . . . . . . . . . . . . . . . . . . . . . . o 4 
Carbonaceous shale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 7 
Coal .. . ........... .. ..... .' ..•...... . .. . . .... . .• • , 1 3 
Shale. . . . . .. .. ............. ....... ... . ... . ... . .. . 0 10 
Coal ............................................. 2 0 
Shale . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .. . . . . .. . . . . .. 0 2 
Coal ..... ..... •.•. . .. .... .... ........... . .. .. .... 1 4 
Clay....... . ... . .... . . ... . ....................... O 2 
Coal . . . . . .• . .. . . .. . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .. 0 6 
Clay ...... . .-. . .. . ... . .. . . .. . . . . . . .. . • . . . . .. .... .. 0 1 

Total........... . ... . ........ . ..... . ...... 13 3} 
Total Coal . ..... ..... ....... . ... .... .. ..... 10 l~ 
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This seam occupies the same geological pm;ition as the Big Coal 
Seam on the Saskatchewan River further north, namely, the top of 
the clays and sandstones of the Edmonton subdivision of the Laramie, 
and it is not improbable that i t is a continuation of the same seam. Its 
extension to the north will be considered later on in this report. 

The seam is underlain by a soft coarse-grained sandstone containing 
an irregular 'seam of clay-ironstone one foot thick; and all the way to 
the mouth of Tail Creek, a distance of eighteen miles, similar sandstone.9, 
with a light dip westward, crop out at the outer side of the curves of 
the river. The banks are generally grassy or wooded, and the above 
mentioned coal seam gradually rises to the top of the bank, its presence 
being indicated, in many places, by red ashes and cinders, while other 
seams, of very small thickness, are exposed under it. In the valley 
of Tail Creek, the whitish clayey saudstones of the Edmonton series Edmonton 

are occasionally exposed, and all along the valley of the Red Deer as series. 

far as t he mouth of Rosebud Creek, excellent sections of these r ocks 
can constantly be obtained. Two miles below the mouth of Tail Creek, 
on the east side of the rive1·, the bank is three hundred feet high, and · 
is composed of grey and olive sandy shale and clayey sandstone, with 
some thin seams of coal- Two hundred feet from the top there is a 
layer of ironstone nod ul es, containi,ng numerous fragmentary impres-
sions of leaves, among which Trapa borea lis and a species of Salisburia Fossil leaves. 

were r ecognizable. A short distance lower down on the opposi te 
side of the valley, there is a cut-bank of similar shale and sandstone, 
showing an irregular seam of coal, and two miles flll'ther down on the 
west side, is a cliff largely composed of sandy shale, but a coal seam 
is exposed t hi rty feet above the water, which shows the following 
section :-

Coal ...... . . .. ....... .. . . ... ... .. . ... .. .. .. .... . . 
Dark sandy clay .. .. ..... .. . . .......... .. ........ .. 
Coal .. ... .......... . . .... .................. . .... . 
Dark sandy shale .... .. . .•... . . . .. .... .. . . .• .• . . . . 
Coal .. . . . ........................... .. .. .. ...... . 
Plas tic clay sbales . .......... . .•...... .. . • . • ...••. 
Coal . .. .. ••......•• • .....• . . •.. .' . • .•..••.•.•••... 
Dark sandy shale ....... . ........................ . 
Coal ............... . ........ . ................... . 

FEE'l' . INCH ES, 

0 3 
0 2 
1 l 
1 6 
2 4 
0 4! 
0 11 
4 7 
1 9 

Grey sandy shale .. .. .. .. .. • • • .. .. .. .. • .. . .. .. .. .. 1 5 
Coal ............................................. · 1 2 
Sandy shale . . . . . . . . . . . . . . . • . . • • • • . . . . • . . . . • . . . . . . O 3 
Coal ....................... .. .................. . 3 O 

Total.... . ......... . . . . . . . . . . . . .. . . . . . . . . 18 9! 
Total of Coal • •• .". . . . . . . . . . . . . . . . • . • • . . . . . . 10 6 

Coal. 
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Specimens of the lower part of this seam have been analysed by fast 
coking, by Mr. Hoffmann, with the following results:-

Hygroscopic water ........................ ... ....... . 
Volatile combustible water ......................... . 
Fixed carbon ...................................... . 
Ash .................... ......... .................. . 

10·02 
32·11 
45·19 
12·68 

100·00 
Coke, non-coherent. 

Between these two last mentioned escarpments, but on the opposite
side of the river, several claims have been taken up by gentlemen 
who were under the impression that petroleum was to be found 
here, and it has even been asserted that it is to be seen covering the
river for a considerable distance below this point. In two separate· 
examinations in the early summer and in the autumn, I could not 
discover any traces of petroleum, and Mr. Hoffmann examined in the 
laboratory of the Survey, but with no better success, specimens of clay 
and sandstone, which were brought tightly sealed from some of the 
claims. On one of these t here iis a spring trickling out of the bank and 
where the water reaches the flat several small pools are formed which 
dry up in the autumn, leaving a glistening black deposit, which 
looks something like gum, and which forms, when ishaken up in 
water, a rieh brown sepia-like pigment. In the bank is a seam of 
lignite, and the black gum-like substance is composed of the fine soft 
day which occurs in thin seams with the lignite, and which is stained 
by a brown colouring matter that has been dissolved out of the lignite
by the water of the spring flowing through it. 

For seventeen miles down the river light-coloured sandstone, with· 
included thin seams of coal, is seen, at inte1·vals, overiain by light
coloured boulder-clay. ·where the stream tums to the south-west, 
bad-land buttes begin to Btand out in the valley, and at this point 
Dinosaurian bones are met with for the first time in considerable 
numbers. The following section obtained here can be taken as fairly 
characteristic of the rocks of the Edmonton se1·ies, as exposed in the 
river banks as far south as the mouth of Rosebud Creek:-

FEE'!'. INCHES. 

Light-coloured boulder-clay including many Lauren-
tian boulders and pebbles-at least.......... . . . . . 10 

Whitish clayey sandstone.... . . . . . . . . . . . . . . . . . . . . 20 
Grey carbonaceous shale............ . . . . . . . . . . . . . • 12 
Coal (burnt out)................. . . . . . . . . . . . . . . .• 2 
Whitish clayey sandstone........................ 15 
Coal (a brown lignite) .....•........ ."... . • . . . . . . . • 2 

0 
0 

0 
4 
0 
3 
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FEJET. I NCHES. 

Light-grey sandy shale, with six-inch band of iron-
stone near the top .•••••....••....... . . .. . , . . . . . 25 0 

Yellow sandy shale . . . . . . • . . . . . . . . . . . . • . . . . . . . . . 6 0 
Shale mixed with coal.................... ........ 0 
Grey readi ly weathering sandstone with irregular 

masses of ironstone and reptilian bones . . . • . . . . 60 O 
Lighter grey sandstone . . . . . . . . . . . . . . . . . . . . . . . . . . 5 0 
Sandstone and iron stone . . . . . . . . . . . . . . . . . . . . . . . . . 1 0 
Light-grey rather hard sandy shale with irregular 

bands of ironstone. . . . . • . . . . . • • • • . . . . . . . . . . . . . . 25 0 
Layer of ·nodules of flinty ironstone containing 

impressions of plants....... . .. . . . . . .. . . . . . . . . . . 0 6 
Light sandy shale.. . . . . . . . . . . • • . . . . . . . . . . . . . . . . . . 10 0 
Hard ferruginous sandstone containing obscure 

plant impressions... ..... .. . . .. . . . . . . . . . . . . .. 2 6 
Light-grey sanely shale....... . . . . . . . . . . . . . . . . . . . . 6 0 
Rather hard larnellar sandstone. . . . . . . . . . . . . . . . . . . 1 0 
Light-grey shaly sandstone containing, especially 

in the lower portion, more or less irregular bands 
of ironstone nodules ........ . .......... . ....... llO 0 

315 7 

For the whole of the distance to the mouth of Rosebud Creek
forty-eight miles- t9e valley is from three to five hundred feet 
deep, with sides of horizontal sandstones and clays, such as those 
described in the above section. Seams of coal appear, run along ~~~~~~urian 
for a sho1~t . distance, and then die out . Great numbers of Dinosaurian 
bones are scattered through the rocks underlying this p~irt of the 
country. 

A t the mouth of Rosebud Creek, a low bank near the water's edge 
shows the following section :-

FEJEJT. INCHES. 

Coal .. . . .. .. .. . .. ........ .. ..................... O 8 
Reddish shale ....•... . .•...••• , . .. . . . · . • . . . . • • . . 5 O 
Compact coal ...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 10 
Sandy shale with thin bands of sandstone....... . . 8 O 
White clayey sandstone ............. ...... : . . . . • . . 1 O 
Greyish sandy shale.. .... . . . . . . . . • • . . . . . . . . . . . . . . 7 O 
Coal ............................................ 1 3 
Grey shale .................... , .............•.. to water's edge 

Mr. McConnell, who traversed the river from this point down to its 
mouth, in 1883, examined this seam, and refers it to the same horizon 
as the coal seam at Blackfoot Crossing, placing it at about one hun
dred and sixty feet above the Pierre.* 

• Geo!. Survey Report for 1882-84, p. 95 c. 
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An analysis of it was made by Mr. Hoffmann, with the following 
result :-

Slow Cokinu . 
Hygroscopic water.... .. .. .. . . . ... . . . 13 · 08 
Volatile combustible matter.......... 31 ·49 
Fixed carbon ........................ . 
Ash ........•..•....... ············ 

Indicated power of.fuel in calories .•.• 

51 •35 
4·08 

100·00 

TRIBUTARIES OF RED DEER RIVER. 

Fmt CoNnu. 
13 ·08 
34 ·50 
48·3.J. 
4·08 

100·00 
53-±7 

Fallen Timber In descending Red Deer River, the first affluent of any con-
Creek. 

siderable 8ize, is Kow-ich-ti-kow or Fallen Timber Creek, which 
rises on the eastern face of the Rocky Mountains, and reaches the 
eastern edge of the foot~hills at an elevation of 4,200 feet . A 
few rock exposures are to be seen 0n the stream, the first being 
in the nortb-ea8t corner of township 30, range 6, west of the fifth 

Sandstone and principal meridian, whe1·e light grey sandstones and sandy shales of 
sandyshales. h p k bd' · · f tl L · t d' · N t e as apoo su iv1s10n o rn a1·amie, crop ou , 1pprng . 

70° E. < 10°. Again at the northern bend of the creek there 
is an exposure of fifty feet of light-grey sandstones underlain by light
grey sandy shales. The lower part of the valley is open and swampy, 
but about a mile above the junction of the stream with the Red Deer, 
a low ridge runs out from the west, exposing thirty feet of rather bard, 
coarse, grey sandstone and sandy shale, dipping 3° to the north
west. Lying against this sandstone ridge and extending on both 
sides of it is a bed of quartzite pebbles, three feet thick. In one 
place it is seen lying directly on the sandstone. It continues north 
across the Red Deer to Bearbeny Creek, and also from the western 
edge of the foot-hills to the ridge east of the mouth of Fallen 
Timber Creek, and then for several miles north along the Red Deer 
River, forming a plain covered on the north side of the Red Deer 
with excellent bunch-grass and on the south side with dwarf birch 
and willow. This evidently, bas, in comparatively recent times 
been the site of a shallow lake or of a wide shallow expansion Clf the 
river, into which the quartzite pebbles derived from the mountains or 
perhaps more directly from the higher benches in the upper parts of 
the valley, were carried and deposited evenly over its bed, while the 
lighter sediments were carried still further down the stream. 

t Loe. cit., p. 15 M. 
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Passing over Bearberry Creek and several other small streams, we James River. 

come to James River or the North Fork, which flows into the Berl Deer 
from the west. It is the outlet of some small lake3 in a gap in the outer 
range of the mountains, and after a course of about forty miles unites 
its waters with those oftbe Hed Deer River. Atthecrossingoftheold 
Blackfoot pack-trail to Rocky Mountain House, it is sixty feet wide 
and one foot deep, flowing over a bed of quartzite pebbles. The valley 
is fifty feet deep and from a quarter to half a mile wide, its bottom 
being a grassy sward underlain by two to three feet of rich alluvial 
soil resting on a bed of quartzite pebbles. Beyond this point the 
valley of James Rivei· bas not yet been examined. Coal is reported Coal reported. 

to occur in large quantities further up the stream, but the exact posi-
tion and extent of the deposit is as yet unknown, though in all proba-
bility it is within the disturbed foot-hill belt. 

:North and north-cast of James River, Raven River drains a consider- Raven River. 

able extent of swampy and wooded country, though only one of its 
branches, namely, that which is followed by the trail from Calgary to 
Rocky Mountain House, has as yet been examined. This stream rises 
in a mar::;hy flat near the bend of Clearwater River, and flows south-
east through a sloping, grassy or lightly-wooded valley, the sides of 
which rise in clay or o-ravel terraces to the hills behind It is probable Old terraced o · valley. 
that the Clearwater at one time flowed to the south through this valley 
to join the Red Deer, but the gradual Houthern elevation of the country, 
assisted doubtless by a t emporary blocking up of the old channel, 
diverted its waters to the north, causing them to carve out the narrow 
valley through which they flow to join those of the Saskatchewan. 

Little Red Deer River flows into the Red Deer fourteen miles below Little Red Deer 

the mouth of Raven River. It rises in the eastern range of the Rocky River. 

Mountains and leaves the foot-bills in lat. 51° 30', long. W. 114° 41', 
at an elevation of 4,000 feet, cutting a narrow· gorge th1 ough a sharp 
anticlinal of Laramie sandstones. Below this the valley is sloping, 
with a bottom underlain with quartzite g ravel, and rises in two or 
three terraces to the level of the sut'rounding country. Very few rock 
exposures are to be seen, aud those that appear through the sod are 
] ig ht-grey sandstones and sandy shales dipping north-easterly at a 
g radually decreasing angle. Following the rive1· through the wide 
swampy va lley to t he point where it turns sharply to the east a little 
south of Hawk Hill, in !at. 51° 49', an exposure oce;urs which shows 
about one hundred feet of horizontal, · light-grey and yellowi<>h, rather 
bard sandstone, interstratified with g reyish-green sandy shales, and 
wbif'.b represents an horizon high in the Paskapoo series. Six miles 
further down and a short distance below the mouth of Dog Pound Creek, 
true boulder-clay was seen for the first t ime in descending the river but 

5 
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in less than a mile, all three divisions of the superficial deposits were 
met with, the following being the section exposed : 

FEWI'· 

Light-coloured clay containing but few boulders..... . . . . 12 
Dark-coloured boulder-clay . • • • . . . . . . . . . . . . . . . . . . . . . . . .. 12 
Quartzite pebble bed (to water's edge)...... . . . . . . . . . . . . • 15 

A.s the banks both above and below this are composed of the sand
stones and shales of the Laramie, the presence of the regular beds of 
boulder-clay would indicate the existence of a pre-glacial valley, which, 
however, was not filled up to the level of the surrounding country. 
Other exposures of boulder-clay are seen on the north side of the river ; 
in one place thil'ty feet of light-coloured sandy boulder-clay, with 
numerous boulders of quartzite and sandstone, is exposed under eight 
feet of light-coloured, obscurely stratified sandy clay. 

On the south side of the valley, as far down as the crossing of the 
Rocky Mountain House trail, light-grey and greenish sandy shale, 
intercalated with bands of ferruginous sandstone, crop out at intervals;. 
and at the crossing of the trail, where the valley is seventy-five feet 
deep, these sandy shales are overlain by quartzite gra"cl in a matrix 
of sandy clay. Along the remaining part of the course of the Little 
Red Deer down to its mouth, a distance of fourteen miles, no rocks 
were seen, the bottom of the valley being flat and swampy while the 
sides rise gradually to the smrounding plain. 

In some of the small valleys that are found on the northern side of 
the ridge separating the waters of the Bow from those of the Red 
Deer, and that are drained by streams flowing into Dog Pound Creek, 
some low exposures of horizontal sandstone occur, but in the valley of 
this stream between the mouth of Rock Creek and the Little Red 
Deer, no rock is seen in place, the only exposures met with being low 
cut-banks of stratified sand. West of the head of the Dog Pound, the 
country lying between the Bow and Ghost rivers and the Little 
Red Deer consists of a series of high ridges composed of sandstone 
more or less vertical, separated b.J swampy valleys, underlain, at least 
wherever the rocks were seen, by soft dark shales. 

A. mile below the mouth of Little Red Deer River the Medicine River 
joins the Red Deer from the north. It rises on the face of a range of 
hills separating the drainage area of the latter river from that of the 
North Saskatchewan, and, after a course of sixty-five miles, empties 
into the Red Deer in a stream forty feet wide and two feet deep. 

On the upper part of the main branch, the bottom of the river is 
a soft sand, and the banks for the most part are a light-yellow sandy 
clay holding some pebbles; this clay is, in places, of glacial origin, but 
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fo most cases, especially close to the channel of the creek, it is derived 
from the degradation of boulder-clays and Laramie clays and sandstones. 
Near the trail-crossing of the west branch or Horse Pound Creek, under 
ten feet of fine yellowish sand there are thirty feet of light-grey thin
bedded sandstone and sandy shale, below which to the water's edge 
there are eight feet of light-grey compact sandstone. Further down 
along this branch, outcrops of similar sandstone and shales occur 
at intervals and at its mouth there is a low exposure of horizontal, 
soft, yellowish-grey, false-bedded sandstone, simi lar to that seen at 
the t1·ai l-crossing of Rosebud Creek, as well as in some high cliffs on Sandstone:cliffs 

the Saskatchewan thirty-five miles below the mouth of the Brazeau 
River. 

Below the Forks, the river flow~ in a wide, gently sloping valley, 
the bottom of which is covered with a moderately thick layer of a 
sandy superficial deposit. 

On the east side of the valley of Medicine River, a high ridge 
separates it from the valleys of the Blind Man and Red Deer rivers. 
This ridge starts abruptly in township 41, range 3, in a rounded and 
pa1·tly-wooded hill, 450 feet high, and with an elevation of 3,500 feet 
above the sea, and runs S. 40°. E. till it gradually falls to the level of 
the surrounding country. It is cut through by several narrow transverse 
valleys which, though now dry, have all the appearance of having been 
the channels of ancient streams. Along the edge of th is ridge, from 
bottom to top, horizontal bands of bard, grey, thin-bedded sandstone 
are seen projecting through the superficial covering of sandy clay, 
which is derived from the wearing away of the sandstones and, 
doubtless also, shales beneath. But, though there appears to be little 

'' or no true boulder-clay on the higher parts of the ridge, its surface up Laurentian 

to its very summit, is scattered over with a large number of boulders, boulders. 

two-thirds of which are of gneiss, and, doubtless, derived from the 
east or north-east, presenting every appearance of having been dropped 
from ice which had stranded on this sandstone hill, then a shoal or 
bank in the glacial sea. 

The ridge to the west of Medicine River is one hundred and fifty 
feet higher than the one just mentioned, and on it, too, a great many 
Laurentian boulders are scattered, perhaps, up to its summit, though 
none were noticed till we had descended two hundred feet. 

Thirty-five miles below the mouth of Medicine River, Blind Man or Blind Man 

Paskapoo River flows into the Red Deer from the north-west. The River. 

eastern of its two main branches rises in a wide, sloping valley, with 
low, swampy bottom, while the western branch is fed by small 
streams that flow from the face of the ridge that forms the watershed 
between the Red Deer and North Saskatchewan rivers. The stream 
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flows through its whole course of sixty-two miles over rocks of the 
Paskapoo or uppel' sub-division of the Laramie. On the west branch, 
a mile and a half above where the east branch joins it, the following 
section is seen :-

l'EET. INCHES. 

Dark grey sandy clay containing a few small pebbles of 
quartzite with occasionally one of gneiss............... . . . . 6 O 

Coarse yellow sandstone running into a yellow ferruginous 
sandy shale ................ · · · · · · " .. · · ·. . . . . . . . . . . . . . . . . 8 0 

Olive-green clayey shale.............. . . .. . . . . . . . .. . . . . . . . . . . 6 O 
Impure lignite..... . . . . . . . · .... · . · · · · · · .. · .. ·. . . . . . . . . . . . . . 0 5 
Similar olive shale...... .. .. . . .. .. . . . . . . . . . .. .. • . . . . . . .. . .. 2 0 
Greenish-yellow, rather hard, much-fractured sandstone con- · 

taining nodules of hard, fine-grained, compact sandstone... 5 0 
Bluish-grey fine clay-shale................................... 2 0 
Alternating bands of bluish and greenish clay-shale and soft 

sandstone with occasionally rounded nodules of bard sand-
stone .......................... . ..............•........... 30 0 

59 5 

A mile and a half furth er up-stream, the seam of lignite is again 
exposed, underlain by· eight feet of greenish and grey clay shale. 
From this exposure down the stream to the crossing of the .Rocky 
Mountain House trail, a distance of twenty-seven miles, very few rock 
exposures are met with, and what are seen consist of such light-grey 
sandstones and sandy shales as are common throughout the formation. 
At the crossing, the following section may be seen:-

FEET. 

Rather hard, compact, light yellowish-grey sandstone . ... 6 
Grey, thin-bedded, rather hard sandstone.. .... . . .. .• • • .. 6 
Light-bluish sandy shale, including large irregular lime-

stone concretions. . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . 15 

In these limestone coucretions, are numerous and often well ·pre
served specimens of t he folbwing species of fossils:-

Sphreriurn formosum ?, var., Physa Gopei, Hydrobia, sp., Oampeloma 
producta, Viviparus Leai, Valvata filosa, Valvata bicincta, tooth of 
shai·k like Oxyrhina. 

From the Rocky Mountain HQuse trail to the mouth of the river, a 
distance of sixteen miles, coarse-grained sandstone, intel'stratified with 
sandy shale, crops out at intervals. Three quarters of a mile up
stream from the Red Deer, a six-inch seam of coal crops out forty feet 
above the bed of the stream, underlain by a thin bed of marly sand, 
in which the following species of fo,;sils were collected :-

Limnrea tenuicostata, Physa Oopei, Acroloxus radiatulus, Valvata filosa, 
Valvata bicincta, and fragments of Hydrobia and Sphreriu_m . 

• 
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The mouth of this river is approximately a hundred feet higher than 
the outcrop of the twelve-feet coal scam on the Red Deer River twenty 
miles further down the stream, and as the rocks iu this distance have 
a light dip westward of five to ten feet to the mile, the maximum height 
of the bottom of the rocks here exposed may be taken as three hundred 
feet above the coal seam, which is at the top of the Edmonton series. 

WESTERN DRAINAGE AREA OF THE RED DEER RIVER. 

In descending Rosebud Creek the first rock exposures met with Rosebud Creek. 

are on a small creek running in from the south , half way between 
the Morley and Calgary trails. They consist of rather hard, coarse-
grainod, yellowish-grey sandstone, standing out from the grassy hill-
sides, and weathering into curiously pillared shapes. They are thick-
bedded, and horizontal, but exhibit false bedding dipping at 
every conceivable angle. Two. miles and a-half further down the 
valley, other exposures were seen, shewing light-grey sandy 
shale and sandstone with some included limestone nodules con-
taining Viviparus Leai. At the crossing of the Calgary-Edmonton 
trail, coar~e-grained, soft, yellowish and whitish sandstones crop out in 
the side of the valley, and close to the edge of the creek, under about 
two feet of thin-bedded sandstone, a th in seam of powdery lignite can 
be detected, underlain by a soft yellow sandstone with nodular clay 
concretions. On the Calgary-Edmonton trail southward as far as the 
Sharp Hills, thick-bedded, rather hard, light-grey sandstone is seen to Sharp Hills. 

crop out in the valleys of small creeks, and in the Sharp Hills, coarse, 
light-coloured, thin-bedded sandstones are seen projecting through the 
soil. The hills are strewn with numerous boulders, mostly quartzitic, 
but a few are gneissoid. On the Rosebud, for two miles below the 
trail-crossing, false-bedded, pillared sandstones, similar to those already Pillared 

described, are seen in small exposures, though the banks are mostly sandstones. 

grassy; and again six miles further down, under a bed of laminated 
sandstone, there is an outcrop of thirty feet of light-grey clay-shale, 
here and there stained with iron, and four miles lower, false-bedded 
sandstone re-appears sim ilar to that seen near the Calgary-Edmonton 
trail. 

In the flat through which the river runs for several miles after it 
bends to the east, low banks of white sandy clay skirt the stream, and 
where the valley again conti acts to its usual width, eighty feet of 
white stratified clay with some thin bands of sand and a few included 
pebbles of quartzite and gneiss, appear on the north side of the valley. 
Half a mile below this, some fragments of sandstone were found in 
the bed of the creek, containing beautifully preserved specimens 
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of Thaumastus limnce1formis with fra.g ments of Ostrea, Viviparus 
traclueiformis '! and earbonized fragments of fossil wood. The sides of 
the valley, for the next eighteen miles, are composed of clay and are 
sometimes abruptly scarped close to the bends of the stream. The 
following may be taken as t) pical i;iections : In a bank forty feet high, 

Sands and clays the upper fifteen feet are composed of white laminated clay, without 
pebbles, running down into a soft shaly clay underlain by sandy clay 
containing pebbles of qua1-tzite and rounded fragments of coal; and 
again in a bank eighty feet high :-

Edmonton 
series. 

FEEJT. 

White laminated. clay.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 
Thick-bedded compact clay .... .,. . . . . . .. .. .. . . .. .. .. . . .. 12 
Sandy clay with boulders...... . .. .. . . .. . . • .. . . . . . . . . . .. 15 
Stratified sand, the grains being somewhat rounded...... 38 

80 

A short distance below the mouth of Service Berry Creek of the 
Dominion Lands map of 1884, the underlying rocks re-appear, the 
following section being exposed: -

FEJEJT. IN CHEJS. 

White laminated clay, at the top ................. . 
Sandy conglomerate or boulder-clay. . . . . . . . . . . . . . . 20 0 
Irregular seam of coal. . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 1 
Whitish sandy conglomerate or boulder-clay, the 

pebbles being few and small.. . . . . . . . . . . . . . . . . . . 4 0 
Rather hard clayey sandstone ... . , . . . . . . . . . . . . . . . 8 0 

32 1 

This latter bed is the first outcrop seen in descending this stream 
belonging to the Edmonton or coal-bearing subdivision of the Laramie, 
the rocks met with above it belonging all to the Paskapoo or upper 
subdivision. 

Half a mile further east, at the mouth of a small creek which flows 
in from the south , under the laminated cl6ty, is a bed of clay including 
boulders, and under it a r !lddish sandstone' passing downwards into a 
sandy clay which contains ironstone nodu les and fragments of re
ticula1c leaves, among which Trapa borealis was recognizable. A mile 
further down the stream, the following section was observe.d :-

FEEJT. INCHJ>S, 

J,aminated clay, at the top .... .... ....... .. . .... .. 
Clayey sandstone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 0 
Coal........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 6 
Clayey sandstone, with a layer of septarian iron-

stone nodules.. . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . 30 0 

\ 
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From this point to the mouth of the creek, the valley gradually Steep naked 

increases in depth, the sides become more naked and abrupt and steep banks. 

bare conical hills or "buttes" of the banded clay and sandstone often 
stand in the middle of the narrow gorge, having been detached from 
the face of the high bank by the action of :itmospheric agencies, 
assisted to some extent by the rapid stream below. A number of 
·excellent sections oftho rocks of the Edmonton series are here to be seen, 
-0onsisting, for the most part, of light-grey or whitish argillaceous sand-
stone, rather coarse-grained, and lying in thick compact beds. These are 
interstratified with thick beds of light-grey sandy shale, and occasion-
.ally with thin seams of coal or of carbonaceous shale. · The greatest 
thickness observed in any of these coal seams was two feet, and even that 
varied in a short distance. Beds of impalpable clay were also observed, 
very similar to that collected by Dr. Selwyn at Edmonton, in 1873, and 
·determined by Dr. Harrington as a hydrated sil\cate of alumina.* 
The beds have a light westerly dip of about twenty-five feet to the mile, 
which will give a total thicknestJ of about 750 feet for the rocks ex-
posed along the creek in the lower fifteen miles of its course. The 
following section, which was seen five miles above its mouth, may be 
taken as typical :- • 

FEEYI'. INCHES. 

Clayey sandstone and clay-shale...... . . . . . . . . . . . . 70 0 
Carbonaceous shale. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 6 
Light-grey clayey sandstone and clay-shale... .. ... 8 0 
Layer of hard sandstone ................ 6 inches to 2 0 
Clay shale with ironstone..... . . . . . . . . . . . . . . . . . . . . 4 O 
Coaly sha e.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 0 
Light-grey clay-shale......... . . . . . . . . . . . . . . . . . . .. 1 3 
Coaly shale. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 4 
C ayey sandstone and clay-shale..... .. ... . .. . . . . . . 15 O 
Coal. .......................... .. ....... . ........ 1 2 
Clayey sandstone and clay-shale. . . . . . . . . . . . . . . . . . 46 0 
Cual ...... ...... ...... ...... ....... ...... .... .... 0 6 
Clayey sandstone and clay-shale. . . . . . . . . . . . . . . . . . 20 0 
Coat, moderately compact.... . . . . . . . . . . . . . . . . . . . . . 2 0 
Clayey sandstone and clay-shale with ironstone.. . 13 0 
Impure coal...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 a 
Clayey sandstone and clay-shale with ironstone. . . . 14 0 
Carbonaceous shale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 4 
Coal ...... ....... . .... "... .. . . . . . . . . . . . . . . . . . . . . 1 10 
Clay-shale. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 O 

212 2 

Geol. Survey Report for 1873-74. p. 38. 

Typical section. 
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On Knee Hills Creek twenty mile due east of the bridge across 
Rosebud Creek, and at an elevation of 2850 feet, bard grey, in 
places brownish-weathering, sandstones crop out along the sides of 
the· grassy bank of the valley, and a short distance to the south, 
in the valley of a small stream flowing in from the west, twenty 
feet of rather soft, light-grey coarse-grained sandstone, shaly in 
places, overlain by six feet of light-grey clay containing a few pebbles 
mostly of quartzite, but some few of gneiss, are exposed. Th e grey 
and brownish sandstones crop out in the valley at irregular interval& 
for thirteen miles, where the following se0tion is seen:-

FEET. 

Brownish thin-bedded sandstone.................. . . . . . . 10 
Somewhat soft grey sandstone with large rounded maEses 

of coarse-grainetl ferruginous sandstone . . . . . . . . . . . . . . . 8 
Olive sandy shale . . . . . . . . . . . . •• . . . . . . . . . . . . . . .. . . . . . . . . JO 

Four miles further down the creek, the following section is seen:-

FEET. 

Rather :hard, brown, false-bedded sandstone.... . . . . . . . . . 12 
Olive sandy shale...................................... 40 
Hard ferruginous sandstone.. . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 
Grey and olive sandy shale and sandstone . . . . . . . . . . . . . 25 
Beds concealed • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25 
Dark friable clay-shale, at water's edge ................. . 

108 

:Below this, for two miles, the sid es of the valley are sloping and 
grassy, being no doubt composed of tl1 e last mentioned shale, till grey 
sandy clays again crop out. At a short di stance further down the stream 
a seam of coal is seen at the water's edge, and a mile and a quarter 
below the following section is exposed:-

FEET. Il'\CHEJS, 

Whitish clayey sandstone . ................ ... .... . 30 0 
Clay-shale....... . . . . . . . . . . . . . ....... . •........ . 1 6 
Coal (compact) ....................... · ........... . 4 0 
Carboniferous shale mixed with lignite ........... . 0 10 
Rather hard clayey sandstone turning into clay-

shale at the top ...........................•...• 25 0 

The above mentioned whitish sandstone is the first of that nature 
seen in descending the stream. It is at the top of the Edmonton 
subdivision of the Laramie adopted in this report, and doubtless occu
pies the same position as the "light-coloured argillaceous sands" 
recorded by Mr. McConnell as occ1!1Ting near the top of the 
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Wintering Hills,* and underlying sixty feet of dark, plastic clays, 
these latter being doubtless represented by the dark clay-shale found 
occurring at the water's edge in the section on Knee Hills Creek. 
The coal mentioned in the last section occurs in a compact seam, 
breaking off into rectangular masses of considerable size. It has Coal. 

been examined by Mr. Hoffmann, the chemist of the Survey, who 
reports that "it is a lignite of superior quality; becomes some
what fissured by exposure to the afr, but might be kept for a short 
time in a sound condition if protected from the weather; when freshly 
mined is, in all probability, a firm fuel, and would bear transport to 
mode!'ate distances. A pt'oximate analysis of a sample collected from 
this seam gave-

Hygroscopic water . ............... . ................ . 
Volatile, combustible matter ...................... . .. 
Fixed carbon . . .. . . . . . ..... . ... ... . . . . . . .. . ........ . 
Ash ..... ..... .......... .. ............ . . . .. ... . . ... . 

9·86 
34·89 
46·57 
8·68 

lOO·OO 

Apart from the structul'e being somewhat more coarsely lamellai", it is 
not very di~similar to specimens 6 and 7 of Repo1·t for 188+, pp. 1& 
and 16 M." On descending the valley, the coal seam is seen to rise at 
the rate of about twenty-five feet to the mile. Mr. McConnell states 
that a thin seam of lignite is met with in the Wintering Hills in 
connection with the "light-colout'cd argillaceous sands " above men 
tioned, and in all probability it is the continuation of the same seam. 
The extension northward of this seam will be considered more ful ly 
on a succeeding page of this report. Down the stream, exposures 
become more numerous as the valley becomes deeper and more pre. 
cipitous, the banks being composed of grey and whitish soft clayey 
sandstone and grey sandy shale, with bands and nodul es of ironstone. 
In some of these nodules, which were found in a bed of soft sandstone Fossils. 

· outcropping about eight miles above the mouth of the creek, well
preserved specimens of Unio Danceand Panoprea simulatrix, and, a short 
distance ful'ther down, a long bone from one of the extremities of a 
Dinosaur was found imbeddcd in a large block of ferruginous sand
stone. Simila1· shales and sandstones continue to form the banks of 
the valley to its junction with that of the Red Deer. Several thin 
seams of coal run for short distances as· black horizontal bands 
between the thick beds of white clay and sandstone, giving, with the 
reddish ferruginous bands of somewhat similar thickness, an exceed
ingly variegated and often pictul'csq ue appearance to these bare 

*Geol. Survey Report for 1884. p. 93. 
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rocky hill sides- an appearance which induced Dr. Hector, in 1859, to 
apply the name "Banded Clays" to this portion of the Laramie. Two 
miles above the mouth of the creek, where the Blackfoot pack.trail 
crosHes the valley, similar rocks are exposed, and in a bed of the 
whitish sandstones the head of a large carnivorous Dinosaur was 
found, which is stated by Prof. Cope to be the largest Dinosaur yet 
found in the Lal'amie, and to be allied to his Cretaceous species, Lrelaps 
incrassatus. 

The ridge which rises between Knee Hills and Rosebud creeks is 
deeply cut by numerous coulees, which ead down into the valleys of 
either stream, and show in many places excellent sections of the 
Edmonton series, though, in a few places, the bottom beds of the next 
succeeding subdivision arn also slightly exposed. A number of the 
coulees which run northwards have water in them at almost all sea
sons of the year; a few elumps of poplar grow along their sides, and 
they would afford abundant &helter for large herdR of cattle, both from 
the direct rays of the sun in summe1· and from the storms of winter, 
while there would always be a plentiful supply of nutritious grass on 
the sunounding plateau. 

In the upper portion of Three Hills Creek, where it runs in the bot
tom of a wide grnssy valley, no exposures of the underlying rock were 
met with, the banks being composed of stratified sand and gravel. In 
the Knee Hills, however, which rise to the west of the creek, croppings 

Paskapoo series of hard grey sandstones, belonging to the Paskapoo subdivision of the 
Laramie. are seen. Directly east of the southern end of these hills 
at an elevation of 2,600 feet, grey and olive sandy shales and hard, 
coarse-grained grey brownish-weathering sandstone crop out close to 
the creek. Five miles furthe1· down, forty feet of similar shales and 
sandstones occur under thirty feet of sandy, stratified, boulder-clay, 
overlain by eight feet of stratified yellowish clay. In the sand
stone are bands of somewhat bituminous, sandy shale, containing 
numerous fragme nts of fossils, among which may be mentioned the 
tooth of a Dinosaur, Sphrerium, Vali:ata, Unio, Gonfobasis ?, opercula of 
Vfriparus. and carbonised stems of plants, and in some blocks of sand
stone at the bottom of the bank, Campeloma producta and Thaumastus 
limnre1formis. The latter of these species has not been found actually in 
place within the limits of this map, but in the summe1· of 1885, it was 
foun<l on the banks of the River opposite the mouth of Fish Creek, 
associated with C. producta, Viviparus Leai, and fragments of a Unio. 

Edmonton 
aerie~. 

Four miles above the mouth of Devil's Pine Creek, whitish clayey 
sandstones begin to appear in the sides of the valley; overlain by a 
bed of dark clay shale. Under a thickness of twenty-five feet of the 
sandstone, a seam of compact coal two feet two inches thick is exposed, 
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forming the continuation of the four-feet seam on Knee Hill Creek, 
though the beds hel'e seem to have a slightly higher westerly dip than 
at the last named place. The white clayey sandstone and sandy shale 
form the sides of the valley to its mouth, and the following section 
which is shown at the Forks of Devil's Pine and Three Hills creeks, 
wiU be typical for the whole distance. 

Rather hard, light-brown sandstone, at the top .... 
Light-grey and whitish sandstone and sandy shale, 

FEET. IKCHES. 

with some ironstone ...... . . . . . . . . . . . . . . . • . . . . . . 100 0 
Coal............ . . . . .• . . . . •. . . . . . . . . . . . . . . . . . . . . 0 8 
Similar sandstone and shale, with ironstone nodules 

and ferruginous sandstone in which was found 
Corbir:ula occideritalis and Panopma curta.. . . . . . . . . 100 O 

Coaly shale...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 6 
Coal .. . ........ . ............ . . . . . . . . . . . . . . . . . . . . 1 0 
Carbonaceous shale ...... . ......... - - ........... . 

• 203 2 

Fragments of Dinosaurian bones and some plant remains, among 
which were fruits of a species of Carpolithes were found at the bottom 
of the bank. 

Devil's Pine Creek, where it flows from Devil's Pine Lake, runs over Devil's Pine 

a gravel bed, in a valley with sloping grassy sides. Where next met Creek. 

with, foul'teen miles further down, it runs on a muddy bottom in a wide, 
!'loping valley, and the strnam was followed for four miles before any 
<:roppings of the underlying rocks were seen. The exposure consisted 
-Of-

FEET. INCHES. 

Light coloured boulder-clay, at the top . ... . ....... . 
Coal .......••....... ········ -···· · ··· ... . .. . .. 1 6 
Light-coloured clay-shale ............ "..... . . . . . . . . 10 0 
Coal .... .............•.••. · • ·. · · · .. ·. ·. · · .. ·..... 0 3 
Light-coloured clay-shale, at the bottom .......... . 

For the next fourteen miles the sides of the valley are composed of 
:superficial sands and clays underlain by the yellowish st!'atified clay and 
the dark-coloured columnar boulder-clav. Hix and a-half miles above 

" . 
t he mon tb of the creek, the fol lowing section is exposed :- -

FEET. 

Dark, superficial sandy clay · · · · · · · · · · · · · · · · · · · · · · · · · · } 15 Light-yellowish stratified clay ...... . .............. . . . 
Hard dark-coloured columnar boulder-clay............. . . 35 
Grey sandy clay-shale and light-grey sandstone......... . 30 

so 
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Coal seam. Ralf a mile further down the creek, a seam of coal is seen at the 
water's edge, overlain by ten feet of white clayey sandstone, and dip
ping slightly towards the west; and a short distance further east, the 
same seam is fully exposed above the water, showing a thickness of' 
four feet six inches, underlain by eight feet of dark oandy shale, and 
overlain evenly for a considerable di:stance by the columnar boulder-

. clay. Specimens from this seam have been examined by Mr. Hoffmann, 
who describes it as a lignite of good quality, vet·y similar to that 
cropping out on Knee Hills Creek, and described on p. 73 E of this report. 
From this point down, the sides of the valley are composed of the· 
white clays, shales and sandstones of the Edmonton subdivision of the 
Laramie. 

Surcee Butte. Surcee Butte, which lies five miles north of the mouth of this. 
creek, is a rounded em inence rising about 300 feet above the level 
of the surrounding plain. Its sides are sloping and grassy, except 
towards the north where close to the summit there is an exposure of' 
forty feet of light-grey clay-shale and light-yellowish clayey sandstone, 
including about the middle a band of dark shale with some hard sand
stone containing impressions of ferns and exogenA. 

North of the headwaters of the streams just described, as well as 
around Quill Lake, the country is very r olling. with occasional wide 
flatstretches, no rock exposures being seen. 

HAND HILLS. 

Hand Hills. These hills form a hig h table land, rising 1,000 feet above the general 
level of the surrounding prairie, and 1,350 feet above the level o.f Red 
Deer River to the south-west. 

a Pierre Shale.•. SECTION OF THEJ HAND HrLL. 

b Edmonton Series. 
c Paskapoo series. 
d llfiocene. 

They are called by the Crees, Michichi Ispatinan or Hand Hills, on 
account of thei1· resemblance to the outstretched fingers of the hand, 
the top of the table land not being flat, but composed of five ridges 
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which radiate from a centre lying to the south-east. To the no1·th
west, west, and southwest, they rise abruptly from the sloping plain 
in bold escarpments five hundred feet high, but to the east they 
slope gradually, interrupted here and there by rolling hills, to the 
valley of Bull Pound Creek, where they end· in a steep, though 
.g rassy slope, extending down to t he wide plain through which this 
creek winds. This latter slope is, however, cut by numerous coulees, 
.along the sides of which excellent exposures of the white banded clays 
.and sandstones of the Edmonton series may be seen . 

On the western face of the Hills the following may be taken as Section on 
western face • 

. a generalised section of the rocks exposed:-

F.ElET. . INCHES. 

Loose quartzite pebbles im bedded in a sandy calcareous 
matrix . . . . . . . . . . . . . . .. . . .• . . . . . . . . . . .. . . . . .. . . . . 15 0 

Quartzite pebbles cemented into a hard conglomerate 
by calcareous cement. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 0 

Loose ma~s of pebbles, sand and marl...... . . . . . . . . . 10 0 
Light-grey and yellowish, stratified, argillaceous marls, 

with some intercalated beds of fine-grained brown 
sands. In the upper beds some thin layers of lime-
stone occur, which show on broken surfaces dendritic 
markings of oxide of manganese ......... ...... .. . 270 0 

Light-brown, false-bedded sandstones ............... . 100 0 
. ·Grey clay-shale ................................... . 30 0 
Lignite .. ....... ........... ....... · · · · · · · · · · · · · · · · · 3 6 
Plastic clay .... . .... ....... ....... ........ ... · · .. ·. 2 0 
Lignite ......................•..•.. · · .... · · · · · ·· · · · · . 4 6 
Grey clay-shale and white clayey sandstone for several 

hundred feet ............................... · · · · · 
----
437 0 

In the lowest beds of this section, we have the typical rocks Edmonton 

·of the Edmonton subdivision of the Laramie. If we assume for series. 

these a south-westerly dip of fifteen feet to the mile, which is about 
what is indicated by a line drawn from the top of the whitish clay 
shale and sandstone in these hills to the corr espond ing beds in the 
Wintering Hills, we have here a thickness of seven hundl'ed fee't shown 
for this subdivision. Overlying this lower subdivision of the 
Laramie, a hundred feet of brownish sandstone of the Paskapoo sub- Paskapooseries 

·division crop out along the face of the escarpment, the rest of the upper 
portion of this series having there been eroded away. Lying imme-
·diately on the top of these browni&h and lamellar sandstones, strati- Miocene beds. 

fied argillaceous marls and sands extend upwards for two hundred and 
seventy feet, the beds being as far as can be seen, perfectly hol"izontal. 
This total thickness is not exposed in any one continuous section, the best 
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exposures of the upper beds occuning in the highest of the western 
escal'pments, where they are seen to run up into the OYerlying con
glomerates. The lower beds, and the contact with the underlying 
sandstone, are visible only in some coulees on the south-west side of the 
hills leading down into Shell Creek. On some of the highest 

Quartzite 
conglomerate. points of the hills, a bed of twenty-seven feet of quartzite gravel over-

lies the stratified marls, the matrix being a mixture of sand and lime, 
sometimes loose and sometimes cementing the mass into an exceedingly 
hard conglomerate. These conglomerates, with the underlying marls 
and sands, are so similar to the Miocene beds of the Cypress Hills, that 
I have very littl e hesitation, even in the absence of fossil remains, in 
classing them in that formation, although, as their material was 
doubtless brought down from the mountains to the we~t by a different 
streams, the deposition of the two may not have been exactly contem
poraneous. The conglomerates in the upper part of this series being very 
much harder than the undedying sandstones and shales of the Laramie, 
offered a much greate r resis tance to the denuding agencies which 
wore down the surface of the SU!TOunding country, thus preservi11g 
these hills as an elevated plateau rising 1,000 feet above the level of 
the adjoining prtiirie. They have, however, been themselYes largely 
denuded, and the quartzite pebbles of the upper beds have been 
re-distributed over the greater portion of the hills lying on the eroded 
surface of the undedying marls, which in one place were observed to· 

Re-distributed have a thickness of not more than ten feet above the Laramie sandstone, 
gravels. 

the re-distributed gravels having a thickness of fourteen feet. Mr. 

Bull Pound 
Creek. 

McConnell found similar gravels along the south Saskatchewan, and 
around the base of the Cypress Hill, and as they underlie and are 
evidently older than the boulder-clay, he has classed them as Pliocene 
under the name South Saskatchewan group.* As this is a similar re
distribution of Miocene gravels, it seems probable that they are of 
the same age. 

Immediately east of the Hand Hills, Bull Pound Creek runs 
southward into the Red Deer River. Forty miles above its IDOuth, 
the li~ht-grey and whitish sandstones of the Edmonton series crop out 
on the sides of lateral valleys running in from the higher ground to the 
east. Lower down the wide, flat valley in which this small stream 
winds, exposures of similat· whitish sandstone and sandy shale, with, 
in many places, numerous ironstone nodules and thin beds of lignite, 
occur on either side, having often a local dip of eeveral degrees. In 
the most southerly of these exposures on the east side of the creek, a. 
seam oflignite outcrops, four feet six inches of which were seen, but 
both the bottom and the top were covered by land-slides. Though the 

* Geol. Survey Report for 1885, pp. 59 , 70 c. 

• 
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lignite was moderately compact, us far as seen, it was of poor quality 
and would be of little use as fuel, except for local supply. South of 
this point, the land gradually lowers for about three miles till it reaches 
the level of the plain to the south-east . . On the west side of the cr eek, 
the country is roughly undulating and hummocky for twelve miles 
further south, forming a wide base round the foot of the Hand Hills 
in that direction. A mile below the crossing of the Lord Lorue trail, 
the creek entei·s a narrow valley, the sides being a t first composed of 
sand and clay, but two miles and a-half further down, horizontal light
brown sandstones begin to appear, and shortly afterwards become 
interstratified with slate-colomed and light-brown sandy shale. Seven 
miles below the c1·ossing of the Lorne trail , a small Baculites, together 
with frag ments of Lunatia concinna, was found in the brown sandstone, 
showing that we had r eached the marine shales and r;andstones of the F H"II d 

ox i an 
Fox Hill and Pierre group. Below this the valley becomes deeper Pierre group. 

and the sandstone gradually g ives place to a dark clay shale, contain-
ing numerous crystals of selenite and ironstone nodules; eight mile::; 
above the mouth, where th e banks are seventy-five feet high , Lucina 
occidentalis and Baculites cornpressvs were collected in this dark clay 
shale. 

Berry Creek is very similar in character to Bull Pound Creek, except Berry Creek. 

that in its lower portion, it r~ns in a wide, open, grassy valley. N ea 1· 

the mouth of Dead Fish Creek, which is, however , eleven miles below 
the southern limit of t he accompanying map, there is a low exposure of 
dark clay-shale with ironstone nodules. Fourteen miles further up-
stream, at the crossing of an old trail, forty feet of light-coloured sand-
stone interbedded with dark-grey shale, including beds and nodules of 
ironstone, were seen. In these sandstones and shales were found 
Gervillia recta, var. borealis, Tancredia Americana and Placenticeras Fossils. 

placenta, var. intercalare, along with a fossil plant, described by Sir 
J. W. Dawson as Abietites Tyrrellii. North of this point, the creek, for 
sixteen miles, runs in a moderately straight valley, tpe sides of which, 
averaging about fifty feet in height, are composed mo,;tly of the dark-
coloured boulder-clay. For the next ten miles, the valley is crooked 
and sometimes ill-defined, a few exposures of boulder-clay and stratified 
sand containing boulders, occurring at the bends of the stream. At 
the junction of a small stream from the west, sixty feet of dark-
coloured sandy shale containing crystals of selenite and spheric:tl hol-
low nodules of ironstone, are exposed below the boulder-clay, and for six 
miles up this western branch, similar shales occasionally crop out. At 
this point, the dark sbales are seen to be overlain by light-grey and 
yellowish sandy shales, which, a little further up, form low bad-land 
banks close to the creek, where a seam of lignite crops out two feet six 
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inches in thickness. For the rest of the course of this western branch, 
white sandstones are occasionally seen along its banks. On the 
main creek itself, four miles above the mouth of the last mentioned 
branch, are exposures of dark-grey iron-stained clay-shale containing 
crystals of selenite anJ spherical nodules of ironstone, on the 
top of which rests a laye1· of hard brown sandstone, and half a mile 
further up, under the dark boulder-clay, light-brown sandstone and 
grey clay-shale are seen in a low escarpment. Above this, the valley 
rapidly loses its definite character, and spreads out into a wide clay 

W
.d 1 fl t flat very similar to that on the Bull Pound east of the Hand Hills. 
1 e cay- a . 

Fourteen miles further no1·th, the valley again contracts but becomes 
much more irregular, and eventually widens out again into the broad 
flats east of Sullivan Lake. A few exposures of light-grey clay-shale 
occur on these upper portions; and on the ridge to the west, in coulees 
and small areas of bad lands, the whitish clayey sandstones and sandy 
shale of the Laramie with numerous nodules of flinty ironstone, out
crop in sections, in some places, fi.fLy feet high. Near the creek, 
numerous Lau1·entian erratics are scattered over t he sloping sides of 
the valley. 

·Sullivan Lake. Sullivan Lake, the water of which is white from suspended clayey 
matter, has probably at one time been connected with the upper end 
of this creek, but is now quite cut off from it and without outlet. 
Around the southern main portion of the lake, the land is loyv-, but 
it rises on the western and southern sides into rolling hills at a short 
distance from the shore. On both sides of the north-western arm, 
bad-land banks are seen at a distance of about half a mile back 
from the lake, a white mud flat stretching from their base to the 
water's edge. On the western side, where the rocks were more par
ticularly examined, the scarped hill-sides showed the usual section of 
the lower part of the Laramie, white and grey clayey sandstones and 
sandy shales interstratifi.ed with beds of ironstone and lignite; one of 
these latter is four feet in thickness, but very shaly and of poor 
quality. In some places it has been extensively burnt and the red and. 

Blood Indian 
Creek. 

yellow cinders have fallen down and covered the banks. 
Passing over the east branch of Berry Creek, Blood Indian Creek 

is the next stream flowing south into the Red Deer. Its banks, where 
we crossed it, were low and sloping, but in one place eight feet of 
typical dark grey Pierre shales, holding crystals of selenite, cropped 
out from under the overlying boulder-clay. 

SonndingCreek North of Blood Indian Creek, Sounding Creek flows eastward and 
then northward into Battle River. At the crossing of the Lord 
Lorne trail, its banks are ten feet high and are composed of boulder
clay overlying soft white sandstone, and four miles down the creek 
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under a layer of loose sand, ten feet of dark-grey Pierre shale is ex-
posed. A mile and a half further down, there is a conside1·able local 
disturbance of the strata, two outcrops half a mile apart, showing soft 
yellow sandstone and dark clay shales dipping at angles of 70' and 50° 
respectively, though these are doubtless small local folds which do not 
bring up any considerable thickness of the underlying rocks . Three 
quarters of a mile below the last mentioned exposure, similarly dis- Disturbe 

turbed, soft light-grey sandstones were met with, including bands ofstrata. 
yellow nodular ironstone in which were found Gervillia recta, var. 
borealis, Lunatia concinna and a species of Anchura, and a mile and a 
half further east, about the centre of Range 8, there is a thirty-feet 
exposure of horizontal light-grey sandy shale filled with crystals of 
selenite and including a band of rounded nodules of ironstone. ln 
and associated with these nodules a number of fossil s were found, 
which, like those just mentioned, are characteristic of the Pierre, viz :
Baculites grandis,P lacenticeras placenta, Hydatina parvula n. sp., Linearia Fossils. 
f ormosa, Pteria linguif ormis, Protocardia subquadrata, P alr,eastacus ornatus, 
n. sp., and a fin, centrum and spine of a fish. 

Dark clay-shales begin to appear below these sandy beds, a little 
further down the stream, and for twenty miles, low exposures of 
these shales are all that is seen of the underlying rocks. Near the 
western limit of range 5, however, the valley t·ecomes narrow, with 
bad-land sides a hundred and twenty feet high, showing the folluwing 
section: 

FEE'l'. 

Covered............... . . ... .. . . . . .. . . . .. . . . . . . . . . . . . 20 
Grey sandy shale with bands of nodular yellow ironstone. 20 
Fine grey clay...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 
Slate-grey clay-shale .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50 
Covered..... . .... .......... . . . . . . . . . . . . . . .. .•. . . . . . . . 20 

120 

These beds are practically horizontal and are exposed almost con
tinuously for about five miles, where the valley again becomes wide and 
sloping. The face of the bare white bank is in many places scattered 
over with numerous crystals of selenite, and one third of a mile below 
the above section, in a band of yellow ironstone, twenty-five feet from 
the bottom of the bank, fragments of Placenticeras placenta and a 
species of Ostrea were collected. 

At its northern bend, the valley is very wide, with an extended inter
vale of adhesive impervious clay, and it is not t ill four miles north of 
the bend, that low exposures of grey clay shale again appear and 
extend for seven miles along the sides of the valley. The shales 

6 
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here as before, contain numbers of crystals of selenite and are mixed 
with beds of clayey sandstone. For the next twenty-three miles, 
the valley is very wide, the creek expanding in one place into 
shallow "alkaline" lakes. Five miles to the east of these lakes, in 
township 33, range 4, a ridge rises by a gentle slope from the west, 

Antiolinalfold. while on the eastern side it is washed out into two deep amphitheatre
like hollows. The sides of these hollows are about one hundred and 
forty feet high, and are composed of lig ht-grey clayey sandstone and 
clay-shale with bands of light brown lignite, and, especially towards 
the bottom, bands o.f almost black nodular il'onstone, while the shales 
in places contain a few crystals of selenite. These rocks lie on an 

Belly River 
aeries. 

Neutral Hills. 

anticlinal striking N. 85° E., evidently a local crumpling, which 
brings up the white beds of the Belly River series from beneath the 
shales of the Pierre. It was impossible to determine exactly the 
thickness of the beds here brought to the surface, but in one place, for 
a length of twelve hundred feet, they were found to dip N. 5° W. at an 
angle of 30°, which implies a thickness for the beds here exposed of six 
hundred feet, and neither the top nor bottom of the formation was seen 
in this section. This heavy dip of the strata in the centre of the sur
rounding flat-lying beds of the plains is very remarkable ; a similar 
phenomenon was noticed by Dr. G. M. Dawson, on the Milk River, 
close to the international boundary, where beds of this Belly River 
series of the same age as those here seen are brought to the surface 
over a small area.* 

The next exposure seen while following the creek northward was 
on the east side of the valley in township 35, five miles above Sound
ing Lake, where ash-grey clay and clayey sandstone crop out in a 
number of small exposures extending for fifty feet up the side of the 
hill, representing some of the higher beds of the Belly River sel'ies. 
For the rest of the distance to Sounding Lake, the banks, though high, 
are grass-covered and rarely show any signs of the undel'lying rocks . 

The Neutral Hills are an irregulai· plateau rising gradually from 
the plains to the south to a height of five hundred and thirty-five feet 
above the surrounding country, and, especially in their north-western 
part, are cut through, by several deep depressions. · The rolling, partly 
wooded hills to the north are composed of a pure or clayey sand 
washed down from the face of the higher plateau to the south, while 
the main ridge to the south is largely composed of the shales and 
sandstones of the Pierre, the sandstones being the most conspicuous, 
projecting as ledges from the sides of the hills. The best section is 
seen at the "Nose," where soft, brownish an<.l light-grey clay-shales 
are exposed, containing nodules of ironstone, and having a vertical thick. 

• See Geology and Resources of the 411th Paralle1, p. 114. 
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ness of six hundred feet. In the upper part of this section, the shales 
<1ontain large numbers of c1·ystals of selenite, along with specimens of 
Protocardia borealis and Baculites compressus. At the bottom of the sec
tion, which is seen on Ribstone Creek, a small stream flowing north
ward immediately west of th e " Nose," the rocks consist of dark-grey 
day-shale associated with beds of brownish-yellow, friable sandstone, 
in which we1·e found Placenticeras placenta, Baculites compressus and 
Lfopistha undata. In the more easterly parts of the hills, the lowest 
beds are composed of the whitish sandy clays of the Belly River series. 

These hills lie on the western side of the low anticlinal which 
stretches northward from the South Saskatchewan River, bringing to 
the surface the sandstones of the Belly River series, which has been 
preserved as hills by their capping of Pierre shales ; which, though 
soft, offer more i·esistance to the denuding agencies than the sand
stones above and below them. The tops and sides of the hills are 
scattered over with pebbles of chert and boulders of gneiss and lime
s tone, often in grnat numbers. 

BATTLE RIVER AND ITS TRIBUTARIES. 

On or just west of the 114th meridian, a skeam flows from Pigeon Battle River . 

Lake and one from Battle Lake, which, after courses of eleven miles 
each,join to form Battle River. 

Pigeon Lake, the largest and most northerly of the two lakes, is Pigeon Lake. 

eleven miles ·long and fou1· to five miles wide. It is surrounded, 
except on the south-east side, by thickly wooded hills which rise from 
one to three hundred feet above the water. The sides and summits of 
these hills are strewn with gneissoid boulders, which also cover 
the shore of the lake, though at low water in some places a sandy 
beach stretches for a few yards between the edge of the water and the 
boulders . 

. Battle Lake is much smaller, being only fout· and a-half miles Battle Lake. 

long and half a mile wide, though it is reported to be very 
deep. It simply occupies the bottom of the old valley down which 
Battle River flows eastward; towards the wei;t the bottom of this valley 
is occupied by an impassable morass. The s0uth shore is four 
hundred feet high, and thickly wooded, while to the north the country 
is much lower and more open. At the west end of the lake there is a 
hill three hundt'ed and ten feet high, the sides of which are scat'ped in 
numerous places, showing the following section which is very typical 
of the Paskapoo series :-



Paskapoo beds. 

Wolf Creek. 

Battle River 
Lake. 
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FEET. 

Covered, the outer soil being sandy . : ....... , . . . . . . . • . • 70 
Olive sandy shale containing towards the top concretion-

ary nodules of grey limestone...... . . . . . . . . . . . . . . .. . . . . 30 
Covered ......... ·· · · · · ... ··· ·· · ···. ..... .. ••..•..... .. 50 
Bands of rather hard yellow sandstone cropping out through 

the sod . - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30· 
Light-grey shaly sandstone...... ... . . . . . . . . . . . . . . . . . . . . . 15· 
Light-yellowish or greenish-grey, rather soft, thick-bedded 

sandstone, false-bedded in places, weathering with 
rounded face, and towards the bottom mixed with some 
bands of sandy shale ...................... - . . . . . . . . . . 60 

Covered .......... .... ...... ........ - . . . . . . . • . . . . . . . . . . 40· 
Light-grey, lamellar, rather fine-grained sandstone..... . . 5 
Covered . ...................... .. .... . .. . ,. . . . .. . . . . . . . . 10 

310 

Between Battle Lake and the mouth of Pigeon Creek, the bottom of 
the valley is very swampy, and small springs flow out of the bank, 
which is composed of the grey sandstone and shale of the Paskapoo 
subdivision of the Laramie. . 

Between the mouth of Pigeon Creek and that of Wolf Creek, 
the valley is open, with slopin~ sides, which but rarely show any indi
cations of the character of the underlying rocks, but., where there are 
exposures, they are seen to be horizontal sandstones and shales of the· 
Paskapoo series, similar to those occurring both higher up and lower 
down-stream. 

Wolf Creek is a, small st1 earn flowing in from the south, fifteen feet. 
wide and a foot deep, with (nxcept near its mouth) low grassy banks, 
showing nothing of particular geological interest. From the mouth of 
Wolf Creek to the "Leaving:3," the banks of the Battle River are 
low and overhung with willows, being composed of alluvial sand and 
clay. A mile below the "Leavings," on the Edmonton Trail, a bed ot 
quartzite gravel, two feet thick, similar to that seen on the Red Deer 
near the mouth of the Blind Man, crops out on the north bank, a little 
above the water. Three miles fui-ther east, low banks of dark-coloured 
boulder clay are seen, overlain by twenty feet of stratified sand, in 
which false-bedding is excellently shown. The southern shore of Battle 
River Lake was not examined, but in crossing it and skirting for a 
short distance along its north-east side, no rock was seen in place, 
though its margin was found to be composed of a great number of 
gneissoid boulders, and on the west side, where the land is low and 
marshy, lumps of coal of considerable size are reported to have been 
picked up. North of Battle River l;ake no exposures are met with till 
the river turns to the east, low escarpments of both the lower and theo 
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upper boulder-clay occur then: at intervals along both sides of the 
stream. At the bend to the north, the banks become much higher, but 
for several miles are still composed of boulder-clay, underlain by a 
bed of quartzite pebbles. Six miles north of the last mentioned bend, 
the underlying Laramie rocks are seen for the first time as sandstones 
and olive sandy shales of the Paskapoo series, rising eight feet above 
the level of the water, which is here at an elevation of 2,450 feet. 
For the next three miles grey sandstone and sandy shale form the 
lower part of the bank, while the upper part is composed of the 
pebble bed ovedain by light-coloured stratified boulder-clay. In one 
p lace, the bank shows thirty feet of sandston e and sandy shale, 
with a seam of coal five inches thick towards the top. In a depression Pebble bed. 
in the upper bed of sandstone, probably the section of an ancient 
channel of a small stream, there are collected a great many large 
boulders, most of which are of quartzite, but some few are of gneiss, 
·with numerous pebbles of' ironstone. This pocket, a long with the 
surrounding sandstones, is evenly overlain by a bed twelve feet thick of 
quartzite pebbles. Just below the mouth of Pipes tone Creek, white Pipestone 

. . . Creek. 
clayey sandstone, with reddish bands of ironstone, belonging to the 
Edmonton subdivision of the Laramie, were first seen. At the water's 
edge a seam of coal crops out. Two mi let; up the Pipes tone, the beach 
is still composed of similar sandstone and of whitish sandy shales in 
which fragments of Dinosalll'ian teeth and bones and si licificd wood 
were found. Still further up on this stream, where the Big
stone joins it from the south, the light-coloured clays and sandstones are 
seen to be gradually overlain by the olive sandy shale and brownish
yellow sandstones of the Paskapoo series, these latter sandstones often 
containing large nodules of limestone, which would, doubtlesR, burn 
into · a very good lime. The coal seam outcropping on the Red ~~~/i~~~e coal 
Deer and Saskatchewan rivers, at the bottom of the Paskapoo series, was 
not seen here, and it iR possible that it has thinned out locally, but it is 
more probable that its outcrop is silted over with white clay, or over-
grown with grass or brush, and that, on closer examination, it will be 
found in this vicinity as well as both to the south and north. Above 
the mouth of Bigstone Creek, the valley is shallow, with sloping 
s ides, and very few exposures are seen except of boulder-clay. The 
exposures that do occur consist of light-grey and yellow soft sandstone 
and sandy shale, which may belong either to the top of the Edmonton, 
or to the bottom of the Paskapoo series. 

On Bigstone Creek, close to its mouth, the following section ofBigstoneCreek. 
Paskapoo beds is exposed :-



Peace Hills. 

Battle River 
below Pipe
stone Creek. 

Dried Meat 
Lake. 
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FEET. IKCHES. 

Soft yellowish-grey sandstone... . . . . . . . . . . . . . . . . . . . 6 0 
Olive sandy shale with friable nodules of ironstone . 8 0 
Olive and grey jointed sandstone. . . . . . . . . . . . . . . . . 6 0 
Band of bard, compact sandstone...... . . . . . . . . . . . 0 6 
Friable masses of ironstone mixed with olive shale.. 0 6 
Grey and olive sandy shale and soft sandstone.. . . . 12 0 
Covered......................................... 5 0 
Hard, grey, compact, calcareous sandstone, breaking 

off in large angula(blocks. . . . . . . . . . . . . . . . . . . . . . 4 0 

42 0 

A mile further up this creek, the valley is very narrow and a hun
dred feet deep, exposing eighty feet of grey and olive soft sandstone 
and;of olive sandy.shale containing thin bands and nodules of ironstone, 
and towards the top, beds of harder sandstone. Along the creek 
up to its source in Bear Lake, exposures of the underlying rocks 
are very ral'e, and the shores of the lake itself are low and swampy. 

In the Peace Hills, some very good sections of the superficial depo
sits are seen. In one case, the side of a knoll has been washed away, 
exposing thirty feet of horizontally bedded light-yellow sandy boulder
clay, containing pebbles and boulders of qua1-tzite and gneiss, repre
senting the upper boulder-clay, which has been laid down in greater 
thickness than usual, and afterwards partly eroded away, leaving the 
Peace Hills, as they now are, a mass of irregular hills and broken 
ridges. 

Below the mouth of Pipestone Creek, the sides of the valley of 
Battle River are mostly sloping, grassy 0~1 the north side, but the 
south side is wooded with poplar and occasional groves of birch and 
spruce. Scarped banks of whitish sandstone and shale streaked with 
thin becis of lignite and clay il'onstone are also occasionally seen, the 
whole overlain by a bed of quartzite pebbles. · 

Five and a half miles below Battle River Settlement, the river flows 
into Dried Meat Lake, having first skirted along iti; northern edge for 
a mile and a half. This lake is an expansion of the river which i:preads 
from side to side in the bottom of the valley, here from one hundred 
and fifty to three hundred feet below i.he plain. The north-east side 
of the valley is occupied by open popla1· bush, while to the south
west the poplar is much thicker, and spruce is also occasionally seen. 
Whe1·e the rock is exposed, it is white clayey sandsto11e and sandy 
shale, with thin beds of ironstone. Above the south end of the lake, 
the following section was measured:-
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FEET. INCHES· 

Concealed .... . .......... . .............. ......... . 
White sandstone ..........................• · .. ·. •• 
Carbonaceous shale...... . . . . . . . . . . . . . . ........ . 
Lignite ...........•..•.. . ... ...... ....... .. . .. ···· 
Lignitic shale ...• . .•..•.................. · ... · · · · 
White sandstone and shale ......... . ............. . 

100 
35 
0 
1 
0 

70 

0 
0 
9~ 
9 

11 
0 

208 5~ 

Low escarpments of the white sandstone of the Edmonton series 
occur at intervals close to the bend of the stream, and twelve miles 
below the southern end of the lake, a seam of coal crops out at the Coal seam. 

water's edge, two feet ten inches thick, overlain by .sixteen inches of 
brown lignitic shale, under fifteen feet of white clayey sand-
stone. The coal seam runs along close to the edge of the water for a 
sbort distance. Six miles further down the river, the following section 
is seen:-

FEE'l'. INCHES· 

Whitish clayey sandstone .................. . 60 0 
Two thin seams of lignite separated by eighteen 

inches of shale...... . . . . . . . .. . . . . .. . . .. . .... .. . 2 0 
Whitish sandy shale ............................. . 14 0 
Coal ..... ...... .......... . ..... ... . ........... .. . 3 4 
Clayey sandstone and sandy shale ......... ; ..... . . 120 0 

199 4 

From here to the mouth of Meeting Creek, a distance of eight miles, 
Battle river winds in a val ley a mile wide and two hundred feet deep, 
the west side being mostly timbered, the east side either grassy slopes 
or bare banks of sandy clay reddened by the cinders that have been 
washed down from the burnt coal above. Thei;e r ed cinders also form 
layers in th e botto.m of the valley, interstratified with the alluvial 
sand.and clay io a depth of twenty feet, and buffalo bones are found 
in the alluvium to a depth of fifteen feet. 

Meeting Creek has its source in some small lakes west of Todd's Meeting Creek. 

crossing of the Battle River, antl flows south of east to join the latter • 
stream. In its banks, composed of white clays and sandstones, the 
following section it:1 shown, two miles above its mouth :-
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Whitish clayey sandstones and sandy shales, the 
above portion containing many ironstone nodules 
and large masses of ferruginous sandstone of a 

FEET. INCHES. 

bright-yellow or red colour. . ... . . . . . . . . . . . . . . . . . . 50 0 
Carbonaceous shale...... . . . . . . . . . . . .. . . • . . . . . . . . . . 0 8 
Coal, compact ... ..... .. ... ....... ... .. .... . ' . . . . . 4 6 
Fine dark clay-shale . . . . . . . . . • . • . • . . . . . . . . . . • . . . . . 9 0 
Whitish sandstone .... . . . . . . .. . . . . .. .. . .. . .. .. . . . 50 0 

114 2 

A proximate analysis of this coal, by Mr Hoffmann, gave:

Hygroscopic water .. ·.. . . . . . . . . . . .. . .. . .. . .. . .. .. . . .. 11 ·68 
Volatile corn bustible matter . . . . .. . . . . . . . . . .. . .. .. . . . . 35 · 82 
Fixed carbon....................................... 49·88 
Ash................................................ 2·62 

100.00 

The general character of the seam is vei·y similar to that cropping 
out on Knee Hills Creek, which is described on page 73 E . 

.A. mile and a half further up the valley, the same seam is seen ex
posed eight feet above the water, and allowing the creek a fall of ten 
feet in that distance, which is probably more than it actually has, the 
beds would have a. dip up-stream of twenty-seven feet to the mile, and 
drawing a straight line from this point to "the Maples" on Battle 
River, the place where this seam first crops out, and which is on about 
the same leve l, the strike of the beds is shown to be N. 20° W. Forten 
miles further up Meeting Creek, similar sandstones and shales are ex
posed, forming high "bad-land" banks; then the valley becomes much 
shallower, and the sides more sloping and grassy. 

Battle River Below the mouth of Meeting Creek, for fifteen miles, the valley of 
~~~~k. Meeting Battle Ri>er continues well defined and about two hundred to two hun

dred and fifty feet deep, similar whitish sandstones being exposed at 
intervals all along the banks. In one place, eleven •miles from Meeting 
Creek, the coal scam is well exposed one hundred and eighty feet 
above the water, showing the following section :-

FEEJT. INCHES. 

Black and brown shale . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 3 
Coal .............................. · . . . . . . . . . . . . . . 0 6 
Shale and clay .. ~ ........ . .... · .... .... · . . . . . . . . . . 0 3 
Coal . . . . . . . . .. . . . . . . . . . . . . . . . . .. . . .. . . . . . . . . . . . . . 4 6 
Shale .............••. .... · · · · · ·. · ... ··...... . . . . . 1 0 
Coal........................ . . . . . . . . . . . . . . .. . . . . 0 9 

Underlain by soft white sandstone and overlain by 
grey clay-shale. 

7 3 
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Four miles furth er on, the following section is exposed :-

FEET. 

Seam of burnt coal . 
White sandstone ... . .. . ........ . · · · · . · · · · · · · · ·· · · · · · · · · 30 
Brownish banded sandy shale . . . . . . . . . . . . . . . . . . . . . . 50 
Covered ... ... ..... . ................. . ....... · ·.... .. . . 30 
Dark sandy shale...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50 
White nodular sandstone, at water's edge ......... · · · · · · .. 

160 

A mile and a h rtlffurther down the valley, in one of the ferruginous 
nodules in th is latter layel', Placenticeras placenta was found, and the 
bottom of the bed, which is t en feet thick, is a broken mass of shells 
-0f an Ostrea, mingled with Cyprina ovata and thick calcareous tubes, 
possibly of Teredo . This is the highest bed that can be definitely 
-determined as belonging to the Fox H ill and P iel're group, and 
as shown in t he last section, it lies one hundred and sixty fee t below Top of Pierre 

. . . . group. 
the coal seam which is seen croppmg out on the sides of the valley 
for twenty-five miles. This is the exact thickness given by Mr. 
McConnell* for the beds between the coal seam and the top of the Fox 
H ill and Piene group on the Red Deer R iver, and there is li ttle doubt 
but that it is a continuation of the latter seam, which he identified with 
the seam cropping out at Blackfoot Crossing on the Bow River. 

Associated with the bed of fossiliferous sands tone, is a thin bed of 
limestone in which excellent examples of" cone-in-cone" structnre are 
seen. Th is is close to the mouth of Pain t Eal'th Creek, and here the 
valley is very wide, steep escarpments of white clayey sandstone being 
seen about two miles to the south of the river. From the mouth of 
Paint Earth Creek to the E lbow, a distance of twenty miles, the sides 
·Of the valley are sloping and grassy, or wooded with balsam poplar, 
and some spruce. A few low expo:;ures of greybh-green and brownish 
sandy shale and nodular sandstones occur at the bends of the str eam, 
though near the Elbow these are underlain by dark-grey clay-shale. 
Twelve miles above the E lbow, at the foot of one of the steeper banks, 
the fo llowing fossils were found in the brownish sandstone, viz.:
Placenticeras placenta, Ostrea subtrigonalis, a very large Ostrea, some- p· 

ierre ossils. 
what like 0. glabra but possibly new, Solecurtus occidentalis, n. sp., and 
Cyprina ovata. Two mi leA above the E lbow a small stream flows in 
from the south-west, and at its mouth a ro unded butte r ises abcut two 
hundred and thirty feet above the level of the flat exposing the 
following section :-

*Geol. Survey Report for 1882-4, p, 9G c. 
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Light grey soft sandstone with included lenticular concre
tions of ironstone, in which are found fragments of 
Placenticeras placenta, and in the same beds Protocardin 

FEET. 

borealis was also found ............................... 130 
Covered .. '. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... · . . . . . . 20 
Dark crumbling clay-shale...... . . . . . . . . . . . . . . . . . . . . . . . . 50 
Covered.................... . . .. .•. . . . . . . . . . . . . . . . 20 

220 

Along the lower part of this stream the banks for five miles are very 
st;ep, two hundred feet high and considerably covered with spruce. 
They are seen to be composed of dark clay-shale, underlain by brownish 
sandstone containing nodular masses of ironstone along with well pre
served specimens of Protocardia subquadrata, Liopistha undata, Panopcea 
subovalis, burrows of a species of Teredo or Turnus, and Baculites com
pressus. Above this the banks become sloping and grassy for several 
miles, and then the white-banded sandstones of the bottom of the Lar
amie appear in a maRs of naked cliffs at the top of a slope towards the 
north. On the banks of a southern branch of this stream, numerous 
exposures of boulder-clay were seen overlying the dark clay-shale. 
The stream is blocked by a grnat number of beaver dams, many of 
them newly built. 

At the Elbow, a small stream joins the river from the south. The 
banks are three hundred feet high, the upper twelve feet being the 
upper light-coloured boulder-clay, underlain by forty feet of grey shale 
and ten feet of yellowish soft sandstone. The rest of the bank, with 
the exception of a bed of dark clay-shale at the bottom, is covered with 
land-slides. 

From the E lbow the river turns and rnns north-eastward for sixty
three miles to the mouth of Grizzly Bear Coutee. In the first two or 
three miles of this distance, low outcrops of dark-grey shale occur, and 
four miles below the Elbow there is an exposme, from the edge of the 
river up, of thirty feet of light-grny sandstone, representing the top 
beds of the Belly River series, overlain by the dark-grey Pierre shales. 
This bed of light-grey sandstone, often including bands of sandy i1·on
stone, is seen to rise gradual ly in the sides of the valley as the river 
is descended. The sides of the valley are abrupt and steep up to the 
top of the sandstone, but above it they slope up gradually to the level 
of the prairie, which is two hundred and fifty to three hundred feet 
above the river. These banks are very similar to those of the Red 
Deer River near Hunter's Hill, where the Pierre shales are seen to 
occupy the surface of the country, which gradually slopes down to 
the brim of the Red Deer valley, and the valley is then cut down 
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several hundred feet through the white sands and clays of the Belly 
River series. 

For fifteen miles above the mouth of Iron Creek the valley is ·wide 
and open, with sloping grassy sides, in which, however, a few low 
e'Xposures of white and yellow sandstone crop out close to the edge of 
the water, while back from the river the flats are occupied by 
hillocks of loose yellow sand, thirty to fifty feet high. At the Sandy hillocks . 
mouth of Iron Creek the flat is underlain by a bed, six feet or 
more in thickness, of coarse gravel. The Iron Creek valley for 
six miles upward from Battle River is very wide, and full ofrron Creek. 
sandy hills, while for eleven miles further it .is well defined and a hun-
dred feet deep. In the sides in this distance no exposui·es of the 
underlying rocks occur, but in most places yellow unstratified sand ap-
pears to cover them from top to bottom, except for the last two or 
three miles, where as much as twenty-five feet of sandy clay contain-
ing pebbles of quartzite and gneiss, are seen at the edge of the creek, 
representing in all probability the lower boulder-clay. 

Near the crossing of the old trail from Victoria to the plains to the 
south, twenty feet of light-grey and yellowish, somewhat clayey, soft 
sandstone and grey sandy clay-shale including beds of brown iron
stone, are seen in the side of the valley, at an elevation of 2,090 feet 
above the sea. For six miles further up the creek, horizontal, soft, 
whitish or light-grey sandstone with yellow iron-stained beds and Lighl;-grey 

. sandstone. 
bands of laminated fe rrugmous sandstone and numerous nodules of 
yellow ironstone, crop out to a height of ninety feet above the bottom 
of the valley. In one place a large number of fragments of fresh-water 
fossils, such as Unio, Sphcerium and a gasteropod like Campeloma pro-
ducta were collected from the ironstone nodules. These sandstones and 
clays represent the upper part of the Belly River series, and lie on the 
western side of the wide anticlinal which brings this formation to the 
surface. Along the creek up to its source in Wavy Lake, at an 
elevation of 2,260 feet, a distance of twenty miles, the country is undu-
lating and the soil is sandy, but no trace of the underlying rocks is 
to be seen, though on the ridge west of Wavy Lake a dark clay washes 

. from the side of the hill, very like the clay derived from the degrada
tion of the Pierre shales. 
It was close · to this creek that the mass of meteoric iron now Meteoric iron. 

in the museum of Victoria College, Cobourg, was found by the late 
Rev. George McDougall.* 

The Battle River valley for five miles below Iron Creek 
is very wide a often dotted witl1 sandy knolls, one of which 
was found to be one hundred and fifty feet high, and composed of 

• See note by Dr. A. P. Coleman in Trans. Royal Soo. Can., 1886, Seo. III., p. 97. 
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loose yellow sand scattered over with pebbles of quarzite and gnefas, 
among which a few rose-bushes and trai ling junipers manage to live. 
Thence to the mouth of Grattan Creek, a distance of nine miles, low out
crops of horizontally bedded light-grey and yellowish, rather soft 
sandstone interbedded with hard ferruginous sandstone, appear at 
intervals, close to the edge of the water. But much better sections 

_,, t c k of these sandstones of the Belly River series are to be seen in Grattan 
•u rat an ree . , 

Conlee. In this valley, three miles above the mouth of the creek, the 
following section was obtained on the south bank:-

FEET. 

Loose sand containing towards the top a large number of 
boulders of gneiss and a few of quartzite ........... · · · 25 

Soft yellov> sandstone, with a layer of yellow ·ironstone 
and some harder sandstone containing fragments of 
silicifie1 wood ......... .. ....... :.................... 10 

Yellowish soft sandstone, with a three-inch bed of broken 
lignite associated with a layer of soft plastic clay. Scat
tered through the sandstone are many brown, dark-
weathering nodules of ironstone ........... .'.. . . . . . . . . 40 

Rather clayey, yellowish-white, soft sandstone...... . . . . . 20 
Covered (down to the water)....... . ....... . . . . . . . . . . . . . . 75 

170 

Up the same valley foe a di$tance of eighteen miles bad-laud banks 
of soft whitish and yellowioh clayey sandstone, to a height in many 
places of a hundl'ed feet, form its sides till the level of the 
prairie is reached, at au altitude of 3,210 feet above the sea. No 
fossil remains have been found in these beds, except a few broken 
fragments of bone and silicified wood, but there can be no doubt that 
t heir position is near the top of the broad anticlinul which runs noeth
ward past the Neutral Hills and below the Pierre shales . They present 
the charactel's of both the white and yellow subdivis ions of the Belly 
River series, though the white sandstone.3 here underl ie the yellow, 
and, further east, either change their character and become less 
clayey, or disappear unde1· the overlying yellow beds, though these 
latter do not immediately undeelie the Pierre on the western side of 
the anticlinal. . 

On Battle River, betweou the mouths of Grattan and Buffalo creeks, 
the valley is narrower t han usual and much more thickly wooded, 
Qnly two ot· three exposures of hard yellow sandstone being seen on 
its sides. A mile above Buffalo Creek, however, the following section 
was seen: -
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FEJ;'T. 

Shaly sandstone .. ... . . ...... ...... ·. · · · · · · · . · · . ·. · . . . . . 3 
Light-coloured brownish yellow sandstone with nodular 

layers of calcareous clay ironstone containing traces of 
fossil leaves ............... · ·. · · · · · · · · . , · · · · · · · · . . . . . . 7 

Ferruginous sandstone breaking, when struck, into small, 
irregular fragments.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 

Soft grey shaly sandstone ... .. ... · . .. ... · ... . . ·. . . . . . . . 7 

20 
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Turning up Buffalo Coulee, the banks for the first eighteen miles are Buffalo CouJee, 
composed of greyish-yellow soft sandstone with bands of yellow fer-
ruginous sandstone. Further up, where the creek expands into 
a small Jake, a seam of lignite 1en inches thick crops out under-
lain by six inches of brown lignitic shale between beds of soft, thick-
bedded, whitish-yellow sandstone. This seam represen ts all the coal 
at present known to .occur in the Belly River series in this vicinity. 
Further up the coulee some small exposures of soft and hard yellow 
sandstone are seen near the crrn>sing of the telegraph trai l, very similar 
in character. to those already described. 

From the mouth of Buffalo Creek for twelve m iles north-eastward to 
the mouth of Grizzly Beal' Creek, the Battle River valley is more open 
than in the previous stretch. The sides are from two to three hundred 
feet high, but are generally g rassy, and \ery few small croppings of yel-
lowish sandstone reveal the character of the unde1·lying rocks. In Grizzly Grizzly Bear· 
Bear Coulee from its mouth upwards, rocks distinctly characteristic ofcoulee. 
the Pierre are met with, dark-grey crumbling clay shales holding nu~ 
merous crystals of selen ite and rounded nodules of ironstone, while 
three miles above the mouth of the coulee, in a small branch coulee and 
at a height of two hundred and twenty feet above Battle River, a frag-
ment of a Baculites was collected from theRe dark shale<:» 

For fourteen mi les below the mouth of Grizzly Bear Conlee, as far as 
the last easterly bend of the river within the district, yellow, often 
lamellar sandstone with intercalated bands of ferruginous sandstone, 
may be seen ci·opping out in low exposures close to the water's edge. 
~t the above mention.ed bend, hard brown sandstone appears Hard brown• 
Just below high-water mark, and blocks of similar sandstone are sandstone. 
scattered along the edge of the stream. This sandstone, though over-
lain by a considerable thickness of Pierre shale, is essentially similar to 
the sandston.e of the Fox Hill group, and contains the following 
species of fossi ls :-Cyprina subtrapeziformis, n. sp., Modiola, sp., Pteria 
linguijormis, va1·. subgibbosa, Tancredia Americana, fragment of an 
Anisornyon centrale ?, Astarte, sp., Ostrea glabra ?, Lunatia concinna, and 
burrows of Teredo or Turnus. Four miles east of the bend, sixteen feet 
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of light-yellowish sandstone is exposed above the water, overlain by 
dark-grey clay shale containing fragments of shells of Gervillia, while 
seven miles further east there is, close to the watot", a low exposul'e of 
sandstone eimilar to the l a~t, over which are fifteen feet of dark clay
shale holding shells of Baculites, and above for eighty feet up the bank, 
slides of similar shales are soon . · Five miles further, or two miles 
above the mouth of Hibstone Creek, these dark Pierre shales come 
down to the water's edge, and from there to the crossing they form 
the sides of the valley from top to bottom. 

RibstoneCreek. We shall now turn to exam ine R ibstone Creek, which flows into 
Battle River from the south, three and a-half miles west of the crossing 
of the Fort P itt trail. The valley for the first three miles is wooded, 
and the rocks are everywhere covered with earth-slides. Then in 

· the bottom of the valley which is one hundred and sixty feet deep, 
t here are exposed sixty feet of horizontal, yellowish; rather hard, 
false-bedded sandstone containing ironstone in . beds and irregular 
nodules. This layer of coarse grained yellow sandston·e continues up 

!~'d~fu~~~w the creek for three miles till i t disappears under the bed of the stream, 
which rises sixty-five feet in the same distan ce ; but northward it 
probably changes into a sandy shale, as there is no trace of such a 
bed of compact sandstone to be seen in the valley of Battle River. 
Half a mile above where the sandstone is last seen in t he bottom of the 
valley, there is a cut bank, thi1·ty feet high, showing at the top yellow
ish-grey sandy shale, which is underlain by dark-grey clay-shale 
holding i1 ·on~tone nodules in which Inoceramus Sagensis was found. 
From this point, for fift.y-five miles up the creek, or th irty-fou l' miles in 
a straight line S. 47° W., the valley is at times very wide, with marshy 
flats, and at times the sides a l'e much more abrupt, but nowhere are the 
underlying rocks to be seen, the country being covered with a thick 

Sandy knolls deposit of loose yellow sand, which i~ either piled up in it-regula1· shift
and ridges. ing knolls, or in long- ridges ly ing more or less north and 

south. It is possible, howeve1:, that these ridges or higher points of 
the country, have a core of the undel'iy ing rocks which, in all proba· 
bility, is composed of easily disintegrated, yellow sandstone, from 
which the surrounding sand has been in whole or in part derived, 
but whether in that case the sandstone would lie at the bottom of the 
Pierre, or belong to the yellow part of the Belly Rivet· series, it is im
possible to say. At the point which we have reached, there is a hill on 
the east side of the valley which shows a section of fifty feet of light
grey, soft, clayey Bandstone, with many yellow bands, and with seams 

Sandstones of 
Belly River 
series. 

of nodular black-woathoring ironstone beionging, undoubtedly, to the 
Belly River series. Twenty-four miles east of this, on the trail 
from Fort Pitt to Sounding Lake, there are some low exposures of 
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similar sandstone and ironstone belonging to the same horizon. Follow
ing the creek for four miles further, we come to another exposure of 
twelve feet of similar lig ht-g rey soft sandstone including beds of brown 
nodular ironstone, overlain by light-grey plastic clay-shale. South of 
the hill in which th is section occurs, the creek flows northward for 
several miles between sandy banks which ri se gradually fol" some dis
tance on either side into considerable ranges of hills. To the south of 
the most westerly of these ranges, the creek has worn out a wide 
valley, leaving the southern faces of tbe hills often scarped and bare, 
but ;;,unfortunately too much obscured by land-slides to allow of the 
sati;;factory tracing out of the different beds without very great diffi
culty and expenditure of time. These hills a re very h ummorky, and 
are in many places covered with pebbles and large boulders of quart
zite an<l gneiss. As the rocks; where seen, were dipping in different 
d irections and at various angles, there can be little doubt that these 
rough hills have been formed by masses breaking from the face of the 
higher table land- which now remains as a slig htly elevated central 
axis- and sliding over some of their constituent beds of soft unctuous 
clay down to the lower-ly ing country, where they rest as irregular 
knolls and hummocks ihat soon become rounded off by atmospheric 
erosion. The rocks al'e, like those last seen, light-grey clayey sandstones 
holding in one place a thin seam of lign ite, and containing through
out nodules of black-weathering ironstone, in which are often included 
traces of woody fibre and pieces of beautifully silicified wood. In one 
place a layer of small pebbles was also seen, accompanied by a 
boulder of gneiss fifteen inches across and five inches thick. This sand
stone is overlain throughout by a layer of dark-grey Pierre shale con
taining numerous crystals of selenite. The covering of shale prevents 
th~ hills from being worn down by atmospheric erosion as fast as 
the more sandy parts of the su1Tounding country. 

The valley, howevel", is wide. with clay-flats str etching along either 
side of the creek, as far as the point where it cuts through the ridge 
which runs northward from the "Nose." Here there is an exposure of 
eight feet of light-brown soft sandstone, underlain by twenty-five feet 
of dark-grey clay-shale including nodules of brown ironstone, holding 
Placenticeras placenta, Baculites compressus and Liopist ha undata. This is 
the same section mentioned on p. 82 E, in the description of the Neutral 
Hills, as being at least six hundred feet below the top of the Pierre, and 
as about three-quarters of a mile further east these shales are seen to 
rest on whitish clayey sandstones, we have here, doubtless, the bottom JP1:1nction odf 

1erre an 
of the Pierre and the top of the Belly River series. Belly River 

• . . beds. 
The last tnbutary of Battle River included m the area of the accom-

. • • Blackfoot 
panymg map, 1s Blackfoot Creek, which rises to the north-east of the Creek. 
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Blackfoot Hills, and, after a course of thirty-five miles, flows into
Battle River just below the crossing of the Fort Pitt trail. In this 
valley, which is very deep towards its mouth but gradually flattens out 
towards the north up to the marshy lakes of which it is the outlet, only 
a very few exposures of the underlying rocks are Reen, and these are 
dark-grey clay-shales with ironstones nodules, quite typical of the 
Pierre. The shales al'e overlain by a sandy clay or sand, and the 
hills a l'e covered with gneissoid boulders. 

COUNTRY LYING BETWEEN THE NORTH SASKATCHEWAN AND BATTLE 

RIVERS. 

In this district, the exposures of the underlying rocks are very few ; 
even where they do occur, they are slight and indefinite in character, 
and to all appearance, the bedding is~perfectly horizontal. Fossils, too, 
even in beds such as the typical shalcs of the Pierre in which, a 
little further south, they are found in such profusion, are here almost 
entirely wanting, so that we can only assume that we are in 
the main correct in our determination of the position of the beds, and 
that the boundary lines of the formations, as laid down on the map, 
are approximately accurate. 

Towards the west, croppings of light-grey clays and sandstones 
with included nodules of ironstone of the Edmonton subdivision of 
the Laramie are found on White Mud and Black Mud creeks, and a 
coal seam also appears a mile and a-half below the trail cross
ing of Black Mud Creek. From here eastward, no rocks were 
seen in place till Beaver Creek was reached, the intervening coun
try being occupied by the "Beavei· Hills," with their low marshy 
ti-acts and lakes. These hills have already been described on p. 43 E 

of this report ; we shall only add that they are composed 
entirely of superficial" deposits of sand and sandy clay mixed with 
gravel, though it is probable that these deposits al'e laid down on a 
slightly elevated ridge of Laramie sandstone. Wherever sections 
of the drift were seen, as on Hastings' and Katchemut's ereeks, it 
consisted of horizontally-bedded, hard grey sandy clay, containing 
numerous quartzite pebbles, though on their surface the knolls and 
ridges are covered with a slightly sandy clay derived, no doubt, from 
the wearing down, and perhaps redistribution, of the underlying drift 
On the east side of the hills, however, there are some patches 
of white clay covered in places with a saline efflorescence, indicating 
the presence in the immediate vicinity of the white clays of the 
Edmonton series. On the east side of township 48, range 18, indica
t ions of coal, doubtless of Laramie age, are seen just south of the 
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telegraph trail, and on Beaver Creek, eight miles above where it flows 
into Beaver Lake, in section 5, township 50, range 18, there is an 
exposure, of the same age, of eight feet of whitish clayey sandstone, 
interstratified with beds of light-grey clay-shale and a bed of yellow 
sandy ironstone, Six miles fuethe1· down the same creek, another low 
exposure of similar rock occurs. 

Beave1· Lake has low-lying shores, which show no signs of beddedBeaverLake. 
rock; the beach consists of coarse grey sand, behind which is a pile 
-0f large boulders of gneiss and quartzite. which are constantly shoved 
back by the expansion of the ice in the winter and by its force when the 
water dashes it against them in the spring. On Beaver Creek, where 
it flows out of the north end of Beaver Lake, the banks are low and 
generally grassy _for nine miles, then at a sharp bend in the stream, 
soft light-grey shale appears close to the water, and from this point 
to the crossing of the Victoria trail, hoeizontally-bedded, light-grey 
dayey sandstone and clay-shale with irregular nodules of calcareous 
ironstone and some bands of yellow ferruginous sandstone, c1·op out 
in low exposures along the channel of the creek. Near the tt·ail cross-
ing, there is a bed of bluish-grey friable clay-shale holding large lenti-
cular masses of forruginous sandstone and fragments of coal, the latter, 
not in any conneeted bed, but consisting of the carbonised trunks of 
small trees lying separately. This dark clay-shale soon changes, how-
ever, to a rather ligbt-grey,sandy clay-shale including a nine-inch seam Light grey 

F . . h clayey sand-of coaly shale. or the rest of the drntance to its mout , the creek flows stone. 
through swamp and thick scrubby forest, its banks being low, showing, 
for half a mile, light-grey sandstone and shale, and below that, light
coloured boulder-clay, 01· fine-grained bedded Elilt. 

The whitish sandstones and clays seen along this creek belong, Laramie 
undoubtedly, to the Edmonton subdivision of the Laramie, and though sandstone. 
the shales at the crossing look much more like Pierre than Laramie, 
still the stratigraphy appears to connect them rather with the latter, 
and in the absence of all traces of fossils, it is not deemed advisable 
-0n such slight evidence to . record the Pierre as occurring here. 

About eighteen miles east of Beaver Lake is Vermilion River, Vermilion· 
which rises near the old location of the Canadian Pacific railroad at an River. 
elevation of about 2240 feet. Flowing at first northward in a slight 
depressio 1 in the plain, it soon developes a definite channel, the sides of 
which show light-coloured, bedded sandy clay containing a few peb-
bles. In the north-western corner of towno;hi p 49, range 15, the 
underlying rock first appears in a low exposurn of dark-grey clay-
shale CO{ltaining minute crystals of selenite, while a short distance 
further aown the creek, light-grey, similar clay-shales are seen, 
including large irregular brown-weathering nodules of calcareous 

7 



Pierre shales. 

Belly River 
seriee. 

"Chain of 
Lakes." 

NORTH-WEST TERRITORY. 

ironstone, sometimes vesicular and holding numerous impressions of 
plant fragments. For about eight miles down the river, this clay
shale with ironstone, which, no doubt, rep1•escnts the lower part of 
the Pierre shales, crops out in the banks at short interv::i-ls, and then, 
for six mile~, the banks are grassy or show .only small sections Of 
superficial sand 01· clay. 

About the centre of township 52, range 14, clay-shale again crops 
out, associated with beds of ash-grey lam ell a1· sarnhitonc, and including 
nodules of calcareous ironstone, contaiuing · impressions of leaves, 
among which were Podocarp1tes, TyrreUii and Trapa borealis. Th e lat
ter species has, up to the present, been fouml chiefly in beds of the 
Edmonton series, but Sir J. ·w. Dawson states, with regard to it., that iii 
''is associated, at several localities, with P1:stia and L emna, and in this 
respect, the beds holding it conform in their flora to the Belly River 
series on the South Saskatchewan." In the present instance, considering 
what we know of the surrounding strata, it is highly probable that the 
beds here exposed belong to t he Belly River series, and lie on the 
northern extension of the low anticlinal which has been traced from 
the South Saskatchewan northward across Battle River. 

Following the river still further to the north, we pass through a 
wide, sloping , g rassy valley, the surface being composed of fine-grained 
bedded clay, underlain by a sandy boulder-clay, ti ll the river turns 
sharply eastward, and enters the "Chain of Lakes," a series of 
marshy lakelets which occupy the bottom of the valley for eighteen 
m iles, and are imperfectly separated from each other by stagnant, 
sedgy creeks ; the surrounding hills are covered with grass or small 
timber. 

Two miles below the most easterly of the lakes, there is a low 
exposure of Piene-like shales, including nodules of ironstone, and 
seven miles further clown the stream and a mile and a half south of 
the fourteenth Base Line, rather hard yellow sandstone is seen in the 
hill-side, one hundred and twenty feet above the river, while in the bot
tom of the valley t he following small section is exl}Osed :-

FEJEJ'f. INCHES. 

Light-grey sandy shale .... .- . . . . . . . . . . . . . . . . . . . . . . 12 0 
Light-grey soft sandstone... . . . . . . .. . . . . . . . . . . . . . . . 2 6 
Dark-grey sandy shale containing traces of fossil 

plants................... ........ . . . . . . . . . . . . . 5 0 

19 6 

Five miles further down the river, in which distance, only low 
croppings of shale or sandstone are seen, the following section is 
exposed with a light, but decided, dip up-stream:-
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PEiiJT. INCHES. 

Light-grey soft clay-shale. . ............... .. .... ... 2 0 
Grey clay-shale, friable and rather carbonaceous at 

the top, interbedded with thin layers of olive sand-
stone... . . .. . . . . .. . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . 5 8 

Dark-grey slaty carbonaceous shale with obscure 
impressions of plants, and showing in many places 
incipient concretions or concretionary rings........ 3 0 

Olive-green soft sandstone containing a few nodules 
of ironstone and obscure carbon ised impressions of 
plants . ... .. . . . . .. . . . . . . . . .. . . . . . . . . . . . . . . . . . . .. 4 0 

14 8 

!)9 E 

Below thii:; exposure, no rock is seen in place along the river 
till near the mouth of Birch CL'eek ; the bottom of the -valley is 
of hard clay, and its sides show white and light-grey clay and dark 
brown-weathering ironstone, which have every appearance of having 
been derived from the white beds of the Sub-Piel're. 

Two mi'les above the mouth of Birch Creek, however, thin bands Birch Lake_ 

of bard and soft yellow sandstone project from near the bottom 
of the b_ank. On Birch Ct·eek itself, nothing is seen but dark-
grey sandy boulder-clay. Around Birch Lake, the banks are gen· 
erally sloping and g1·assy or lightly covered with brush, but at the 
northern extremity of its eastern arm, ther e is an abmpt escarpment, 
showing fifty feet of horizontal yellow soft sandstone interbedded 
with thin bands of similar but harder rock, and in a small island, half 
a mile from shore, sixty feet of similar rock al'e exposed. This is, 
without doubt, the same band of yellow sandstone which is ex-
posed at intervals on Battle River above the mouth of Grizzly Bear Yellow 

. sandstone. 
Conlee, and on Ribstone Creek a shvrt distance above its mouth, rt.< , J 
and which was there seen to underlie a considerable th ickness of true 
Pierre shales. On Ve1·milion River, also, three miles below the 
mouth of Birch Creek, there is an exposure of forty feet of simi:lar 
soft yellow sandstone, with large nodules or concretions of fcr-
ruginous sandstone throughout, but still doubtless belonging to the 
same band as that seen on Birch Lake. As these two places differ in 
altitude three hundred feet and are fifteen miles apart, the dip of the 
rocks is shown to be twenty feet in the mile toward the east. Follow- Easterly dip. 

ing northwal'd for a mile the small brook at the month of which of rocks. 

this exposure occurs, we gl'adually rise thl'ough beds of apparently 
horizontal sandstone, till they are seen to be overlain by beds of dark-
grey clay-shale, beyond which the sides of the little valley become 
sloping and grassy. In the valley of Vel'million river, below the mouth 
of this small tributary, similar sandstones crop out for a distance of 

, .. 



Lower portion 
of Vermilion 
River. 

Fossils. 

Rocks at 
Rocky Moun
tain House. 

100 E NORTH-WEST TERRITORY. 

two miles and a quarter before they at'e carried beneath the level of 
the watel' by the low easterly dip, and the bank is then composed en
tirely of yellowish-grey friable clay-shale. For five miles further 
down the valley, small croppings of similar shale appear in low escarp
ments, and at the end of that distance, there is a slight exp0sure 
showing at the top, soft, yellow, thin-bedded sandstone underlain by 
dark-grey, sandy shale, with beds of nodular ferruginous sandstone. 
For the next fifteen miles, the valley is from one hundred to oue hundred 
and fifty feet deep, with sloping banks wooded on the south side, but 
open and grassy on the north side. No rock was seen in place, though 
fragments of yellow lamellar sandstone, doubtless derived from rocks 
immediately underlying, were scattered about the face of the bank. 
At the end of the fifteen miles, a ledge of similar sandstone was seen 
cropping out in a small lateral coulee at the top of the bank. From this 
point down to the confluence of the Vermilion and North Saskatchewan 
rivers, the valley maintains very much the same character as before, the 
sides being sloping, and either grassy or wooded and often scattered 
over with a few large gneiesoid boulders. In many places there are 
indications of underlying clay-shale, and thin beds of sandstone are 
sometimes seen, either projecting as ledges from the side of the hill, 
or in detached blocks on its face. No fossils were found till the 
mouth of the stream was reached, where a hundred feet of' dat'k-grey 
clay-shale is exposed, holding Cl'ystals of selenite and numerous iron
stone nodules from which the following fossils were collected :
Baculites ovatus, B. compressus, Inoceramus Sagensis, I. Vanuxemi, and 
an undescribed Periploma . 

NORTH SASKATCHEWAN RIVER. 

The North Saskatchewan is a glacier-fed river, rising in the axial 
range of the Rocky Mountains, and flowing eastward across the 
northern edge of the Great Plains, after joining the South t;al:!katch
ewan, it debouches as the Saskatchewan into the north-western 
angle of Lake Winnipeg, from which it flows as the Nelson River, 
north-eastward into Hudson's Bay. The most part of its upper course is 
as yet unexamined geologically, but in the vicinity of Rocky Mountain 
House where our examination of it began, the rocks belong to the 
Paskapoo subdivision of the Laramie, and are composed of horizontal, 
slightly yellowish-grey, thick-bedded, massive, and genel'ally hard sand.
stones, though with occasional softer bands. At the mouth of the 
Clearwater the following section is well exposed :-

' 
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FEJET. INCHES. 

Yellowish-grey, rather hard thick-bedded sandstone. 20 0 
Bluish-grey sandy shale, often with a semi-conchoi-

dal fracture, and holding traces of fossil plants... 20 0 
Coal ............................................. 0 8 
Light grey compact sandstone . . . . . . . . . . . . . . . . . . . . . 2 8 
Coal ...•....... ... ..... ........... ............ · . . 0 3 
Carbonaceous shales . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 2 
Coal ....•.......................... , . . . . . . . . . . . . . 0 8~ 
Carbonaceous and sandy shale ....... . ........ . ... · 2 o· 
Bluish-grey slightly sandy shale holding traces of 

fossil plants . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 0 

48 5~ 

The coal collected from the above section was examined by Mr. Hoff
mann, and pronounced by him to be a lignitic coal, which, when freshly 
mined, would doubtless bear transportation, and is a tolerably firm fuel. 

For fourte n miles up from its mouth or below the confluence ofCtearwater 
Askowi Creek the Clearwater River was not examined, the trail which River. 
was surveyed by Mr. Hamilton, my assistant, in 1885, keeping on the 
higher ground to the east, but Dr. Hector ascended the stream on the 
ice in the winter of 18j8, and writes of it a;; follows: "The banks of 
the river were high and steep, and present sections of the argillaceous 
sandg'(;one, sometimes forming · ve1·y picturesque and ruinous cliffs 
which peep out from among the dark green pines."* 

Above Askowi Creek, the channel of the rivet· is wide and very 
much obstructed by gravel bar:s. On one side of the s tream, as far as 
the eastem base of the foot-hills, there i:s constantly a wide flat under
lain by a thick deposit of quartzite shingl e, while opposite it at the 
outer bends of the stream, the low hill-side is scarped, showing sections 
of horizontally bedded, light bluish-grey, rather hard coarse-grained 
sandstone. In the val ley of Prairie Creek, a small tributa1y of the Prairie Creek. 
Clearwater from ihe west, similar sandstone is exposed iti many 
places east of the Htoney Indian pack trail. 

On the west side of the North Saskat<:hewan, to which we now re
turn, and two miles below the mouth of the Clearwater, a seam of coal 
crops out close to the water's edge; the bank here is low, and covered 
with a deposit of quartzite shingle. Only the following section was · 
here exposed : 

Light-grey clay-shale containing obscure fragmenis 
of plants and numerous erect silicified stumps of 
trees, some of which, however, are turned into coal 

FEJJ!.'1', INCHES. 

for a couple of inches around the outside . . . . . . . . 3 O 
Coal........................ .. .. ..... .. ... ..... .. 0 5 
Grey clay-shale . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . O 8 
Coal (at the water's edge) reported as about....... . . 2 0 

6 1 

• Journals, Detailed Reports and Observations relative to the Exploration by Captain 
Palliser. London, Government, 1863, p. 75. 

, 
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This is undoubtedly the same seam as that seen in the cliff at 
the mouth of the Clearwater, though here it has become very much 
thicker and more compact. Coal was formel'ly obtained from this 
place by the servants of the Hudson's Bay Company, and used by 
them at the forge at Rocky Mountain House. It is a coal very similar 
to that obtained at Lethbridge, on the Belly River, and will keep for a 
length of time extJosed to the air without crumbling, as large masses 
of it scattered along the banks of the river for many miles below its 
outerop, and in some cases rounded off by the action of the water 
retain a ll their fo•mness. 

The following is Di·. Harrington's . report on specimens brought 
from this scam by Dr. Selwyn, in 1873 :-

"A bright black coal. breaking with angular fractur.e and giving a 
brick-red ash. Two proximate analyses by slow and fast coking 
gave-

Slow coking. 
Water................................ 7·82 
Volatile combustible matter. . . . . . . . . . . . 31·35 
Fixed carbon .. .... ..... ...... ... . ... . . 
Ash ........••••................ ._ ... . . . 

I 

54•97 
5 ·86 

100. 00 

Fast coking. 
7·82 

38·00 
42·25 
5·93 

100·00" 

Specimens from the same seam were collected by the writer in 1886, 
and analyRed by Mr. Hoffmann, with the following result:-

Hygroscopic water. . . . . . . . . . . . . . . . . . . . . . . . . . . 
Volatile combustible matter ...... ............... . .. 
Fixed carbon ..................................... . 

Ash ....... .. ........ ························· · ···· 

The coke is non-coherent. 

F.ist coking. 
7·01 

34·63 
50·34 

8·02 

100·00 

On the west side of the river the banks are high, and consist of 
yellowish-grey, coarse-grained sandstones, generally thick-bedded, but 
occasionally lamellar. Half a mile below the coal seam, thin bands of 
conglomerate with quartzite pebbles and a three-inch bed of lime
stone, are als0 seen, in the latter of which were found numerous 
remains of leaves of Sequoia Langsdorjfii, Heer; Sequoia Couttrim, 

Fossil plants. Heer; Carya antiquorum? N ewbeJTy; Salix Laramiana, Dawson ; Nelum
bium Saskatchewense, Dawson; Sapindus, allied to S. obtusifolius, Lesq.; 
and species of Populus, Quercus, Ficus and C:;.rpolithes (Nyssidium ?) . 

• Gcol. Survey Report for 1873-74, p. 63. 
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Along the river down to within half a mile of the crossing of 
the eleventh base-line, a di:stance of ten and a half miles below 
Rocky Mountain House, the west bank is a low alluvial flat un
derlain by quartzite gl'avel and covered, in most places, with 
spruce of fair size, while on the east side the bank, in a number of 
p laces, is high, showing escarpments of yellowish eoarse-grained sand
stone, apparently horizontal. Here al'e exposed thirty feet of yel
lowish-grey hard sandstone, changing gradually into bluish softer 
sandstone. The l'iver soon turns again to the east side of the valley, 
leaving alluvial flats on its western bank as far as the mouth of Bap
ti::ite River. One and th1·ce-quarter miles below where the eleventh 
base-line crosses, the high-cut banks begin again on the east side, 
showing the following section:-

Grey and oliv1:1 sandy shale holding a band of sand-
stone and nodules of limestone. In one band of 
lamellar sandstones near the top, specimens of 

FEET. INCHES. 

Sphrerium and Hydrobia were found. . . . . . . . . . . . . . 80 0 
Cual associated with fragments of s ilicified wood... 0 2 
Sandy shale. . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 0 
Rather hard sandstone.............. . . . . . . . . . . . . . 30 0 

From this point to near the mouth of the Baptiste R iver, twenty
nve miles below Rocky Mountain House, simila1· sandstones and shales 
continue along the eastern bank, while the west bank is low and 
underlain by quartzite gravel and wooded with sprnce and poplar. 

Baptiste River, at its mouth, has a ehannel sixty feet wide, but B . . 
. . •1it1ste River. 
when seen in September the stream did not average more than twenty-
five to thi1·ty foet, and was full of boulders which projected above the 
water, many being of reddish or dark-brown gneiss from twelve to 
s ixteen inches in diameter. The water is beautifully clear and trans-
parent, though with a slightly brownish tinge. 

Half a mile below the mouth of Bapti:ste River, in a high cliff 
on the west bank, thirty feet of coarse-grained, yellow, thick-bedded 
sandstone is seen underlain by eighty feet of greenish sandy and 
clayey shale with a thin seam of coal near the top, and a short dis
tance further down the river numerous nodules of limestone occur in 
the shales. 

Thi·ec and a half miles below the mouth of Baptit>te Rive1-, simila1· 
sandt>tones and shales are again seen on the east side of the river, the 
lower beds being here one hundred feet thick, and as the fall in the 
river in thiff distance amounts to about twenty feet, the beds would 
appear to be quite horizontal, at least, in the direction in which 
the river is running. A mile further down, the valley widens and the 
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river winds for two miles through the wide flat which stretches 
between the steep banks on either side. This flat is underlain by ten 
feet or more of quartzite gravel covered with a thick bed of fine white 
silt, the river having evidently at one time expanded here even into a 
small lake, which, however, it has now drained by cutting through 
the band of hard sandstone that had dammed it back. Below this 
expansion the valley for two miles is nan ow, with steep sides of 
olive shale and sandston.e one hundred and fifty feet high. After 
this it again spreads out in a circular area about a mile in diameter, 
below which the stream flows between abrupt walls of hard, yellow
ish-brown, thick-bedded sandstone, with distinct false-bedding, under-

H
. h J'ffi r lain by grey and olive, sandy shale to the height of one hundred and 
1g c 1 s 0 . 

hard sandstone. fifty feet. 
From this point to the mouth of the Brazeau River, a distance of 

eleven mile~, the valley is very irregular, though the sides are gener
ally high and composed of yellowi sh-brown sandstone, and of grey and 
olive sandy shale, but the immediate banks 0f the river are often much 
lower, and show sandstones and shales at .the bottom, overlain by 
quartzite pebbles which are Hgain overlain by white silt. 

Brazeau River. Brazeau River is a stream of clear blue water, about as large as the 
Red Deer, flowing with a current of five miles an hoUl' in a thickly 
wooded valley 130 feet deep at its mouth. Its bed is covered with 
rounded pebbles. and along its banks are scattered numerous boulders 
of gneiss with masses of sandstone, quartzite and concretionary lime
stone traversed by many thin veins of calcite. 

It rises in the Rocky Mountains between the sources of the North Sas
katchewan and of the Athabasca, but though its upper course has not 
yet been explored, it is probable, from the beautifu l clearness of the 
water, that .it is not fed by g laciers. 

For eleven miles below the mouth of the Brazeau, the North Saskatch
ewan continues its course to the north, winding from side to side of the 
valley with an irregular current,atone time quiet and beautifully smooth, 
at another, rushing oYer its stony bottom in a series of rough rapids; 
making an a\-ernge current in this distauce of 4·6 miles an hour. The 
valley is 150 feet deep, with scarped banks of horizontal, soft light-grey 
sandstone and olive sandy shale on the outer sides of the bends, and 
bench land ovel'lain by pebbles and silt on the inside of the curves. At 
the encl of this stretch, the river bends sharply to the right and runs 

Wolf Creek. east for eight and a half miles to the mouth of Wolf Creek, which is a; 

stream flowing in from the wooded country to the south, having at its 
mouth a channel seventy-five feet wide and five feet deep, with a stony 
bed. The water is brown but clear, and when I saw !t in September, 
did not occupy more thnn a third of the width of the high-water channel. 
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Just above this eastward bend in the river, a fine exposure of the Section. 

rocks of the Paslrnpoo series is seen in a high cliff on the south-east 
side of the river, showing the following section:-

Covered .. . ... . ........ . .... . ......... . ... . .... . 
Yellow and olive sandy shale . ... .. ............. . . 
Irregular bed of hard, bluisl:i limestone, breaking 

readily witt. uneven surface. In it were found 
obscure impressions of leaves and shells ..... . .• . 

Yellowish- grey sandstone . . . . ............ . ...... . 
Bluish-grey, slightly sandy clay-shale . . ....... . .. . 
Yellowish-grey, rather harder and more coarse-

grained sandstone ....... .. ... . .. . ...... .. ..... . 
Coaly shale ........... .. ... . .. .. . .... .. ......... . 
Similar, but slightly darker sandstone ............ . 
Soft bluish-grey, rather coarse· grained, thick-bedded 

sandstone, with an occasional harder nodular 
layer ......... .. ...... . ....................... . 

FEET INCHES. 

20· 0 
20 0 

12 0 
3 0 
2 6 

16 0 
1 0 

20 0 

100 0 

183 6 

Some beautifully preserved leaves of Viburnum asperum and Gorylus 
McQuarrii were collected from a slab of sandstone fa ll en from the face 
of the bank. 

Between this exposure and the mouth of Wolf Creek, the valley is 
very irregular, occasional high scarped banks of sandstone and shale 
standing close to the water's edge, while at other places, wide wooded 
fiats stretch baek on either side into deep bays. 

At the mouth of Wolf Creek the rivet· turns to the left and flows N. 
35" E. for twenty-nine mi les, the valley on the whole being rather 
narrow and thickly wooded . Just below the mouth of the creek is an 
almost perpendicular bank. 100 feet high, of bluish-grey sandstone 
and clay-shale often very sandy with a band of concrctionary limestone 
fifty feet from the bottom. A few fragments of fossil wood were collected 
from the sandstone, along with broken pieces of shells among which 
only the genera. Viviparus and Sphcerium were recognisable. 

Seven miles further down the river, a sharp bend in the stream Cone-shaped. 

brings us opposite a series of cone-shaped cliffs which were depicted cliffs. 

and described by Dr. Selwyn in 1873.* They consist of one hundred 
and eighty feet of light bluish-grey sandy clay-f'hale, with bands 
and nodules of sandstone, ovedain by twenty feet of rather hard, yel-
low thick-bedded sandstone forming a capping to and protecting the 
top of most of the cones. From these cliffs to a point eighteen miles 
below the mouth of Wolf Creek, the r iver 'vinds among a number of 
low islands, flowing at the rate of three and a half miles an hour. 

• Geo l. Survey Report for 1873-74, p. 41. • 
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The flats so fa1· have been wooded with black and white spl'uce, with 
aspen and balsam poplm· in the more open and dl'ier places, but here 
balsam fir ( Abies balsamea) of, about six inches in diameter begins to 
appear along the edge of the water. 

In this stretch, exposures of similar gl'cenish-grey sanely shale and 
sandstone continue to be seen in the banks, which are, however, more 
and more covered by slides of silt and dark-coloured boulder-clay, the 
boulder-clay often including masses of coal of considerable size. 

Eighteen miles below Wolf Creek, at a slight bend in the l'iver, and 
in a bank largely covered by slides of the upper superficial deposits, a 
seam of coa l is seen. The whole bank shows a section so mewhat as 
follows, the lower pal't. only being accu!'ately measured : -

l'EET. I XCHES. 

vVhitish fine-bedded clay .... . ..... .. : . . . . . . .. .. .. 8 0 
Dark-coloured boulder-clay.... . . . . . . . . . . . . . . . . . . . 30 0 
Covered . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . 12 0 
Bluish-grey, greenish-weathering, soft sandstone.. .. 10 0 
Covered ................... , . . . . . . . . . . . . . . . . . . . . . . 35 0 
Coal . .. ...... . . . .. .... . .......... ... ............ 1 6 
Blapk shale. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 2 
Coal........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 3 
Clay........ . . . ... . . . . . . . . .. . . . . . . . . . . . . . . .. . . . . o 1 
Coal .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 10 
Shale .... . ........ .... .. . ...... ...... . ....... . .. 0 6 
Coal........... . ..... ........... .. .... .... .... .. 2 O 
Coarse friable sandy shale ... .......... ; . . .. . . . . . . . 1 1 
Coal.... . . . . . . . . . . ...... . . . . . . . . . . . . . . . . . . . . . . . . . . 8 6 
Covered to water. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12 0 

123 11 

t he whole lying apparently quite horizontally. 
For three-quarters of a mile below this point, the bank is completely 

covered with slides, and then hoi·izontal, hard, th~ck-bedded yellow 
sandstone is expo3ed for twelve feet above the water, and a mile 
furthel' down the stream, ten feet of hard greyish sand i;tone overlain 
by thirty . feet of bluish and greenish-grey sandy shal e and sandstone, 
apparently horizontal. For several miles beyond this point, the 
banks, on alternate sides of th e river, show grey and olive sandy shale, 
overlain by dark-grey sandy·clay and sand with pebbles, and above 
these arathel' compact bedded sand, with a bed of broken coal sometimes 
appearing at the top of the shale; the beds lie horizontal, or with a 
very slight dip up stl'eam. Just below the mouth of a small brook 
flowing in from the west, eight feet wide and two feet deep, and six 
miles below the coal outcrop described above, a seam of coal eight 
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feet thick, doubtless the same Heam, is exposed a short distance above 
the water, in what is, perhaps, a slide from the bank behind, both 
overlain and underlain by rather hard sandstone. Two miles further 
down the stream, eight f cet of light-gpey thick-bedded sandstone is 
exposed at the water's edge, ovel"!aiu by sixty feet of blueish and yel
lowish sandy clay-shale, with a four-foot band of yellow sandstone at 
the top,-and again, ac1 oss a bend of the river, a similar section is 
exposed one hundred feet high, over the face of whith fragments of 
coal are falling from some beds which are covered towards the top. 
Taking it for granted that the coal seam lies immediately on top ofE t . f 

x ene1on o 
the beds .exposed, we would have the base of the seam eighty-eightcoalseam. 
feet higher above the water than where it is first exposed, and as the 
difference of level is about fifty-four feet and the distance, in a sti-aight 
line, six miles, it would leave a south-westerly dip for the beds of five 
feet eight inches to the mile. 

From this last exposure, the river turns and desc1·ibes about three
quarters of a circle with the sun ; it then flows east for eleven 
miles to Goose Encampment, the scarped banks showing the lower 
bed of hard sandstone gradually rising, with a dip S. '75° W. of sixteen 
feet to the mile, and a little further on, beds of yellowish-grey sand
stone and bluish-grey sandy shale crop out near the water's edge. 

Buck Creek, which empties into the Saskatchewan from the Buck Creek. 
south, eight miles above Goose Encampment, has a channel at its 
mouth eighty feet wide and four feet deep, though, when examined, 
the stream was not more than twenty feet wide and six inches deep, 
the water being of a clear brown colour. Wide grav-el bars stretch 
.along the side of the Saskatchewan, and here, as in many other places, 
"hide the mouth of the tributary stream. 

At Goose Encampment, the river tm·ns again to the north-east, Coal seam at 
. . . Goose Encamp-

flowmg m a very crooked channel for sixteen miles, as far as White ment. 
Earth Creek. At this bend, a seam of coal is exposed at the edge of 
the water, no doubt the same seam which is very well exposed a 
short distance further down the river. In a straight line across Thickness of 

f h 1 h 1 1 . fi beds between ·country rom t e p ace where t e ast coa seam is rst seen, on a tbe two coal 
bearing S. '75° W., the distance is seventeen miles, and taking the dip horizons. 
given above for this bearing, namely, sixteen feet to the mile, and 
allowing a fall of one hundred and fifty feet in the river in the distance, 
we have a thickness of about four hundred feet of ye llow and grey 
-sandstone and grey sandy sbales between these two coal horizons. 
As to the thickness of the beds above t.he upper of these coal horizons, 
no estimate could be made, the dips being slight and variable, and the 
character of the beds being so inconstant, that it appears to be 
impossible to trace them for any considerable distance, even in the 
same escaq1 ment. 
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For several miles below the north-easterly bend of the river, this 
coal seam is seen to crop out, at intervals, along the bank; in one out
crop, that represented opposite page 13 E, the following section was 
measured:-

FEEYI'. INCHES. 
Light-grey, somewhat sandy, clay shale .......... . 6 0 
Brown, somewhat carbonaceous, shale ....... .... . 1 6 
Coal .. .. .. .. . ..........•........................ 10 0 
Dark clay shale ................................. . 1 2 
Coal .......................................... .. 10 6 
Shale ................... ············· · ·· ···· · ··· 0 8 
Coal . ..••.. . . .... . ....... . ..... ... . . ... ... ...... 4 6 
Black carbonaceous sandy shale (to water's edge) .. 4 ti 

38 10 

Specimens from this seam were collected by Dr. Selwyn in 1873, and 
by Dr. Ells in 1875, and analysed by Mr. Hoffmann, with the fol
lowing results:-* 

"Structure, coarse Iamellar ; made up of alternate layers of more or 
less dense, bright and dull coal, and numerous interstratified layers of 
mineral charcoal; the surface of the denser layers parallel to the plane 
of deposition presents a ligneous structure; color black; lustre along 
the surface of bedding dull, that of the cross fracture sub-resinous to 
resinous; fracture uneven, that of the brighter layers, somewhat con
choidal; the brighter portions do not soil the fingers ; powdee almost 
black; it communicates a deep brownish-red colom to a boiling solution 
of caustic potash; by exposure to the air, becomes fissured, preferably 
along the line of bedding, and falls to pieces. 

"Specific gravity 1·4341-Weight of one solid cubic foot 89. 63 
pounds. 

"Analyses by slow and fast coking gave: 

Slow Coking. 
Hygroscopic water...... . . . . . . • o. . . . • 14·78 
Volatile combustible matter....... . . .. 28·46 
F ixed carbon . . . . . . . . . . . . . . .. . . . . . . . . . 50·69 
Ash............... . . . . . . . . . . . . . . . . . . 6·07 

100·00 

Coke, per cent . . . . . . . . . . . . . . . . . . . . . • . • 56 76 
Ratio of volatile combustible matter to 

fixed carbon . . . . . . . . . . . . . . . . . . . . . . . . 1 : 1 ·78 

" Calorific power--determined by experiment: 

Fast Coking. 
14•78 
30·48 
48•67 
6·07 

100·00 

54·74 

1 : 1 •59 

Indicated power of fuel in calories .................... 52·89 
Indicated evaporative power......................... 9·84 pounds 

of water (at 100° C.) per pound of fuel. 

• Geol. Survey Report for 1882-84, p. 13 ". 
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"It yields, both by slow and fast coking, a non-coherent coke; the 
gases evolved during coking burnt with a yellowish, slightly luminous, 
almost smokeless flame. The ash has a pale brownish color,-exposed 
to a bright red heat, it becomes very slightly agglutinated, at a most 
intense red heat, it becomes slightly fritted." 

For four mile! below this last mentioned outcrop, the banks show 
nothing but slight exposures of light-grey sandstone and sandy shale, 
and then the same coal seam rises in a low anticlinal (figured and 
described by Dr. Selwyn in 1873, *) and shows essentially the same 
section as that given above. ' 

It has long been known that this is about the highest point on the Occurrence 

river, where gold can be washed out of the gravel and sand bars in of gold. 

paying quantities, and prospectors on that account have been led to 
examine the banks in this vicinity very closely. In sections 35 and 36, 
township 50, range 4, west of the fifth principal meridian, the eoal 
seam has been burnt out over a considerable area, and the ground is 
now scattered over in many places with large masses of a slag-like rock, 
and where these have not been covered with the alluvial deposits, 
beds of ashes and burnt clay and sandstone skirt the edge of the bank 
of undisturbed coal-bearing strata. A number of specimens of this 
burnt material were collected and have been assayed in the laboratory 
with the following interesting results: 

Two masses of slag-like rock lying at the foot of the slope in which 
the coal seam is exposed, taken from places one mile apart. 

Trace of gold. 

Arenaceous clay-shale underlying co" I seam. 
Trace of gold. 

Ashes from burnt coal seam. 
Trace of gold. 

A trace of gold was also found in the parting of clay-shale in the 
coal seam where it had been unaffected by fire. A sample of the over
lying boulder-clay was also assayed, but no gold could be detected in it. 

On the west side of the river, a mile and a-half below the low anti
clinal outcrop of coal above-mentioned, the seam has been burnt out 
and is seen to be underlain by fifty feet of whitish clay and clayey sand
stone, quite different in appearance from any of the light-grey argil
laceous sandstone which we have yet met with in this river, and 
precisely similar to the whitish clays and sands seen on the Red Deer 
from the mouth of Tail Creek to the mouth of Rosebud Creek, forming 
the upper beds of the Edmonton series. 

The coal seam is here overlain by fifteen feet or more of grey sandy 

• Geol. Survey Report for 1873-74, p. 49. 
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shales with beds of yellow sandstone, in which are found remains. 
of leaves of Populus arctica, Popul'lls Richardsoni ?, Taxodium occiden
tale, Sequoia Langsdorjf1i? and Onoclea sensibilis. 

The beds of white clay and sand now ris_e gradually to the top of 
the banks on either side, bringing with them numerous seams of coal, 
varying from a few inches to several feet in thickness, as well as a few 
bands of nodulae ironstone. A fairly typical section may be seen just 
below the mouth of White Lake Creek, viz :-

FEET. INCHES. 

Superficial deposit of stratified sand .............. . 12 0 
Coal in uneven bed, partly or largely eroded at 

its thickest part ..........••.................... 6 0 
Almost black, somewhat shaly, unctuous clay ..... 0 3 
White '' 0 2~ 
Brown, rather sandy, clay ......................... . 0 2~ 
J,ight-grey, rather sandy, clay-shale ..... ... ... ..... . 4 0 
Soft, coarse-grained, light-grey sandstone with some 

bands of nodular ironstone ..................... . 7 0 
Light grey, sandy shale ........ .......... .... ... . . 4 (} 

Impure coal ..... . . . . ......... ........ . . .•..••. .. . 0 8 
Light-grey sandy clay-shale, and soft clayey sand-

stone .. ...... ..•• ......... .... .. ......•.... .... 16 (} 

Soft dark-coloured clay-shale ..................... . 0 8-
Black fine·grained sandy shale containing a con-

siderable quantity, of coal .... ,, .............. .. 0 6 
Coal . .... ...............•.........•............. 0 6 
Similar black sandy shale ..... .. .. .. ... ... ... ... . 1 4 
Light-grey sandstone and shale ........ " .. . ....... . 18 0 

71 4 

Whitefish Lake Whitefish Lake Creek is a swift sti·eam of clear brownish water, 
Creek. flowing southward out of Whitefish Lako which lies about ten miles 

north of the river. The channel is twenty feet wide and ten feet deep, 
with a bottom of gravel or sand . In September, the stream was fifteen 
feet wide and one foot deep. One mile and a half below the mouth 
of Whitefii-<h Lake Creek, another stream five feet wide and eighteen 
inches deep, flows in from the north out of a wide, sloping va~

ley, draining a lake which lies a short distance to the north. 
It was on the beautiful flat at the mouth of this creek that the 
Hudson's Bay Company had one of their old trading posts, which 
they called White Mud Fort, the ruins of the chimneys of which can 
still be seen standing like conical mounds in the midst of the long grass. 
From the mouth of this creek, known as White Mud Creek, the rive1· 
turns abruptly and runs to the south for four miles, the banks being 
high on the east side, but on the west side there is a wide 





GEOLOGICAL SURVEY OF CANA DA . A NNtiA L REPORT . 1 8~6 . P A RT E. 

J. B. TYRRELL, PHOTO., SEPT., 1886. IVES4 PROCESS ; G. E. DE.SBARATS J: SON, MONTREAL. 

BANK OF NORTH SASKATCHEWAN RIVER, 40 MILES ABOVE EDMONTON, ALBERTA ; 

SHO\VING BEDS OF THE EDMONTON S U BDIVISION OF THE LARAMIE. 



TYARE. L.J NORTH SASKATCHEWAN RIVER. 111 E 

thickly-wooded flat for two miles, and then on that side, also, the 
bank is abrupt and high. Here the river valley becomes deep and 
narrow, and is bounded on both sides by bankti of whitish sandstone Deep narrow 

and clay of the Rdmonton serief', coal seams showing themselves here valley. 

and thel'e in dark lines in the light-coloured clays and muds. After 
flowing four miles in a southerly direction, the river tlll'ns sharply, 
and runs in a general easterly direction for twenty-six miles, the valley 
retaining its gorge-like character, with banks 150 to 200 feet high, and 
with narrow flats dense ly wooded with large sprnce. The banks 
however, are very much obscured by slides, so that go::;d sections 
are rare, and it is very difficult to follow any beds or seams for 
any considerable distance. The plate on the opposite page gives a 
very fair idea of the general style of the scarped side of the valley, 
the opposite side, though steep, being generally covered with timber 
and underbrush. The following section may be taken as a fairly 
typical one, and reminds one very mui)h of some of the sections on the 
Red Deer Rivel':-

FEEJ"J'. IKCHES. 
Boulder-clay, at the top .......... . .... .. ..... ... . 
Light-grey sandy clay-shale and clayey sandstone.. 30 0 
Grey sandy shale. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 0 
White plastk clay ...... . ............ . . . ........ ·.. O 8 
Dark clay-shale... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 4 
Coal. ...... ..... ..... .. . .. . .......... . ... . ...... . 2 0 
Plastic clay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 7 ~ 
Coal............. ...... .................. . ..... .. 2 2 
Dark coarse clay-shale . .......................... - 5 6 
Coal...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 1 
Dark coaly shale...... . . . . . . . . . . . . . . . . .. . . . . . . . . . . 1 2 
Soft, black, plastic clay...... . .. .. . . . . . . . . . . . . . . . . 2 0 
Dark, friable, irregularly-fractured clay-shale, burn-

ing to a fine red terra-cotta-like mass . . . . . . . . . . . 3 2 
White and dark plastic clay.... . . . . . . . . . . . . . . . . . . 0 5 
Stony coal .... . . . .......... ·. . . . . . . . . . . . . . . . . . . . . . . 0 4 
Rather dark grey fine clay-shale. . . . . . . . . . . . . . . . . . 1 0 
Stony co11l. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 9 
White plastic clay...... . . . . . . . . . . . . . . . . . . . . . . . .. 0 9 
Coal................. ........... . .......... .. .... 2 ~o 

Light grey, sandy clay-shale, and clayey sandstone, 
with thin seam of impure coal, 6 feet from the 
bottom . ............... . . . . . . . . .. . . . . . . . . . . . ••• 35 0 

94 9! 

Section fairly
typical of 
Edmonton 
series. 

The clay and sandstone banks when not othel'wise wooded, are some
t imes dotted with . small sage-bush. It is in this stretch, a short 
distance west of the fifth principal meridian, that the old location of 
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the Canadian Pacific Railway crosses the Saskatchewan at an elevation 
of 2,200 feet above the sea and one hundred and four feet above the 
bed of the stream. 

Several small streams fall into the rivet· here from the south, but 
they have already been described, as far as known, on a previous 
page. 

At the end of this easterlv sk etch the river makes a horse-shoe bend 
to the south and then flows off in a north-easterly direction. At the 
bend the following section is seen :-

FEET. INCHES. 

Bedded superficial sand .................... ..... . 
Seam of carbonaceous shale ..................... . 
Light-grey sandy clay-shale holding a good many 

irregular nodules of ironstone and some thin 
seams of sandstone ..........••.............. . .. 

Coal, for the most part, rnther stony ............. .. . 
Grey unctuous clay. - ........... ·" ............... . 
Coal, somewhat shaly towards the bottom .. ..... . .. . 
Black thin-bedded carbonaceous shale ............ . 
Coal ...•••... • .... .... ..... ....••.. .. ........... 
Grey clay-shale and clayey sandstone ............ . 
Coal .... . . ..... .............. . . • ..• .. ..••••...... 
Soft light-brown clay-shale . ..... . ....... . 

20 0 
1 0 

40 0 
2 8 
0 2~ 
1 3 
0 101 
2 0 

120 0 
2 8 

16 0 

206 8 

The beds, for the last thirty miles down the river, seem to be lying 
perfectly horizontal, for though there appears to be a dip of a few feet 
to the mile up the river, it is probably no greater than the fall of the 
river in the same distance. 

At the horse-shoe band the river turns sharply in a direction N. 40Q E. 
and continues in that direction for sixty miles in a straight line, or 
seventy-five miles following the course of the river. 

At the head of Big h bnd, five miles below this bend, a seam of coal 
three feet eight inchrs thick, crops out eighteen feet above the water, 
overlain by sixteen inc lies of h::i,rd whitish sandy clay; it is, doubtless, 
the same seam as that seen at the edge of the water near the bend, and 
sixteen feet above it in the last preceding section. A proximate 
analysis ofa specimen from this .seam gave Mr. Hoffmann:-

Hygroscopic water .........•.... . ................... 
Volatile combustible matter ........................ . 
Fixed carbon. . . . . . . . . . . . . ..... . ..... . ............. . 
Ash ................ . ....•.. • •.. · ..........•....... 

8·92 
28·70 
37·44 
24·94 

100·00 
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From Big Island to Edmonton, a distance of twelve miles, the river 
is winding, and bounded by banks of whitish rnndstone and clay, two 
hundred feet high, though on account of the increased width of the 
valley, some beautiful flats extend along eithe1· side of the rive1· 
The banks are everywhere concealed by slides, and often also by 
underbrush, so that no sections could be seen. At Edmonton, n Edmonton 

coal-seam four feet thick crops out on the sou th bank of the river, forty coal seam. 

feet above the water; a small quantity of coal was mined from it; 
but lately, Mr. Donald Ross has run a drift into ihe north bank through 
a mass of quartzite pebbles slidden from above. The seam consists of 
th ree feet of good workable coal, overlain by about one foot of dark 
clay-shale, which is again overlain by a considerable thickness of impure 
coal. It has not been found advisable to work this upper part of the 
seam, but it forms a very good roof for the drifts and rooms. The 
coal is being used in Edmonton at the different forges and throughout 
the town generally. It burns well, both in stoves and open grates, 
making a beautiful clear hot fire, and when stor ed under a roof, can 
be kept for a long t ime in a perfectly serviceable rcondition; some 
which haq been ly ing in a shed for a year was still in lumps of fair 
size, and when burned, made an excellent fire. 

A proximate analysis of a specimen from this seam, but from the 
south side of the river, gave Mr. Hoffmann :-

Hygroscopic water . .......... ... ... ...... .... . · •.. .. 
Volatile combustible matter ....................... .. 
Fixed carbon ........... . ... ..••. .... . . ............. 

Ash . ..... ... ... . ...... ··· ·· ···· ·· · · · ·· ··· ·· · ···· ·· · 

11·47 
36·12 
48·57 
3 ·84 

100 00 

There is stated to be anothe1· seam about two feeL thick in the bed 
of the river, but I was not able to see it on account of the height 
of the water. A soft unctuous clay has been several times mentioned 
as occurring along with the beds of coal. Some of this clay was Soft unctuous 

collected from here by Dr. Selwyn in 1873, and analysed by Mr. clay. 

Hoffman, who, in the appendix to Dr. Selwyn's report,* described 
it as fo llows :-

"Silica.. .. .. . . .. . . .. .. . . .. . ... .. . .. . .. .. ... .. .. .. .. 36·48 
Alumina .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13·48 
Protoxide of iron . . . . . . . . . • . • . . . . . . . . . . . . . . . . . . . . . . . 1 ·SO 
Lime . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . 2 ·03 
Magnesia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . · 66 
Water, {loss by ignition). . . . . . • . . . . . . . . . . . . . . . . . . . . . 44 · 32 

98 ·78 

• Geol. Survey Report for 1873-74, p. 64. 
8 
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"Alkalies were not determined, though they probably make up the 
deficit: The matel'ial was not dried, but analysed in the moist condi
tion in which it came from the bed. Its colour is pale greenish-grey; 
consistence that of soft dough ; unctuous ; when rubbed on the hand 
with a little wate1· has a soapy feel, and poEsesses detergent proper
ties; readily parts with its water, even at the ordinary temperature 
of the atmosphere. After drying at 100° C. may be reduced to an 
almost impalpable powder, which on being moistened with water, 
assumes all its original physical cha1·acters." 

From Edmonton to the mouth of Sturgeon Creek, a distance of 
twenty-eight miles, the rive1· w inds from side to side of a rather deep, 

Rich alluvial wide valley, leaving fine alluvial flats alternately on either side, on 
.lln.ts. many of which settlers have already located, and the small breakings 

here and there, yielding rich crops, give promise of the great agricuL 
tural prosperity of thi8 country in the not far distant future. Opposite 
the flats, cut-banks a1·e generally seen, showing light-grjY sandy shale 
and whitish clayey sandstone, with many outcrops of small seams or 
coal, reminding one very much of the beds in the lower part of Rose
bud Creek, of which, in fact, they are the northerly continuation, 
except that here there is not quite so much variety in colour, and, 
owing to the greater rainfall, the banks are rathel' more sloping, trees 
and shrubs are growing wherever they are able to take root, and there 
are no " bad lands. " 

Pre-glacial Above the sandstones and clays of the Laramie, we have in this 
gravels and 
sands. section of the valley some good exposures of pre-glacial river 

gravels and sands : one exposure, just at the eastern end of the town 
site of Edmonton, showing eight feet of quartzite shingle, overlain by 
twelve feet of yellowish sand, into which the shingle runs up in irre
gular tongues in many places, showing the whole to be essentially 

Boulder clay. one deposit . . This is overlain by a massive sandy clay, mostly dark
coloured, containing numerous pebbles and boulders, to a thickness, as 
seen in some places, of twenty-five feet, and breaking along numerous 
joints with almost perpendicular faces. The height of the bottom of 
this boulder-clay varies very much with the irregularities of the sur
face of the underlying rock; on the higher banks it is oftea more than 

. a hundred feet above the rivet· level , and lies immediately on the 
Laramie, while in the valley it sometimes 9omes within a few feet of 
the level of the water, and is invariably underlain by sand and 
ri uartzite gravel. 

. No general dip can be detected in the Laramie rocks on this part of 
No general d ip . . . 
in underlying the river, though they sometimes appear to incline a few feet in the 
.. ocks. mile in one direction and sometimes in anothe1;. 
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Sturgeon Creek has its sour ce in, or rather above, :Lake St. Ann, thirty- Sturgeon Creek 

six miles N. '75° W. from Edmonton, and flows a little south of east till 
it reaches Big Lake. Leaving Big Lake, which has an area of about six 
square miles, it runs fol' twenty-one miles towards the north-east, 
parallel to the Saskatchewan and at a distance of from ten to twelve 
north-west from it; the creek then turns sharply at a right angle and 
:flows south-east to its mouth. At the point where the trail crosses it, 
it is twenty feet wide and one foot deep, with a rapid current, in a 
valley half a mile wide and one hundL"ed and fifty feet deep. 

The banks of the North Saskatchewan are here sloping and grassy 
·or lightly wooded. To the mouth of Beaver Creek, a distance of thir-
teen miles, they pi·eserve very much this same character, a few escarp-
ments being seen, which, however, were found to be composed almost 
~ntirely of dr ift depositR, usually sand and pebbles overlain by 
boulder-clay. Midway between the two creeks, two feet of dark-grey Lor~ exkposure 

0 uar -gray 
.,lay-shale crop out at the watei"s edge, associated with nodules of clay shale. 

!.ight-brown ironstone and large lenticular masses of ferruginous sand-
stone, with a dip S. 45° W. of eighty feet to the mile. This bed is 
precisely similar to that seen on Beaver Creek, at the crossing of the 
Victoria and Edmonton tl'ail, and may represent the top of the Pieh·e 
shales brought up by the continuation of the low anticlinal which, 
further to the south, brings the beds of the Belly River series to the sur-
face, but, as no traces of foss ils could be found, it was impossible to 
decide this point, and it has not been· considered advisable, at present, 
to indicate it with the Pierre cololll' on the map. 

A mile further down, dark shale is seen on the north bank of the Banks oom

river, overlain by fifty feet of light-grey sandy shale and whitish clayey ~~i:UIP~~ft~:
sandstone holding nodules of ironstone and bands of ferruginous sand-
stone. Then to the mouth of Beaver Creek and for five miles below it, 
a distance of ten miles, the banks are sloping and generally well wooded 
with poplar, mixed with some sp L"uce, with here and there cut-banks 
-0fsand often overlain by boulder-clay. On Beaver Creek itself, near 
its mouth, steep scarped banks of yellow sand interbedded with blue 
shaly clay, both containing pebbles of gneiss, qua1-tzite, ironstone, etc., 
rise abruptly from the edge of the water for seventy feet. If the dip 
of eighty feet to the mile obtained above continues for these ten miles 
where the underlying rocks are covered with drift, the distance would 
be quite sufficient to allow the Pierre shales to cross the river, as it 
is not at all pL"obable that they would have a thickness of more than 
six to eigh t hundred feet, but this is a point which for its deter-
mination will require further research in the small lateral gulleys, 
or perhaps even by boring. 
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Five miles below the mouth of Beaver Creek, where the river turns 
slightly towards the north, grey clay-shale and whitbh clayey sand
stone are again seen. These contain nodules of sandy ironstone and 
bands of yellow ferruginous sandstone, the whole exposUl'e presenting 
a scarped face twenty feet high. Its height gradually increases down 
the river, till, opposite the mouth of Sucker Creek, it is one hundred 
and fifty feet high, and is entirely composed of light-grey and whitish 
clayey sandstone and grey clay and sandy shale containing, especially 
towards the top, numerous flint-like nodules of ironstone, as well as 
irregular bands of yellow ferruginous sandstone. The otherwise 
naked face of the cliff is covered here and there with a few sagc
bushes. This rise gfres a dip to the beds, in a southerly direction, of 
thirty feet to the mile, and supposing the true direetion of dip to be 
south-westward, which has been found to be the general direction of 
the dip throughout the western portion of this district, the beds would 
have a dip in that direction of about forty-five feet to ihe mile. 
The dip, fourteen miles further up the river, was seen to be eighty feet 
per mile, and, taking the mean of these two instances, we would have 
a general dip of sixty-two and a half feet to the mile and a thickness 
or eight hundred and seventy feet for the strata exposed in that 
direction. 

From the mouth of Sucke1· Creek, the river flows 30" cast of north for 
two miles, the banks being composed of light-co loured clayey sands
tone and sandy shale; it then makes a sharp bend to 25° south of cast, 
and sixteen miles lower down it gradually turns to the east and then to
the north of east, till the mouth of White Earth River is reached. For 
eighteen miles of this distance, as far cast as Victor}a, the country 
to the north is open or but lightly wooded , stretching back in a 
beautiful plain from the sloping bank of the river; t he south bank is 
high and thickly wooded, but showing, in many places, exposures ·of the 
whitish clayey sandstone, at heights varying from the wate1"s edge to 
one hundred feet above it. Thin seams of coal also crop out at several 
places, though none were seen which would be of any service except 
for local supply. 

The following section is well seen in the deep, narrow valley of Egg 
creek,, about a mile south of where it flows into the North Saskatch
ewan opposite Victoria:-

FEET. INCHES. 

Grey, somewhat sandy, clay-shale, coaly towards the 
top............................................ 4 3 

Nodular ironstone .. . . . . . ...................... '. . 0 2 
Soft light-grey sandstone .. . ; . . . . . . . . . . . . . . . . . .. . . . . 1 3 
Brownish-grey shale with thin streaks of coal and 

nodules of ironstone...... . . . . . . . . . . . . . . . . . . . . . 1 6 
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FEET. INCHES. 

Dark coaly shale .............................. . . . 0 6 
Light-grey sandy shale .......................... . 1 10 
Soft grey sandstone ....................... : ...... . 1 3 
Impure lignite ............. ............... . ...... . 0 6 
Drab-coloured sandy clay-shale.· ................. . 2 3 
Bluish-grey soft sandstone, in places harder arid 

false-bedded .................................. . 9 0 
Reddish-grey clay, but mostly covered .... . ..... . 1 6 
Fine grey clay-shale. . .......................... .. 1 0 
"l'binly-laminated coaly shale ..................... . 1 0 
Light-grey clay-shale . . ......................... .. 2 0 
:Sandy shale ............. . ........ ... . . ......... . 0 6 
Light-grey clay-shale ............. . .............. . 3 6 
Light-grey soft sandy shale and sandstone ......... . 6 0 
Light-grey sandy clay-shale ...................... . 3 0 
Grey, partly carbonaceous, clay-shale ............. . 1 6 
Grey clay-shale, dark at the top but becoming quite 

light at the bottom ............................. . 5 9 
Light-grey fine clay-shale with some thin bands of 

blueish-grey, soft sandstone .................... . 15 0 
Coal .............••.......... ....... . ..........• 1 3 
Carbonaceous shale ............. . . . . . .. ......... . 0 10 
Light-grey sandy shale.. . . . . . . . . . . . . . . . ........ . 7 0 
Light-grey clay-shale with bands of ironstone; .... . 6 0 
Coal ............................................ . 1 1 
Covered (probably mostly light-grey shale) .... . . .. . 20 0 

99 5 

Some specimens of coal collected from the lowest of these seams, Coal on 

M 
Egg Creek. 

were analyzed by t'. Hoffmann and found to contain:-

Hygroscopic water ....... .. ......................... . 
Volatile corn bustible matter ....................... .. 
Fixed carbon ............. .......... ............... . 
Ash ............................................... . 

11 ·91 
36·39 
45·04 

6·66 

100·00 

From the mouth of Egg Creek, for about four miles down the Soft yellow 
, ' . I d th th I . . h l d sandstone. nver, no roclrn are seen 111 p ace, an en e w Jttts c ayey san -

stones have disappeared, and instead we have low exposures of light
.grey and yellow soft sandstone containing large lenticular coricl'etion
ary nodules of hard grey yellow-weathering sandstone, usually false
bedded and often holding, close to theit· lowel' surface, nodules of flinty 
ironstone and fragments of silicified wood. 

From the outcrop of the Big Coal Seam, opposite Goose Encampment, 
t o the mouth of Egg creek or a little east of that poin t, we have con-
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Extent of sidered the beds as all belonging to our lower division of the Laramie, 
!~~~~~~he namely, to the Edmonton series. As far east as the mouth of Stmgeon 
~i:~~tchewan. Creek, there can be no doubt that this is the true position of the rocks. 

seen, as they can be trabed in, practically, an unbroken section, for the 
whole distance. East of Sturgeon Creek, the geology, as made out on 
this one section down the river, is not so clear, as the rocks are not con
stant in their character, and when seen, have an appreciable dip which 
might carry a formation only a few hundred feet in thickness, across 
the section without a trace of it being seen. In the entire absence of 
palmontological evidence of the age of the beds, though fossils were 
carefully searched for wherever any exposures of the underlying rocks 
were seen, and considering the undisturbed condition of the rocks 
throughout the whole district, we feel justified in assuming that the 
light dip towards the south-west in this portion of the country, 
is constant, and that .every mile in a north-easterly direction takes us 
into lower beds. It is not at all improbable, that the discovery 
of fossils may at any time i:<how that the line of the bottom of the 

Unoertain age · 
ofsomeof Edmonton series bas been drawn too low, but at present we have 
the beds. 

nothing to guide us but the change in the character of the rocks, as 
seen above, from soft light-coloured argiliaceous sandstone and shale, 
to purer sandstone, a change observed in numerous places further south , 
where we pass from the lowest beds of the Laramie to the sandstone of 
the Fox Hill group. It is possible, too, that the soft white sandstones 
which crop out around the northwesterly angle of the North Saskatch
ewan, may belong to the underlying Belly River series, but as they are, 
certainly, the same beds which extend as far west as Victoria, there is 
nothing to indicate a dip to the north-east sufficiently steep to carry 
down again, not only the exposed beds of the Belly River series, but 
also all the lower beds of the Pierre, for we will see shortly that the 
yellow sandstones, outcropping four miles to the east of Victoria and 
for a considerable distance ful'ther down the river, ai·e underlain by 
dark-clay shales, of the Pierre group. · 

·From a point four miles below Victoria to the mouth of the White 
Earth River, a distance of four miles, grey and yellowish sandstones 
are exposed at intervals along the south bank in cut-banks thirty feet 
high. Just below the mouth of White Earth River, the North Saskatch
ewan tums sharply to the north, and the banks become more sloping, 

Concretionnry being covered with small poplar mixed with some spruce. Concrction-
sandstone. d · h ary san stone is, owevei" seen in several places close to the river, un-

derlain by dark friable clay-shale, as seen in the following section:-
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FEET. 

Stratified sandy clay ........ ·..... . . . .. . . .. .. .• .. . . 5 
LJgbt-yellow sandstone with large sandstone concre· 

tions .............. , ... ....... .... ....... ... ·.. 8 
Dark-grey clay-shale, in some places 'sandy or in

cluding beds of sand; it holds a few large lenticular 
nodnles of calcareous ironstone. . . . . . . . . . . 30 

119 E 

Five miles below Whi.te Earth River, the North Saskatchewan turns 
morn to the east, and flows on a bearing S. 30° E. for twelve miles, the 
banks are composed of horizontal beds of grey sandy shale, and grey 
and yellow concretionary sandstone, and be-come gradually higher 
down the stream. 

·The river now turns due east to the mouth of Saddle Creek, high hills S>Lndy shale. 

skirting i.t on either side. The sandstones gradually disappear, rising 
up over the tops of the banks; and low outcrops of somewhat sandy 
shale, close to the edge of the river, are all that is seen of the under-
.lying rocks. On Saddle Creek, a short distance from its mouth, yel
lowish-grey shale is seen for 120 feet above the water, overlain by a 
band of soft sandstone, above which there are no exposures, though the 
banks are sandy. The valley is here 350 feet deep and very wide, 
with rough uneven slopes on either side, presenting steep hills and 
ridges caused by slides of the overlying clay. They are here thickly 
covered with berry bushes, though in the more rainless areas further 
south the same cause gives rise to perfectly bare bad-land banks. 

Five miles above the mouth of Saddle Lake Creek, at the old crossing Crossing of 

of the Lac La Biche trail, the valley is thus spoken of by Dr. Hector, fr~~\ La Eiche 

who visited it in 1858 :-" The count1'Y bordering the river in this 
part of its course is very beautiful, as the high banks retire and form, 
by combining · with a still higher table land, undulating hills that rise 
to a height of _300 to 400 feet. On the 1:1orth side are thus formed the 
Snake Hills, which are free from wood except in the ravines."* 

.From the mouth of Saddle Lake C1·eek, which is a small stream 
twelve feet wide and one foot deep, the river flows to the south, 
in a wide sloping valley, in the sides of which the rocks are almost 
entirely hidden by slides of superficial deposits or by the thick 
growth of herbage and nnderbrush. In two or three places, howeve1", 
close to the edge of the water, grey clay-shale crops out, holding 
nodules and concretions of ironstone and ferruginous sandstone. i\..t 
the end of this southerly stretch, the river tmns sharply to the east 
passing the old Roman Catholic Mission of St. Paul, now deserted. The 08tldpmis1~ion of 

. au. 
valley here is bounded by beautiful terraced banks rising at a distance · 
of about a mile on either side to a height of two hundred fee t. The 

* Journals, etc., relative to the Exploration by Capt. Palliser, p. 80. 
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north bank presents a beautiful strip of open prairie, while to the 
south, the terraces aee covered witi1 willow and berry bushes. Low 
exposures of dark clay-shale with ironstone nodules are also seen 
along this stretch . The character of the valley from old St. Panl 
down to Foi·t Pitt, is very constant, sloping banks rising on either 
side into higher or lower hills, often by a series of terraces, 1.he south 
bank being generally much more thickly wooded than the north. 
There are very few rock exposures, and those consist of clay-shale 
with septarian nodules, till we approach the mouth of Moose Hill Creek, 
opposite Island No. 14, where a scarped bank is seen one hundrnd 
feet high of dark si"ate-grey clay-shale with lenticular nodules 
of calcareous ironstone, in which have been been found some fragments 

Pierre fossil s. of the following typically Pierre fossili:i, v iz.: Bacul1tes oi:atus, B. com, 
pressus, Scaphites nodosus, Plwladomya subi:entricosa, and a species of Ino
ceramus. Between the mouth of Moose Hill Creek and Vermil ion River, 
the banks are still sloping and occasionally show small exposures of 
similar dark clay-shale containing a few scattered remains of Bacul
ites. At 1.he mouth of the Vermi lion, an excell ent .section one hundred 
feet high, is exposed of the dark clay-sbales of the Pierre group, hold
ing, towards the top, numerous crystals of selen ite, as well as a band of 
calcareous ironstone, and a thin band of yellow soapy clay. In the 
ironstone were found the fossils mentioned on page 100 E Between the 
mouth of the Vermilion River and Fort Pitt, which is situated nine 
miles beyond · the easterly limit of the accompanying map, a few low 
exposures of dark clay-shale wcTe seen close to the edge of the water, 
and in several places on the bank the rock had slidden down .and ex
posed fine sections of dark clay-shale, from some of which he following 
fossils were collected: Baculites ovatus, B. compressus, · InfJceramus 
Sagensis, I. Vanuxemi, Plwladornya subventricosa, Thetis ? sp. and Mar
tesia tumidifrons. 

Foot Hills. 

Foo1·-Hrr.Ls. 

Shown in the south-west angle of the accompanying map, and occupy
ing an area of eleven · hundred square miles, is a distt·iet which has 
originally been forest-clad, bt1t the greater pru-t of the finei· timber has of 
lat,e years been burnt, and is now scattered over the gl'ound in exten
sive stretches of wind-fall. The country is essentially a succession of 
long sandstone ridges separated by narrow valleys, the bottoms of 
which are usually impassable mornsses; in Fome places, these are 
firm enough to support a growth of small spruce and tamarac, while 
often they are very soft and covered with moss or rank tufted 
grass. On account of the almost inaccess ible charneter of th is district 

/ 
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it has been imposs ible fol' me to examine it in any detail in the short 
time which has been devoted to the whole region embraced in this 
report, and the remarks made here apply more especially to the outer 
and Cistern portion of the hills. 

The foot-hills are generally marked off ·from the Rocky Mountains 
})l'Oper by the line of outcrop of a great fault which runs roughly in a 
no l'th-north-westerly direction, and brings the Pa!reozoic limestones 
into contact with the softer Cretaceous and Laramie shales and sand
stones, the limestones rising in an abrupt mural escarpment from two 
to three thousand feet above the top of the highest of the foot-hills. 

The line of the eastern edge of the Palmozoic rocks is drawn on the 
map from a sketch kindly furnished_ me by Mr. McConnell of th is Sur
vey, whose report forms Part D. of the Annual Report, 1886. 

The streams which drain these hills, enumerated in order from Streams drain

soutl\ to north, are the Bow, Ghost, Little Red Deer, Fallen Timber, i~fi1~~e Foot 

Red Deer, James and Clearwater rivers, all of them streams of clear 
blue water from the mountains. 

On the Bow River, a short distance east of the mouth of Coal C1·eek, 
the sandstones of the Laramie begin to show a decided dip eastward, 
and close to the mouth of the Ct'eek, sandstone and shale crop out with 
a dip N. 70° E. of 30°, bringing to the surface a seam of bituminous 
coal. The following section was obtained on the creek, a short dis-
tance from the river, at a · place where a few ye::trs ago a small quantity ~o0a1 8~~~: 
-0f coal was taken out for local use :-

l'EE'l'. INCH!ilS. 

Compact grey sandstone.......................... 30 O 
Shale and ferruglnous sandstone............ . . . . . . 4 O 
Coal, with a thin parting of clay running through 

the midQ.le .. -. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 10 
Shale ................... - - - .. - . . . .. . . . . . . . . . . . . . 15 O 
Hard grey sandstone... . ... . .. . .. . . .. . . . . .. . . . . . . 5 O 

56 10 

The coal is generally lamellar, though towat'ds the bottom of the 
seam it breaks off in lumps of mode1·ate size. 

Following the strike of the beds, the "Bow River Mining Company" 
sank a shaft on the south side of Bow River and succeeded in stl'iking 
the coal a few feet below the surface. The following section 
-0btained at this point was kindly furnished to Dr. G. M. Dawson by 
Mr. J. W. Vaughan:...:,. 

• 
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FEET. INCHES. 

Rock 
Coal . .. ..•...... ........... · . .. . . .....• . •... ...... 1 0 
Black shale........................................ 2 9 
Coal............................ . .......... .. . . . . .. 1 6 
Clay. ..... .. . .. .. ....... ..... ............ .... . .. .. 0 4 
Coal .•. ,.......................................... 2 6 
Clay ... ... . . .. . .......... ... ... ... ...... ... ....... 0 2 
Coal .... . ................. .. . ... ................. 2 7 
Warrant ............ ....... ... ........ .......... .. 

10 10 

Specimens from both of the above localities wel'e analysed by Mr. 
Hoffmann, of the survey, with the following results:-

From north of the Bow River : * · 
Slow Coking. Fast Coking. 

Hygroscopic water...................... 4·93 4·93 
Volatile corn bustible matter . . . . . . . . . . . . 27 · 22 33 · 55 
Fixed carbon. . .... ...... .... .... .. ... 52·54 46·21 
Ash ........ . ............ .......... .... 15· 31 15·31 

100·00 100·00 

From the mine to the south of Bow River: 

Fast Coking. 
Hygroscopic water .. .... ... ...... ... :···"........ . 4·41 
Volatile combustible matter...... . ..... 40·32 
Fixed carbon... . ........ . . . . . . . . . . . . . . . . . . . . . . . . . . 48·27 
Ash . .. .. . .. ... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7·00 

100·00 
The coke is firm and compact. 

From the two sections given above, it will be seen · that the seam is 
very variable in thickness, as it changes from two feet ten inches to 
seven feet seven inches in the short distance of three-quarters of a. 
mile. The coal, however, is of excellent quality, and this seam will, 
doubtless, be an important source of supply throughout all the parts 
of the North-West Territory and Manitoba, to which it can be carried 
by rail. 

This seam is of undoubted Laramie age, but, whether as low as the 
beds of the Edmonton series, it is difficult to say in the absence of all 
palreontological evidence, and especially as the rocks of this series 
along thei1· western outcrop have lost all, or almost all, the main 
peculiarities which on the p lains serve to mark .them off sharply from 
the beds both above and below them. 

* Geol. Sur1'ey lteport for 1882-84, p. 32 M. 

• 
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Half a mile west of the mouth of Coal Creek, a sharp anticlinal 
crosses the river, and from that point westward, sandstones aud dark 
clay-shales are met wit_h , usually inclined at a high angle and folded 
backwards and forwards on each other in a vervintricate.manner. In Rocks 

these folded rocks the few fossils that have beer: collected give evidence }~fd~cd.tely 
of the presence of the Laramie, the Pierre, and the Benton, while at 
Canmore and further south, plant rema,ins were collected by Dr. G. M. 
Dawson, which proved the presence of rocks still lower down in the 
Cretaceous. 

On the west side M the valley of Spencer Creek, a mile above the 
crossing of the Calgary-Morley trail, dark-grey clay-shales are seen Spencer Creek

dipping westerly, and including, along with bands of sandstone and 
ironstone, a twenty-inch seam of finely powdered coal, and four feet 
above the coal, there is a band of shale rather harder than the rest, 
holding numerous imperfect impressions of leaves. Then, passing 
westward, over a ridge of sandstone, which is also dipping westerly at 
a high angle, we reach the dark shales again in the valley of Ghost 
River. Up this stream, the shales gradually change to sandy 
shales and sandstones, and at a distance of two miles from Bow Rive1., 
a sharp, synclinal crosses the valley with a strike N. 19° W., the beds ~g~~:Ili'ver. 
suddenly changing from a high dip, S. '71° W., to a dip of about 30°, N. 
'71° E. A third of a mile further up the stream, at a point where a 
small brook flowing in a deep, narrow valley, joins the river from the 
south-west, the last-mention ed sandstones and sandy shales, which are 
of a grey or slightly olive colour, are underlain by dark clay-shales 
holding thin bands of ironstone nodules as well as beds of hard sandy 
arg illi te mixed with iron pyrites and som e fragments of marine 
cretaceous fossils, such as Inoceramus, Modiola ?, etc. It would appear 
highly probable that these shales belong to the horizon of the 
Pierre , while th e sandstones and sandy shal es which overlie them 
are of th e age of t he bottom of the Laramie. For the next three miles 
and a half, the banks of the river a.re composed of vertical or highly B!1nds of 
. ] ' d b d f l' d 1 d l h 1 . 1 d . h Pierre shales. me me e s o o ive or ar' .san y or c ay-s a e, mterca ate wit 
beds of sandston e, th e shales in the western part being more slaty 
than th e others and containing well-preserved examples of Baculites 
compressus, which is a form highly characteristic of the Fox Hill and 
Pi err e beds. This belt, ther efore, doubtless is an area of much fold ed 
rocks of the groups above named, the harder overlying Laramie 
having been shoved upward s by the compressions, and afterwards 
denuded away, 0 1· left as high rocky ridges ly ing on the top of 
upturned edges of the shales. Finally, at the mouth of the north 
fork of Ghost River, the beds have again assum ed more the character 
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of sandstones with a high westerly dip, and immediately to the north, 
there is a high ~andstone ridge, the harder beds of which project as 
naked rocky ledges through the generally gea.ssy hill-side, each ledge, 
however, being hordernd by a long row of scrub pines. 

Little Red Following the outer edge of the foot-hills northward, or rathet', in 
Deer River. the general direction of the strike of the beds, we reach the Little 

Red Deer River, where it breaks through the most easterly ridge in a 
rocky defile, the sides of which, where trees can grow, arc thickly 
covered with spruce. This ridge represents the top of the outer 
anticlinal of the disturbed belt., and from it t110 beds dip both to 

Laramie 
a nticlinal. 

· Thickness 
of beds. 

the east and to the west. It consists of vertical beds of grey sandy 
shale and i::andstone of Laramie age, the fold not having been great 
enough to bring the lower formations to the surface. Ascending the 
stream to the mouth of Grease Creek, a distance of three miles and a 
half by the valley, these sandstones and sandy shales are seen dipping 
westerly with a constantly decreasing angle, till at the latter place 
they are apparently quite horizontal, the whole thickness of the beds 
here brought to the surface being considerably over 5,000 feet. It 
might be here noticed that Dr. Dawson, in his report on the region 
immediately to the south, gives the Laramie a minimum thickness of 
5,750 feet. 

Wide synclinal. West of the mouth of Grease Creek a high ridge runs N. 20° W. and 
S. 20° E., occupying the centre of a wide synclinal, and west of it the 
rocks, which consist of thick-bedded light-grey sandstones rind light
greenish sandy shales, assume an easterly dip which becomes gradually 
steeper as the valley is ascended, till at a distance of two and a half 
miles above Grease Creek, and afte1· anothe1· ridge of highly inclined 
sandstone is passed through, dark clay-shale holding lenticular nodules 
of ironstone is met with opposite a low longitudinal valley. For three
quarters of a mile up the river these dark-grey clay-shales crop out, 
interbedded with greyish sandstone, dipping N. 70° E. at an angle of 
75"; they represent the irregularly folded beds of the Fox Hill and 
Pierre groups. 

9?allen Timber 
· .Creek. 

The following secLion represents the anangement of the rocks on 
this river as far west as they ha>e been worked out.:-

SECTION ON LITTLE RED DEER RIVER IN " FOOT-HILLS." 

Horizontal scale 2 rru.les to I mch. 

Towards 1he north, the next transverse valley reached is that of 
Fallen Timber Creek which, in its oute1· part is, however, wide and 
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swampy, and only in one place about the centre of range 6, was any 
cxposlll'e of the und erlying rocks seen. They are here rather bard grey 
sandstones, forming a sharp anticlinal with a stl'ike N. 20 W., 
doubtless a continuation of the outer anticlinal on Little Red Deer 
River. The flats on either side of the stream a!'e underlain by a quart
zite rubblie which has been washed clown from the Palroozoic rocks of 
the mountains and scattered over the bed of the consta ntly c·hanging 
channel, the finer sand and g ravel being washed out towards the plains. 
North of this creek the foot-hill s are not so regular as to the south of 
it, and there are no continuous ridges east of the Stoney trail, as they 
have been irrcgulal'ly denuded away and the country is left composed 
of detached and rounded bills. 

The next river in order as we go north is the Red Deer, which is tne R ed Deer River 

largest stream flowing from the mountains between the Bow and the 
North Saskatchewan. 

At the crossing of th e Stoney trail, much-fo lded beds of sandston e 
and sandy shale are exposed in the low bunks of the channel, and 
along the valley, sandstone ridge· run off N. 20° W., separated 
by low valleys representing doubtless sbaly belts. The sandstone dips 
S. ~, 0° W. < 60-70°. Two miles and a half below the bend, at the mouth 
of Wi lliam's Creek, the r ocks are still dipping in the same direction, but 
at the low angle of 15-20°. Again , a litt le aboYe where the river runs High dip. 

out on Bear berry Prairie, sandstones and green ish sandy shalcs are seen 
in the bill back from the river, fo lded on each other several times, while 
in the bank of the channel similar sandstones and shales are seen 
in a vertical position, enclosing in some places, a thin bed of coal. 
About a mile and a quarter aboYe the eastern side of the outer hill, the 
rocks consist of g reenish-grey, rnthci· hard sandstones and g1;een or 
olive sanely shales, very muc:h folded and broken, and half a mile 
furth e1· up still, simila1· rocks arc met with, dipping N . 60° E. < 80° 
and enclosing a seam of coal, pro1ably about nine feet thick, but so 
folded and slicken-sided, that it was impossible to mca~urc it with any 
degree of accm·acy. Specimens from th is seam were analysed by Mr. 

0 
Hoffmaup, with the following result:-

Hygroscopic water .. ... .. . . - . . . . . . . ... .. .... ...... . . 
Volatile combustible matter .. . - ... - . . . . . . . . . . . . . -. . 
Fixed carbon . - ... . .•...•..... . .. .. ................. 

Ash ............ ········ ···· ······ ······· - ···· ··· ··· 

Coke non-coherent. 

4·97 
36·87 
54·05 
4·ll 

100·00 

oal seam. 

A bed of sandstone a few feet below the coal wati found to contain, Fo"sil IeaveE. 

besides a cone of Sequr;ia Nordenskio!dii,impressions ofleaves of Platanus 



Inoluded 
pebble. 
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nobilis and Populus acer1folia, all of which are plants characteristic of 
the upper division of the Laramie, and hence it is not impi·obable that 
this coal seam may be on the same horizon as the seam which 
crops out near Rocky Mountain House on the Saskatchewan. In a 
bed of sandstone a few yards from this place, a smoothly-rounded 
quartzite pebble an inch and a half in gl'eatest diametel", was found, an 
interesting discovery, as it is one among a number of circumstances 
mentioned furthei· on, which indicate proximity to the ancient coast line 
of the great Laramie lake or inland sea. East of this ridge the rocks 
gradually slope off to the plains so that we have hei·e again the outer 
anticlinal of the foot-hills, probably a contination northward of the 
same anticlinal which we saw on Little Red Deer and Fallen Timber 
Rivers, though in that case, its genernl strike is four to five degrees 
further west than . was determined at any observed exposure, and, as 
on these two latter streams, there is here no indication that rocks 
older than the Laramie arc bl"ought to the surface. 

The following section will serve to give a general idea of the rocks 
as seen on the part of the river just described:-

SECTION ON RED DEER RIVER IN "FooT-HILLs." 

P1ey;RE tiHALES. LARAMFE 

H onz ont.al sct:r.U 2 miles to 1 znch 

North of the Red Deer, only a small area of foot-hills comes within 
the limit of the distl'iet comprised on the map, and it is, as yet, 
unexplored. Coal is reported to occui· on James River, the Nol'th 
Saskatchewan, and the Bl"azeau, and when it is deemed advisable to 
have this disturbed country thoroughly exam ir1 ed, the results will, no 
doubt, well repay the trouble and expense incurred. 
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SYSTEMATIC GEOLOGY. 

Under the head of Descriptive Geology, we have considered the 
rocks occurring in this district, as they were met with, in journeying 
through the country, either in the sides of the numerous valleys or Table of 

in higher or lower escarpments rising above the general level of the deposits. 

plains. Under the p resent ti tie, it is our purpose to present a short 
resume of the character and distribution of the different series of strata, 
beginning with the oldest, and continuing upward to those most re
cently depo::;ited. 

'l'he following table, arranged in descending order, will serve to 
show the general character of the different groups or formations:-

PoST--TERTIARY. FEET. 

Recent deposits.-Sands, clays and silts .......................... . 
Upper Boulder-clay.-Light-grey sand, and generally, indistinctiy 

stratified clay, containing numerous pebbles of gneiss, quartz-
ite, etc ..... : ........................... ... ............ •••••• 

Lower Boulder-clay.-Dark-grey, thick-bedded, or massive, sandy 
clays containing pebbles of quartzite, etc., and numerous 
fragments of lignite ........................ · ...•••••.•.. . ••• 

Pebble bed.-Quartzite shingle lying in a loose sandy matrix ...... . 

MIOCENE. 

Gravels, fine sands and an?illaceous marls, the gravels consisting 
of quartzite shingle, being sometimes cemented into a hard 
conglomerate by calcareous cement . • • • • • . . . . . . . . . . . . . . . . . . . 270 

LA.RAMIE. 

Paskapoo Series.-Grey and brownish-weathering, lamellar or 
massive sandstone8, and olive sandy shales. This is an exclus-
ively fresh-water deposit. . .. . . • . . . .. . . • .. • • . • • . . . • . • . • . • . . . 5,700 

Edmonton Series.-Soft whitish sandstones and white or grey, 
often arenaceous, clays, with bands and nodules of clay iron
stone and numerous seams of lignite. These are of brackish 
water origin and correspond to the lowest portion of the St. 
Mary River series of Dr. Dawson's Report (Geol. Survey Re-
port for 1882-84, p. 114 c.)........ . ..... .............. . ..... 700 

Fox HILL and PIERRE. 
Brown~sh-weathering sandstones and dark-grey clay-shales....... 600 

BELLY RIVER SERlllS. 
Soft, whitish sandstones and arenaceous clays, changing towards 

the east to light-brownish and yellowish sandstones and sandy 
shales, bottom not seen , - ••. ... . ......... .... . ............. 

In the foot-hillE<, evidence was found of the presence of rocks of the 
age of the Benton shales, which immediately underlie the sandstones of 
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No unconfor- the Belly River series, but Ollr knowledge of them is, as yet, too 
L'~~~~f~.ow the imperfect to allow of our treating of them, in any way, and we can. 

therefore simply record their occurrence. 

Character 
of rocks. 

Character of 
valley• in the 
white beds. 

No intrusive rocks occu1· anywhere throughout the district, and 
below the top of the Laramie there is no evidence of any unconformity 
between the different formations, although, in some cases, the extreme 
irregularity of the bedding gives the strata very much the appearance of 
having been laid down unconformably one on the other. 

BELL y RIVER SERIES. 

This series is r epresented by white or light-grey clays and soft 
clayey Randstones, interbedded with bands and nodules · of clay iron
stone. These nodules are often highly calcareous, breaking with a 
smooth, sharp fracture. Towards the centre, on a fresh ly broken 
surface, they are of a clear slate-grey colour, around are darker and 
darker layers, till the outer one, which is very dark-brown, almost 
black. 

As has already been pointed out in the reports of Dr. Dawson and 
Mr. McConnell, this series, if followed toward the east, is found to 
lose gradually its clayey character, and to consist of purer and much 
more mas.sive sandstones, generally of a yellowish colou!". When the 
beds are white and clayey, it is possible to trace with comparative ease 
and acuracy the line of junction between it and the ovedying·Piene 
shales, as in river valleys it almost everwhere presents white sandy 
escarpments to its very summit, above which the land rises gently to 
t~e level of the surrounding country, and wherever this rise is cut 
through by small creeks the rock is seen to be dark-grey Pierre shales. 
This is especially the -case along tbe valley of Red Deer River between 
long. 111° and 112° W., a short distance south of the edge of the accom
p:rnying map, and also on Battle River fo1· seve1·al miles below the 
Elbow. 

Further east, however, where the beds become harder and 
much more sandy, the line between these two formations becomes 
much more difficult to trace out, as there is little or no difference 
between these sandstones and those with the character of the Fox 
Hill group, which are interbedded, almost everywhere, with the 
shales of the Pierre, though typical Fox Hill fossils a1·e generally 
found in these in considerable abundance, while in the yellow sand-

Unfossil iferous stones that underlie the shales, no fossils of any kind have ever 
b~d~~cter of been found with in this district. Even in the white beds further west, 

very few fragments of fossil mollusca were found, and these belonged 
to essentially fresh-water genera such as Unfo, Sphrerium, etc. 
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Remains of plants are, however, comparatively common, and Plant remains 
. common. 

generally m the form of fragments of wood presenting every grade of 
preservation between pieces that are seen merely as obscure markings 
in the coarse sandstone, and those which are perfectly silicified and 
shew all the structure of the original woody tissue. Fragments of 
leaves were also occasionally met with, from among specimens of 
which were identified Trapa borealis, Heer, Salisburia, sp., and Podocar
pites Tyrrellii, Dawson. Beside these, Sir Wm. Dawson has identified 
the following genera of fossil woods from among specimens brought. 
from Ribstone Creek :*-Sequoia of the types of gigantea and semper
virens; Thuja of the type of occidentalis; Betula and Platanus. The 
three former have been found in other localities in the Belly River 
series, while the first of the Sequoias and Betula are also known from 
the Pierre shales. 

On account of the extreme paucity of sections, it has been impos- Boundai:ie~ of 
· bl · t l t · h . fi f h . . the formation. s1 e m most cases, o c e ermme t e precise con nes o t is series, 

though enough is known to enable us to fix its general outline 
as it is laid down on the map. Its northern limit is the part most 
doubtful, and it is not at all impossible that instead of dipping under 
and disappearing altogether near the north-west bend of Vermilion 
River, it merely narrows very much here or perhaps disappears under 
the overlying Pierre for a short distance and reappears at the north-
west angle of the North Saskatchewan, where a range of white sand-
stone cliffs occupies the southern bank for several miles. In this case, 
the Piel'l'e shales must cross the valley of the North Saskatchewan 
in the vicinity of the mouth of Beaver Creek, and as there is very 
little evidence as yet forthcoming on that point, we have deemed-it 
advisable to consider that the sandstones, at the above mentioned 
place, belong to the lower part of the Laramie series. 

No workable coal seams have been found in this series, though a thin No coal. 

seam crops out near a small lake in Buffalo Conlee. 

Fox HrLL AND PIERRE GROUP. 

This group consists of dark or light-grey, very friable clay shales, Cfharnkoter 
· orocs. 

weathering down into a soft tenaceous clay; interbedded with bands 
of coarse-grained yellow sandstone. Unlike the beds both above and 
below it is of purely marine origin, having been laid down in a 
sea of varying, though generally very considerable depth. • 

The thickness of the formation, wherever it could be measured, wus Low antiolina.J. 

•Note .on Fossil Woods and other Plant Remains, from the Cretaceous and Laramie Form
ations of the Western Territory of Canada, by Sir Wiiliam 

0

Dawson , F.R.S. Trans. Roy. Soc. 
Canada, 1887, Sect. IV., p. 31. 

9 
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found to be from six to seven hundred feet. In the eastern portion of 
the district, it lies in a very low anticlinal, with a strike of N 30° W, 
the top of which has been denuded away, leaving the sandstones and 
clays of the Belly river series at the surface, while further west it 
disappears under the sandstones of the Larnmie, and is not eeen again 
till the toot-hills are reached, whe1·e its strata either are vertical or 
dip at a high angle to the west or east, being often folded backwards 
and forwards in a very complicated manner, the ovel'lying beds having 
been squeezed out and removed by denudation. 

F()x Hip and It is quite impossible hern to sepa1·ate the Fox Hill sandstone from 
Pierre in:rnpar- . 
able. the Pierre shales, as they are completely interbedded from the 

' top to the bottom of the group. In descending Battle River, this . 
is particularly noticeable, as at the top of the group, yellow sandstones 
are met with containing Placenticeras placenta, Teredo burrows, etc., 
and at the bottom a sandstone quite indistinguishable from that above 
is seen holding precisely the same fossils. In the southern part of the 
district, nodules of clay ironstone are common throughout the shale, 
and fossils are plentiful, both in the nodules and in thin bands of 
included sandstone, but to the northward, fossils become much 
more rare and new species begin to appeae, which are not known to 
the south. 

List of fossi ls. The fossils found in the district up to the present are:-

Ostrea sp. 
Pteria lingu~formis, Evans and Shumard, var. subgibbosa, Meek. 
Inoceramus Sagensis, var. Nebrascensis, Owen. 
Inoceramus Vanuxemi, Meek and Hayden. 
Gervillia recta, var. borealis, Whiteaves. 
Modiola sp. 
Lucina occidentalis, Morton. 
Tancredia Americana, Meek and Hay1len. 
Oyprina ovata, Meek and Hayden. 
Gyprina subtrapeziformis, n. sp. 
Astarte sp. 
Protocardia subquadrata, Evans and Shumard. 
Protocardia borealis, Whiteaves. 
Linearia formosa? Meek and Hayden. 
Pholadomya subventricosa, Meek and Hayden. 
Periploma, sp. 
Liopistha undata, Meek and Hayden. 
Panoprea subovalis, n. sp. 
Solecurtus (Tagelus) occidentalis, n. sp. 
Martesia tumidijrons, n. sp. 
Teredo 01· Turnus burrows. 
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Hydatina parvula, n. sp. 
Anisomyon, fragment. 

EDMONTON SERIES. 

Lunatia concinna, Hall and Meek. 
Baculites ovatus, Say. 
Baculites grandis, Hall and Meek. 
Baculites compressus, Say. 
S caphites nodo.sus, Owen. 
Placenticeras placenta, Dekay, var. intercalare, Meek. 
Pala:.astacus ornatus n. sp. 
Pectoral of a Selachian. 
Abietites Tyrrellii, Dawson. 
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No wo1·kable beds of coal occur in this group within the district, No workable 
. . . beds of coal. 

though m the shales on the top of the high ridge to the north of the 
Neutral Hills, a thin band of carbonaceous shale is seen over a con
siderable area, and at Egg Creek, near the North Saskatchewan, there 
is a thin seam of coal of fine quality. 

The rocks of this group on the plains are either perfectly level or 
dip a few feet to the mile in a south-westerly or north-easterly direc
tion, but in the vicinity of the mountains, they have been very much 
disturbed, and we find sandstones and shales folded into each othe1· in 
a very complicated manner. 

The distribution of this group throughout othe1· parts of Manitoba Exte!lt .beyond 

and the N orth-We.st, has ali-eady been WOl'ked out with considerab le~~~ ~i~~~t 
accurncy by other members of this Survey from long. 106° to the base 
of the mountains as far no l'th as !at. 51°. It extends eastward, roughly 
speaking, as far as the edge of the Pembina escarpment. To the 
northward it is represented by the shales found by Dr. Bell on the 
Athabasca River, below the mouth of Biche River,* and in the Peace 
River region by Dr. Dawson's "Upper Shales" or "Smoky River 
group," which there have a thickness of th1·ee hundred and fifty feet.t 

EnMON'rON SERIES. 

This is perhaps, on the whole, the most characteristic series of the 
entire region, for though its th ickness, wherever determinable, was 
never found to exceed: seven hundred feet, the horizontal position of 
the strata causes it to underlie a very large extent of country. 

It consists generally of whithih or light-grey . clay and soft clayey Cbariicter of 

sandstone, weathering very rapidly with more or less roi.mded out- the roe~ . 

lines. In some p laces, as 011 Red Deer River and in the Hand 

* Geol. Sbrvey Report for 1882-84, p. 8 cc. 
t Gcol. Survey Report for 1879-80, p. 122 B. etc. 
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Hills, it is seamed with a grnat number of beds of ironstone, which 
with thin beds of lignite and lignitic shale, give a definite banded 
character to all the escarpments. It also contains a great number of 
nodules of compact ironstone, which are often perched on little 
pinacles cut out of the soft sandstone. In the northern portion 
especially along the North Saskatchewan, the banded appearance is 
seldom seen, though, with the exception of a smaller quantity of iron
stone, the rock has ve1·y much the same character as further south. 

This is essentially the coal-bearing horizon within the district, all 
the coal found east of the foot-hills, except probably the seams on the 
Upper North Saskatchewan and at Egg Creek, being of this age. 
The top of the formation is marked by an extensive coal deposit, 
seen first in the Wintering Hills as a thin bed of carbonaceous shale, 
but on being traced northward is found to thicken very greatly, till on 
the North Saskatchewan, near Goose Encampment, it has a thickness 
of twenty-five feet. The bottom of the series lies conformably on 
the Pierre shales, without any sharp line of demarcation between the 
two. In fact, the shales gradually lose their massive character, and 
change almost insensibly into thin beds, which are of decidedly 
brackish-water origin. In the Pierre, remains of land plants and 
an imals are very rare, while here traces of land plants become fairly 
plentiful, and on Red Deer River, Dinosaurian bones are met with 
in gl'eat abundance, showing, with the presence of estuarine shells, the 
partly land-locked characte1· of the area within whirh the beds were 
deposited. 

Besides the fragments of teeth and bones of Dinosaurs that Prof. 
Cope has kindly undertaken to determine, the following fossils were 
found in this formation within the district:-

Ostrea glabra, Meek .and Hayden. 
Unio Dance, Meek and Hayden. 
Corbicula occidentalis, Meek and Hayden. 
Panoprea simulatrix, Whiteaves. 
Panoprea curta, Whiteaves. 
Trapa borealis, Heer.-
Salisburia, sp. 
Carpolithes, sp . 
Fragments of exogenous leaves and woods of Sequoia of the types of 

gigantea and sempervirens, and a species of Thuja. 

Extent on the As will be seen by reference to the map, this series underlies a con
::~~tchewan. siderable belt of country extending, on the North Saskatchewan, from 

the outcrop of the "Big Coal Seam" to or a little beyond its easterly 
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bend north of the Beaver Hills; and it stretches a little south of east to 
Red Deer River in the vicinity of the Hand Hills, comprising the 
lower part of the bold escarpment which there forms the south-western 
boundary of these hills. 

To the west, this series gradually disappears under the overlying 
beds of the Paskapoo series, and in the foo_t-hills no sign of its pre
sence could be detected, although, in many places, the junction of the 
Pierre and Laramie was clearly seen, the sandstones of the Paskapoo 
series appearing to rest conformably on the sbales of the Pierre, so 
that the Edmonton series seems to thin out and disappear between its 
western outcrop and the eastern edge of the foot-bills. 

Outside the area embraced in the present map, these beds have been Exte.nt. beyond 
the hm1ts of 

.already mentioned and described by Dr. Dawson* as outcropping on the the district. 

Old Man, Little Bow and Bow rivers, and forming a brackish-water 
transition series between the overlying Laramie and the Pierre; and by 
Mr. McConnell in the Cypress Hills region, who calls them the lower 
division of the Laramie, and writes of them as follows :-t"The lower 
-0ne (division), which succeeds the Fox Hill conformably wherever 
the contact plane of the two formations was observed, bears a strong 
resemblance to the upper part of the Belly River series, and consists 
-0f about 150 feet of feebly cohci·ent greyish and pure 
white clays, sandy. clays, and sands, with occasional beds of car
bonaceous shales and lignite. .A small bed of black clay was also 
found to be pretty widely distributed. The beds of pure white sands 
and clays form the most distinctive feature of this band, and were 
observed, with few exceptions, wherever the base of the formation 
was exposed. In the bad lands south of Wood Mountain this division 
consists almost exclusively of clay." 

Now, turning northward to the Peace River region, 1this series is 
easily recognized in Dr. Dawson's Wapiti River group, which, on the 
lower part of the Wapiti River and on Smoky River, ovedies the 
Pierre shales with a thickness of two hundred feet or more.! pr. 
Dawson also recognized the Wapiti River group on the upper portion 
·Of the .Athabasca Rivet',§ though it is probable that the rocks seen 
a bove the outcrop of the ten-feet coal scam belong to the next over
lying series. Beds belonging to the lower part of the Laramie, and 
perhaps of the age of this series, were found by Dr. Dawson in 
the Rocky Mountains, near the headwaters of Old Man and High wood 
rivers, folded in with older Mesozoic and Palreozoic rocks. 

• Geol. Survey Report for 1882-84, p. 114 ~
t Geol. Survey Report for 1885, p. 67 c . 
t Geol. Survey Report for 1879-80, p. 124 B· 

§Loe. cit., p. 126 n. 
JI Geol. Survey Report for 1885, pp. 89 and 92 B. 
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Presence-of The occurrence of gold in the rocks of the upper part of this series 
gold reeks of . . t t " f: t b h l" h b h 1 t" d this formation. is an m eres mg ac roug t to ig t y t e ana yses men 10ne on 
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page 109 E. It would seem from these analyses that gold is scattered 
in small quantities through the rocks of the Edmonton Series in the 
vicinity of the "Big Coal Seam" on the North Saskatchewan, and as 
it is found on the bars in the river in paying quantities as far east as 
this series of rocks extends, it is IJOt improbable that gold may be 
found sparsely ECatterecl through these sandstones and clays, or even 
through any of the underlying formations. The r iver annually washes 
a large quantity of these soft rocks from its banks, and separates the 
gold, which settles with the heavier sand and gravel on the bars run
ning out into the stream, while the finer material is carried further 
east and continues to whiten the water as far as Cedar Lake. 

Miners assei·t that the coarsest gold is found in the neighborhood of 
the above mentioned coal seam, and that it becomes finer as they go 
down the river. 

Dr. Selwyn recognized the fact that the gold in the Saskatchewan was 
not derived from the mountains at its source, but rather was washed 
out of the soft rocks which form its banks, after it leaves the harder 
strata of the mountains ; and he considered that it was disseminated 
throughout the "drifts composed of granitoid gneiss, wiLh hornblendic 
and micaceous schist , quartz and limestone, which are spread over the 
face of the country for hundreds of miles and which must have been 
themselves largely derived from the denudation of the great belt of 
Laurentian and other crystalline rocks, which extend from the shores 
of Lake Superior north-westerly to the Arctic Sea." (1. c., p. 58.) Itis 
not improbable that some gold is derived from the overlying drift; but 
some is certainly, as above stated, derived from the underlying rocks 
of the Edmonton Series, especially about the horizon of this coal seam 
which forms their upper boundary. 

The question of the source from which the gold was originally 
derived therefore involves that of the materials which form the sand
ston.es and clays of this series, but the information at hand for the 
determination of that point is very small. 

It will be seen by reference to page 132 E that this series is con
sidered to be of brakish water. origin, and that the position of the 
western shore-line of the sea in which it was deposited lay but a short 
distance beyond the western limit of its present outcrop, while the sea 
itself stretched far out towards the north, the east and the south. 
As much of the material of which these rocks is composed is a coarse 
heavy sand that would not readily have been carried from one shore to 
another by ocean-currents, it seems more reasonable to suppose that it 
was derived from the wear of the adjacent coast-line, or rather, as the 

• 
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coast was in all probability skirted by a wide belt of marsh, was brought 
down from the high lands in the interior by rapid streams that poured 
their waters, laden with detrital material, into this shallow sea. At 
present the Rocky Mountains occupy a position just west of, or in some 
places overlapping this ancient shore-line, but the results of the exami
nations of the mountains lately canied on by Dr. Dawson and others 
have shown no reason to suppose that they were then at all folded, but 
rather seem to indicate that they were me1;ely a comparatively undis
turbed land area through which rivers might flow to the nearest ocean. 
J,ime is present in large quantity in the rocks of the Edmonton Series, 
and it was probably derived from the Devonian and Carboniferous 
limestones which doubtless came to the surface over pai·t at least of the 
above area, an area of course very much l:t.1ger than that now occupied 
by the Rocky Mountains, but the materials of which the san~stones are
composed are not such as could have been derived from these overlying 
limestones or even from the underlying quartzites and slates, but con
&ist largely of felspar, with some quartz, mica, and a decomposed fer
ruginous mineral, probably magnetite, or such as might be expected 
to be derived from the degradation of granitoid rocks. 

A wide belt of such rocks exists in the present Selkirk or Gold range, 
just west of the Rocky Mountains. It would seem not improbable, 
therefore, t hat rivers rose in this range and flowed eastward across 
the intervening land :wea into the sea in which the Edmonton Series 
was being deposited, carrying with them the sand derived from the 
rock over which they .flowed in the u1)per part of their courses, and 
with this saud would be mingled a large quantity of calcareous material 
washed from the sedimentary palreozoic beds ·composing the banks in 
their stretches. 

In this case the gold found in the North Saskatchewan would have Gold derived 

b . . 11 . d . d f th . d f h . d from Selkirk een ongma y enve rom e wearmg own o t e gneisses an Mountains. 

granites of the Selkirk Mountains, from which numerous small streams 
are still carrying gold into the wide valleys that run along their 
eastern and western sides. 

PASKAPOO SERIES. 

Under this heading we group all the Laramie rocks lying above 
those of the Edmonton series ; thus it will include Dr. Dawson's 
Porcupine Hills and Willow Creek series, and all but the lowest 700-
900 feet of his St. Mary river series. On the plains, no place was 
seen where its total thickness could be measured, but at the outer 
edge of the foot-hills, on Little Red Deer River, a thickness ofTfhick!less 

· o series. 
5, 700 feet at least was determined, the bottom of the formation 
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not being seen, and it is probable that a considel'able thickness had 
been denuded from the top. 

f~eaf~~~~tftn. The beds consist of more or less hard, light-grey or yellowish, 
brownish-weathering sandstone, usually thick-bedded, but often show
ing false bedding ; also of light bluish-grey and olive sandy shales, 
often interstratified with bands of hard lamellar ferru~inous sand
stone, and sometimes with bands of concretionary blue limestone, 
which bums into an excellent lime. The sandstones consist of 
very irregulal', though slightly rounded, grains of quartz, felsl'ar, 
aml mica, cemented together in a calcareo-argillaceous matrix. 

List[of fossils. The whole series, as shewn by its invertebrate fauna, is of fresh water 
origin. In this district the following fossils have been found in it:-

Unio Dance, Meek and Hayden. 
Splueriurn formosum, var. 
Limncea tenuicostata, Meek and Hayden. 
Physa Copei, White. 
Acroloxus radiatulus, Whiteaves. 
Thaumastus limnceiformis, Meek and Hayden. 
Goniobasis tenuicarinata,· Meek and Hayden. 
Hydrobia, sp. 
Campeloma producta, White. 
Viviparus Leai, Meek and Hayden. 
Valvata filosa, WhiteaYes. 
Valvata bicincta, Whiteaves. 

Of fossi l plants the following have been found :
Onoclea sensibilis, Linn. 
Sequoia Nordenskioldii, Heer. 
Sequoia Langsdorfii, Heer. 
S equoia Couttrice, Heer. 
Taxodium occidentale, Newberry. 
Platanus nobilis, Newberry. 
Corylus McQuarrii, Heer. 
Quercus, sp. 
Populus acerifolia, Newberry. 
Populus Richardsoni ? Heer. 
Populus arctica, HC!.er. 
Ficus, sp. 
Salix Laramiana, Dawson. 
Viburnum asperitm, Newbeny. 
Viburnum Saskatchuense, Dawson. 
Catalpa crassifolia, Newberry. 
Sapindus, sp. 
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Gary a c.ntiquorurn, New berry . 
. Juglans, sp . 
.lVelurnbiurn Saskatchuense, Dawson. 

137 E 
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Within the district north-east from the edge of the disturbed region Extent.of the 
' formation. 

this series occupies a belt seventy to a hundred miles wide, and in the 
foot-hills themselves, it constitutes entirely the outer anticlinal, and 
within that, it is folded in with the Pierre and older beds. Outside the 
·district it has been traced along with the Edmonton series as the 
Laramie or Lignite Tertiary formation, by Drs. Richardson, Selwyn, 
Dawson and Bell, southwat·d to the Boundary Line, eastward to the 
'Turtle Mountain in Manitoba, and northward to the Arctic Circle in 
the valley of the Mackenzie. 

In reference to the age of the Laramie, including its two subdivisons, Age of Laramie 

some interesting discoveries have been made. In ascending from the 
Pierre group, which is clearly of Upper Cretaceous age, we pass gradu-
ally from beds of purely marine origin to the Edmonton series, which 
was laid down in shallow brackish water in an almost land-locked bay, 
-0 1· in a g1:eat salt marsh neat· the mouth of a large rivet·. This is shown 
by the presence of numerous beds of coal, of many fragments of land 
plants and leaves, of brackish-water molluscs, and great numbers of 
bones of land Dinosaurs, which have evidently been entombed in the 
.beds over which they waded or in the marsh on or along the edge of 
which they used to feed or hunt their prey. 

The shore line that bounded towards the west this shallow water or Shore line of 
. Edmonton sea. 

marsh ran between the present western outcrop of the Edmonton sel'les 
and the position of the foot-hills, though further south, according to Dr. 
Dawson, these beds extend through the present position of the foot-hills 
into the mountains, which were, however, not then upraised; but in the 
.district under consideration, the region of the foot-hills was raised slight-
ly above the sea level, though not to such an extent as to sufter any 
appreciable amount of erosion, and was, doubtless, cut through by 
rivers that brought down sediment from the higher land to the west, and 
spread it out over the marshes near the shore as stated on a previous 
page. 

At the close of the Edmonton ptlriod, the pressure which had caused Mountains up-

h . . f th t l . f th b tt f tb p· lifted at close t e upr1smg o · e presen · p a ms-area rom e o om o e ierre of Jlldmonton 

sea, and which towards the west had raised the land completely above perwd. 

the surface of the water, was relieved by the uplifting of the Rocky 
Mountains along a line near the western edge of this great area, and 
the "Plains " sank again beneath the surface of the sea, now cut off 
·entirely from the main ocean and converted into a great inland lake, 
.and a thickness of several thousand feet of sandstones and sandy shales, 
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' was laid down on the gradually sinking floor, these sandstones and 
shales being the Paskapoo series of this report. In these beds, no
Dinosaurian remains have been discovered, but we find in them a con~ 
siderable number of land plants, and land and fresh-water molluscs, 
with occasionally beds of coal. 

At the close of the Laramie, another period ·of elevation was ushered 
in; the foot-hill s were folded into something like their present condition, 
and a great thickness of the Laramie was denuded before the Miocene 
of the Hand Hills was deposited on it. 

Judging, therefore, from the facts that the Edmonton series is com
posed of but from 600 to 700 feet of sands and clays, which have been 
rapidly deposited conformably on the top of shales of Upper Cre
taceous age; that the flora and invel'tebrate fauna of this period are very 
similar to those of the Belly River series, which distinctly underlies the 
Pierre; that, at the same time, Cretaceous types of Dinosaurs continued 

. to flourish; that, at the end of this period, these latter forms died out, 
./ and a time of great disturbance ensued, in which the Rocky Moun

tains were uplifted, it seems reasonable to place the close of the Creta
ceous Epoch at the time of deposition of the topmost beds of the
Edmonton series; and that the Tertiary Epoch began with the com
mencement ~f the Paskapoo period, during which a great thickness of 
sandstones and sandy shales was laid down without any apparent 
break or unconformity. In this Paskapoo series then , we have the
representative of the Eocene of Europe. 

MIOCENE. 

Composition. Resting on the denuded edges of the Laramie in the Hand Hills, are 
beds of light-grey argillaceous m:u·ls interbedded with fine-grained 
sands, which pass upwards into a bed of quartzite pebbles, in some
places held together by a hard calcareous cement, and forming a com
pact conglomerate. On the west side of the hills this stands out 
boldly at the top of the escarpment, giving the impression when seen 
from a distance, of a horizontal band of hard sandstone. 

These rocks have already been referred to on page 78 E in describing
the geology of the Hand Hills. 

No fossils. Though fossils were carefully searched for throughout the formation, 
none wei·e found, but there 1s little doubt, considering its position 
and character that it is of the same age as the Miocene of the 
Cypress Hills, which was first examined by Dr. Hector, in the summer 
of 1859, and briefly described by him,* though its exact age, thick-

*Journals, Detailed Reports, and Observations, relating to the Exploration by Cnpt. Palliser. 
London, Government, p, 221, and Q. J. G. S., Vol. XVII. p 399. 
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ness and distribution, was not known till the Cypress Hills were · 
visited by Mr. McConnell, in 1884. 

POST-TERTIARY. 

Overlying the greater part of the area examined, is an extensive,· 
though generally thin, sheet of superficial sands, clays and gravel, 
which fill in and level up many of the irregularities in the surface of 
the Cretaceous and Laramie rocks, though, as in the case of many of 
the rolling bills, they have also served to add to the surface ir
regularities. 

In the district to the south, Dr. Dawson has divided these deposits 
into several fairly distinct sub-divisions, and as these can, in many 
cases, be also distinguished in the area under consideration, his table is 
here given : * 

"Stratified sands, gravels and silts. 
Upper boulder-clay. 
Interglacial deposit with peat. 
Lower boulder-clay. 
Quartzite shingle and associated beds." 

Divisions of 
superficial 
deposits. 

The quartzite shingle consists of a deposit from two to twenty Bed of. 

feet in thickness of well-rounded, water-worn quartzite pebbles, aboutihi~ri~~e 
the size of small cobblestones, imbedded in a matrix of soft sand. 
This pebble bed rests everywhere immediately on the surface of the 
underlying Laramie, having been deposited at various elevations in 
lake or river beds in the epoch immediately preceding that in which 
the country was buried under a great continental glacier or glacial sea. 
The distribution of the quartzite shingle has already been traced and 
described by Dr. Dawson from near the mouth of St. Mary River to 
the Bow River, at the mouth of the Highwood, and it remains here to 
describe it northward to the North Sa8katchewan. 

On the Little Red Deer Rivtir it was first seen a short distance below 
the mouth of Dog Pound Creek, where a thickness of :fifteen feet under
lies the boulder-clay at an elevation above the sea of 3,300 feet. On 
Red Deer River, gravel tenaces and flats are common in the upper part Gravel terraces 

of its course, but these were not seen to be overlain by boulder-clay till 
a bank a short distance below the crossing of the Rocky Mountain House 
trail was reached at an elevation of 3,150 feet. Here the pebble bed 
Tests immediately on the sandstones of the Laramie, and is overlain by 
the bottom beds of the boulder-clay, as shown in the following section: 

* Geol. Survey Report for 1882-84, p. 140 c. 
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FEET. 
Light-coloured, roughly stratified sanc\y clay with 

numerous pebbles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 
Stratified sand becoming slightly clayey towards the 

top and containing a few p~bbles . . . . . . . . . . . . . . . . . 7 
Rather hard dark-coloured unstratified boulder-clay 

containing pebbles of quartzite, sandstone and coal, 
but none of gneiss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17 

Bed of quartzite pebbles, with soft sandy matrix, 
unstratified, except that the pebbles are lying with 
their greater axes horizontal. The line between 
this bed and the one above it is very sharp..... . ... 20 

Sandy shales and sandstones . ... . . . . . . .. . . . . . . .. . .. 8 

57 

Below the above point, the pebble bed is seen almost constantly in the' 
banks of the l'iver to a short distance below the mouth of the Blind 
Man, where it is cut off by a ridge of Laramie hills, through which 
the river has worn a steep narrow go1·ge. All the sections seen are 
essentially the same as that given above. 

On North In the valley of the North Saskatchewan River, the pebble bed is Saskatchewan 
River. seen at an elevation of 3,000 feet, a few miles above the mouth of Baptiste 

River, overlain by boulder-clay, and again, a short distance below 
Edmonton, a similar quartzite pebble bed eight feet in thickness overlies 
rocks of the Edmonton series and merges above into stratified sand, 
forming in all a bed twenty feet in thickness. This again is overlain 
by dark columnar boulder-clay, the lower edge of which is sharply 
defined against the stratified sand below. 

on·BattleRiver On Battle River, grnvel, apparently also of this age, underlies 
the level country west of Todd's Crossing, being here generally over
lain by the more stratified upper portion of the boulder-clay, though 
the lower columnar part is also seen in so.me places. At one point a 
short distance south of where Battle River flows into the wide val
ley of Pipestone Creek, a bed of gravel twelve feet thick, in which, 
however, there appears to be a slight admixture of small pebbles of 
gneiss, underlies the boulder-clay, and generally rests on the surface 
of the Laramie, but in one place, as stated on page 85 E, the otherwise 
horizontal surface of the Laramie is hollowed out for a depth of about 
our feet, and the d!3pression is fi lled with large boulders of gneiss 

and quartz ite, mingled with nodules of clay ironstone. 
Origin of the It is prnbable that the material of the gravel seen in the upper parts 
gravel deposits. f th t th t . . d . d d' tl " th o e s reams, nearer · e moun ams, is enve irec y 1rom e 

Paheozoic quartzites in the Rocky Mountains, and it is also probable 
that all the material of the quartzite pebble beds on the plains were 
originally derived from the same source, but in the case of the 
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shingle beds near Edmonton as well as of those on Battle River, it would 
seem that their material has been immediately derived from some areas 
of older conglomerate, perhaps of Miocene age, that formerly covered 
the top of the Beaver Hills, but have long since been denuded and 
redistributed over the Jess elevated country. The gneissoid boulders, 
however, that are seen to underlie the shingle near Battle River must 
have been brought from the north or north-east by a stream that 
flowed southward from the Archman continental nucleus. This would 
be quite in accord with the theory of the southern elevation of the 
continent in the Post-Pleiocene times, a theory for which many other 
and independent proofs have been advanced. 

In the Battle River valley, near the mouth of Iron Creek, a thick Deposit at 

d · f · 1 f d t d 1. mouth of Iron • epos1t o quartzite grave o more recent a e un er ies a con- Creek. 

siderable area. It has doubtless been derived from some beds of older 
conglomerate that probably covered the country in the vicinity of 
Flagstaff Hill. 

Resting on the surface of all the older strata, including the pebble- Boulder clay. 

bed just described, the boulder-clay covers a gl'eat part of the district 
east of the foot-hills. Towards the west it is generally divisible into 
two fairly distinct portions, while further east, the characters that dis-
tinguish the two subdivisions do not obtain, and at present it must be 
considered simply as one deposit. Nowhere throughout the district, 
however, is this boulder-clay deposit known to be of any great thick-
ness; it would not average more than from twenty to thirty feet, 
while in many places it has been entirely denuded, leaving the 
Laramie and Pierre clays close to the surface or covered only with a 
few feet of earth derived from the disintegration of the underlying 
beds. But the valleys cut by most of the streams are so shallow, and 
the banks are so sloping, that very often there is no sign of the under-
lying rocks. 

This boulder-clay is composed of a more or less sandy clay generally Composition of 

:fi 1 d . bb b . boulder-clay . rm y compacte together, and holdmg pe Jes and oulders which 
in the western portion are largely composed of quartzite, though some 
of gneiss are almost always present, but further out on the plains the 
percentage of quartzite pebbles becomes very much reduced, and peb-
bles of sandstone become comparatively numerous; almost every-
where, too, fragments of lignite derived from the underlying rocks are 
present. 

The deposit is generally massive in character, but often, in Pbysical 

its upper portion, shows indistinct signs of stratification, while the character . 

lower portion is inte1·sected by numerous jointage planes, so that 
where a bank is being rapidly washed away it presents an almost per
pendicular face, with a roughly columnar, rather than an even surface. 
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The prevailing colour is a bluish or yellowish grey, but the lower 
beds are generally much darker from the presence of fragments of 
coal as mentioned above. 

The larger streams almost everywhere cut through this boulder· de
posit, the only exception ·being th"' North Saskatchewan, near the 
mouth of Beaver Creek, where the banks a l'e less than a hundred feet 
high, and Rosebud Creek, about the middle of its course, where the 
banks have a height of eighty feet. 

Western limit· The western limit of the boulder-clay appears to coincide closely 
with that of the underlying quartzite gravel, but this is doubtless 
either because the gravel has been washed away when not protected 
by a covering of clay, or because w.e have not been able to separate 
the recent from the more ancient gravel beds, where the overlying 
glacial deposits are absent. This western limit follows roughly the 
3000 feet contour line, rising, however, towards the south three or four 
hundred feet above it. 

On Little Red 
Deer River. 

On Red Deer 
River. 

On North 
Saskatchewan 
River. 

In descending Little Red Deer River, boulder-clay is first seen near 
the mouth of Dog Pound Creek, where it overlies the pebble bed with a 
thickness of twelve feet, while on the latter creek, it crops out along 
the sides of the wide sloping valley for several miles above its 
mouth. 

On Red Deer River, the first section obsel'Ved was that given on page 
138 E, where the drift exhibits the typical characters of the upper 
and lower subdivisions, separated by a bed of stratified sand. Near the 
mouth of Blind Man River, the uppermost subdivision of the superficial 
deposits is exposed, as a band ten feet thick, of light-grey, rather hard, 
stratified silt, immediately overlying the dark-coloured lower boulder
clay, and forming a projecting ledge, the line between th'.lse two latter 
beds, however, not being sharply defined. Towards the no1·thwest, 
near the head waters of the Blind Man and Medicine rivers, dark-grey 
sandy boulder-clay covers the sul'face, while on the other side of the 
watershed, near the source of Wolf Creek, similar clay with included 
gneissoid boulders, forms in places the bank oft.he stream. 

On the North Saskatchewan many gneisso id boulders are scattered 
along the bed of the river as fat· up as the mouth of Baptiste River, and 
to a short distance beyond it, where the following section was observed 
in the sloping bank: -

FEET. 

Light-grey bedded clay. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 
Covered . .. . •• . .. . .. . . . . .. . . . . . . . . . . .. .. . ..• . . . . . . . . .. 30 
Dark-coloured jqinted sandy clay containing pebbles of 

coal, quartzite, gneiss, etc. ... . . . . .. • . . . . . . .. . .. . .. . . . . 6 
Bed of quartzite pebbles ...... .. .. . . . .. .. . .. . . . .. .. . .. . 14 
Lamellar light-grey sandstone . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
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East and north of the line thus roughly outlined by the above ex
posures, the boulder-clay covers the country more or less continuously, 
the Hand Hills being the only area on which it appears never to have 
been deposited. Its thickness is, however, very unequal, being much 
greater in the pre-glaciarhollows in the Cretaceous and Laramie rocks, 
than on the tops of the hills that had been formed when these under
lying rocks were being worn down to their p1~esent level. 

The stratified sands and silts overlying the true boulder-clays have Stratified sands 

1 1 d . t t t . fill" . t d . and silts. a so p aye a very impor an par m mg up ancien epress10ns. 
As the front of the great continental glacier receded towards the north, 
or when the water was retiring at the close of ·the glacial epoch, large 
lakes filled the depressions in the uneven surface of the country, and 
into these lakes the drainage of the surrounding land was carr-ied, and 
its included sediment settled to the bottom forming beds of fine strati-
fied sand and clay. Similar beds must be forming now on a small scale 
in the little lake at the bend . of Battle River, between Todd's Cross-
ing and the "Leavings," as the river flows into it loaded with 
sediment, but leaves it beautifully clear, having dropped all its mud 
among the weeds in the shallow lake. Beds of this character are 
well seen on Red Deer River, near the crossing of the Calgary-Edmon-
t.<m trail, and on Rosebud Creek, about the middle of its course. On 
the latter stream, the following interesting sections were observed:-

FEE'l'. INCHES. 

Banded and almost shaly light-grey clay. . . . . . . . . . . 15 0 
Compact clay .. .... . . . . . . . . . • .. . . . . .. . . . . . . . . . . . . . 12 0 
Sandy clay with boulJers ............. ... ....•• · · · · 15 0 
Pure stratified sand. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40 0 

82 0 

And at a short distance further east :-

Bedded sbaly clay, at the top ... ................. .. 
Sandy boulder-clay . . . • . . . . . . . . .. . . ............ · . 20 0 
Irregular seam of lignite. . . . . . . . . . . . . . . . • • . . . . . . . . 0 1 
Whitish sandy boulder-clay with a few small 

pebbles, and a thin seam of ironstone . . . . . . . . . . . . 4 0 
Clayey sandstone ..................... . .... · . . . . . . . 8 0 

32 1 

Lignite in 
boulder-clay. 

This is the only place in this district where a seam of lignite was 
noticed in the boulder-clay, though Dr. Dawson has recorded it from 
several places in the region to the south. 

. h N h S k h Irre1mlllr drift A short distance below Edmonton, on t e ort as ate ewan, some on North · 
· · · f th fi · 1 d •t h 1 b Saskatchewan very mterestrng sect10ns o e super cia epos1 s ave a so een seen . River. 
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lrre~ular 
"rolling" 
hills. 

Sand hi ll s . 
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From Edmonton to the mouth of Sturgeon River, from fifteen to twenty
five feet of columnar dark-coloured sar.dy drift occupies the top of the
bank, underlain by about twenty-five feet of stratified sand and gravel.. 
At the mouth of Beaver Creek, the banks of the North Saskat
chewan al'0 seventy feet in height; they are composed of yellow sand 
and are interbedded with blue shaly clay containing pebbles of gneiss, 
quartzite, ironstone, etc., while the top is a sandy clay containing large 
gneissoid boulders. These sands and clays are newer than the true 
boulder-clays, being composed of material largely derived from them ; 
they are probably of the same age as the bedded clays, and not impro
bably also as those of the older drainage channels shortly to be 
described. 

On the Plains east of the 113th meridian, the surface is generally 
covered with a few feet of drift, but this deposit is not known to be· 
anywhere of any very great thickness, as most of the streams have cut 
through it into the underlying rocks. Over considerable areas, how-. 
ever, it has been piled up very irregularly; for instance, in the Neutral 
Hills it has played an important part in giving the country its present 
hilly aspect. Th e same may also be said of the Blackfoot Hills; and the 
Beaver Hills are simply rounded drift knolls that have been laid down 
on an elevated ridge of the underlying Laramie rocks, or against the
edge of a plateau that has since been washed away. 

On the southern and eastern sides of the Hand Hills, on the south 
side of the Wintering Hills, and in a few other places, the drift 
assumes the form of round-topped hills, sometimes as much as two . 
hundred feet high, with a roughly circular contoue, separated by 
deep grassy dep1·essions in the bottom of which lie little fresh-water 
lakes, none of which have any outlet. Very few sections were seen 
in these hills, but those which were seen showed boulder-clay similar 
to that overlying the more level parts of the country. 

Consideeable areas are also covered with loose yellow sand, either · 
as drifting sand hillti such as those lying south of Rosebud Creek, 
south of Battle River near the mouth of Ribs tone C!'0ek, and the low 
sandy ridges that run across the plains near the head of Sounding 
Creek; or as more consolidated sand, such as that of the wooded hills 
north of the Neutral Hills, and over a considerable stretch of country 
still fw·ther north. The Beaver Hills are also overlain by a sandy 
covering derived, doubtless, from the disintegration of the underlying 
drift; and on Clearwater River and Prairie Creek, towards the foot
hills, long ridges of coarse yellow sand, covered with cypress and 
juniper, run parallel with their eastern edge. 

Distribution of Wherever the boulder-clay comes to the surface, and on many of the 
boulders. higher ridges on which it has been in all probability but thinly depo--
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sited, and has since been washed away, large and small boulders of 
gneiss, doubtless of eastern origin, cover the surface. On the plains, 
these boulders are collected and exposed in great numbers around the 
edges of lakes, as well as on the summits of all the higher elevations. 
This is especially the case on the Neutral Rills, the summits of which, 
and, in fact, of all the surrounding higher lands, are covered with a great 
profusion of boulders of gneiss and limestone, while on the sides of the 
hills there are many small pebbles of chert. Either these hills 
were formed in the glacial sea in shallow-water where numbers 
of icebergs stranded and dropped their load of pebbles and boul
ders to the bottom, to be afterwards rounded by atmospheric agencies 
when the country rose above the level of the water; or the stratum 
of boulder-clay or till that wa::i deposited by the continental glacier, has 
had the greater part of its :finer sediment washed down to a lower level, 
leaving the large boulders on the tops of the hills. On the summit of 
Blackfoot Rills a few gneissoid boulders are scattered, but on Beave~· 
Rills very few bouldel's are seen except around the lakes as they 
have probably been buried under the many beaver meadows which fill 
most of the valleys. Gneissoid boulders are also numerous on the top 
of Medicine Lodge Rills at an elevation of 3,415 feet, on the ridge 
east of the crossing of the western Wolf Creek, and on the sides of the 
ridge at the head of the west branch of Medicine River at an elevation 
of about 3,200 feet. Mr. Hamilton, my assistant, in 1885, stated that 
he found a gneissic boulder also at about the latter elevation on the 
trail leading southward from Rocky Mountain Rouse. 

The top of the Rand Rills shows no signs of glaciation, but at an Unglaciated 

elevation of about 3,200 feet, the surface begins to break into rolling iJ~~~0:Hms. 
bills, which represent either the shore line of the glacial 
sea or a morainic deposit along the edge of the great glacier. 
The country around the foot of the hills, as well as around the Winter-
ing Rill", is thickly strewn w ith quartzite pebbles, evidently derived 
from the Miocene conglomerates that now cap the Rand Rills and 
may formerly have also overlain the Wintering Hills. 

Terraces are seen on the upper parts.of all the principal streams and ll.iver terraces·. 

on the North Saskatchewan throughout the greater part of its course 
down to Fort Pitt, as well as. in some of the old drainage channels that 
intersect the countq, notably in that down which the Vermilion River 
now flows. The~e old channels, the principal of which have been 
enumerated on a former page of this report, have, in the period im- ~hna~~~fsriver 
mediately t;UCceeding the Glacial epoch, carried large streams in 
an eastward or south-eastward direction from the mountains or their 
vicinity. Now their banks are sloping and grassy and they are 
drained by very small streams, or their bottoms are occupied by narrow 

10 
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lakes. Where these old channels connect with those in which large 
rivers at present flow, the st1·eams, in every case, appear to have been 
diverted from more southern to more northern courses, as will be seen 
by following out on the accompanying map some of the valleys 
mentioned below. 

The valley that runs south-eastward from the Elbow of Clearwater 
River is one of these old drainage channels, and once carried the 
waters of the Clearwater southward into the Red Deer. It is wide 
and sloping, several very well defined tenaces extending along the 
hills on either side. 

East branch The east branch of Blind Man Rivet· also flows in one of these old 
of Blind Man h b f h River . channels; its source is in t e ottom o t e valley, in a deep marsh 

which is drained by two streams flowing in opposite directions and 
dii:;charging respectively into the Red Deer and into the North 
Saskatchewan. Just south of the twelfth Base Line, a wide grassy 
plain, forty feet above the lev.el of the marsh or "muskeg " at 
the watershed, stretches for several miles along the west side 
of the stream. The surface of this plain is composed of yellow 
sandy clay, beneath four feet of which is a deposit twenty feet 
or more in thickness, of rounded, water-worn quartzite pebbles. These 
pebbles have evidently been brought down from the quartzite rocks of · 
the mountains by the stream that flowed through the valley, and were 

Gravel deposit. spread over the berl of its channel, which at the time expanded here 
into a shallow lake. Precisely similar deposits have been com
paratively recently formed on many of the rivers flowing from the 
mountains, al:! for instance, on the Bow River at Calgary, and on the 
North Saskatchewan at Rocky Mountain House. 

The valleys of the upper Battle River, of Black Mud, Pipestone 
and Tail creeks are also ancient river channels. The valley of 
Vermilion River which, towards the north-west, joins or more prob-

Vermilion N h S k h ]] d d h River valley. ably crosses the ort as ate ewan va ey, an , towar s t e south-
east, runs into Grizziy Bear Coulee and the Battle River valley, is an 
old channel that must have canied a large stream eastward, for it is in 
many places very wide and deep, with well defined terraces. The 
valley through which the present stream discharges northward 
into the North SaHkatchewan, is narrow and ill-defined, with steeply 
scarped banks towards its mouth, and has evidently been much more 
recently formed than the wide valley through which it flows south
eastward from the "Chain of Lakes." 

4ge of ancient 'Vhether these valleys date back as far as the bedded clays or not, it 
nver channels. . . "bi t f th · f 

1~ 1mposs1 e to say at presen , on account o . e extreme ranty o 
sections along their sides, but they show clearly an ancient drainage 
system anterior to the pre&ent one, when, perhaps, the rain-fall was 
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hewiel' than it is now and considerable accessions were made to the 
volumes of the stl'eams after they had left the mountains. At present 
these valleys are being gl'adually filled up by detl'ital material washed 
in from eiLhel' side, the fol'ce of the water, in the existing streams, not 
being sufficiently great to carl'y away all the sediment that is being 
brought down into them. 

ECONOMIC MINERA.LS. 

Coals and Lignites.-The enormous deposits of coal and lignite that Qoal.s and 
lignites . 

undedie an area of more than 12,000 square miles in the western 
part of this district must be considered as first in value and importance 
among its economic minerals. Analyses of specimens collected 
from the different seams near their principal outcrops are found on 
preceding pages, while fuller descriptions and analyses are included in 
Mr. Hoffmann's report, Past T. Reference might also be made to Dr. 
Dawson'ti chapter on coals and lignites in his "Report on the' Region 
in the vicinity of the Bow and Belly rivers,"* where much useful 
informat.ion with regard to western coals and lignites is recorded. 

The only true bituminous coal yet found within the district is that Bituminous 

outcropping on the edge of the disturbed belt on the eastern side of the ~~~~.n Bow 

first anticlinal seen, as the mountains are approached in ascending the 
Bow valley. On the north side of the river, one seam two feet ten inches 
thick was all that was observed, with a strike S. 19° E. and an eastward 
dip of 30". The specimen analysed from this outcrop was found to 
contain a large pe l'centage of ash, while a specimen sent from the 
opening on the south side of the river, contained less than half as much; 
but this latte1· specimen represented, in all probability, the best part 
rather than the average of the seam. 

Taking the thickness of the coal south of the river as seven feet, and 
assuming that the dip gradually decreases to the eastward, this seam 
would contain about 9,500,000 tons of coal per square mile. 

The extent of this coal-bed to the north and south has not yet been 
worked out, but there is evei·y reason to suppose that it will be found 
stretching for many miles on either side of its present known out
crops. 

Nearest in character to the bituminous coal, are the lignitic or semi- Lignit\c 
orsem1-

bituminous coals found on the Red Deet· River at the eastern edge of bituminous 
• 00~· 

the foot-hilhi, and m the comparatively undisturbed beds at Rocky 
Mountain House on the North Saskatchewan, both like the seam on 
Bow Bi ver, in the Pa8kapoo or uppei· subdi ,·ision of the Laramie. The 
seam on the Red Deer is almost vertical and so much broken and slick-

• Geol. Survey Report for 1882-8'1, pp . 
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en sided that it was very difficult to make out its exact length. It occurs 
on the continuation of the same anticlinal as the seam at Coal Creek, 
and, probably, represents the same horizon. It contains a little more 
hygroscopic water than the coal from this latter seam, but a consider
ably smaller percentage of ash. 

~gg:,t{iJlocky The seam at Rocky Mountain House is very irregular, being at the 
House . mouth of the Clearwater but eight inches thick, while a mile and a 

half further north on the North Saskatchewan, it measW"es from two to 
three feet. It has a much larger percentage both of water and ash than 
that from the Red Deer, but is still very compact and capable of being 
transported for long distances without breaking into fragments . It is 
hardly possible that this seam can be worked economically at any of 
the known outcrops, fot· more than local use, but it is not improbable 
that other and thicker outcrnps may be found in the vicinity from 
which a large supply could be mined. 

Lignite-coals.in Of lignite coals the only seam of any considerable thickness at present 
Paskapoo series . . 

known m the Paskapoo senes, outcrops on the North Saskatchewan 
twelve miles above the mouth of Yapeoo or Buck Creek in township 
49, range 7, west of the fifth principal meridian. The outcrop 
of this seam is very much obscured by land-slides, but in one place a 
thickness of fifteen feet of lignite coal was measured and the bottom 
of the seam was not seen. In another place, five miles di stant, the 
seam was seen to have a thickness of eight feet. Taking, therefore, 
eleven and a half feet as the mean thickness of this seam throughout 
the five miles down the river, and assuming that it extends for at least 
a mile on either sid e of the river valley, this area would be underlain by 
140,000,000 tons of lignite coal. This appears to be the same coal 
horizon that is represented by a thin seam both on the upper part and 
near the mouth of Paskapoo or Blind Man River and at the trail 
crossing on Rosebud Creek. 

Lignite-coals in At the top of the Edmonton 8eries, between four and five hundred 
Edmonton 
series. feet below the last mentioned seam, there is a very persistent coal 

horizon that is seen cropping out on the North Saskatchewan with a 
thickness of twenty-five feet, on the Red Deer with a thickness of ten 
feet, on Devil's Pine Creek with a thickness of four feet and a half, on 
Three Hills Creek with a thickness of over two feet, and on Knee 
Hill Creek with a thickneRs of four feet. It is impossible, at presenti 
to compute the enormous amount of lignite to be found in this exten-
8ive deposit, but the following figures may be given as the quantity 
that may be relied on with considerable certainty as occurring in the 
immediate vicinity of some of the above outcrops. 

On the North Saskatchewan, the seam was seen to extend in a straight 
line for three miles retaining its thickness of twenty-five feet; and fo1· 
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several miles further, large outcrops were seen that could not easily be Thick seam 

measured. It was also, in one place, seen to extend a mile back from ~~~~~~~ewan 
the river. If we take then a length of three miles of this seam, a width River. 

of a mile on each side of the valley, and a thickness of twenty feet, in 
Ol'der to allow for any local constrictions, this small area would be found 
to contain over 150,000,000 tons. On the Red Deer River the seam 
contains about 12,500,000 tons per square mile; on Devil's Pine Creek, 
5,500,000 tons per square mile, on Knee Hill Creek, 5,000,000 tons 
per square mile, and in the valley of this latter stream, the seam was 
traced for from two to three miles down the creek. The line of out-
crop of this seam has, therefore, been traced more or less continuously 
for one hundred and eighty miles, and as will be seen by referring to 
the preceding pages, the lignite coals at :;ill the outcrops was of good 
quality. 

Throughout the Edmonton series, there are various other coal Comparison 

f . . b d h with American seams o greater or less extent, many of which will e opene as t e coals. 

country becomes more fully developed; but the one that appears to be 
mo~t persistent is found at a height of about one hundred and sixty 
feet above the bottom of the series. At the mouth of Rosebud Creek, 
this seam was found to have a thickness of six feet ten inches, while 
on Battle River and Meeting Creek, it has a thickness of four feet, 
representing 5,000,000 tons per square mile. This is essentially the 
same coal horizon that is again seen at Edmonton, on the North 
Saskatchewan, though it is hardly likely that the same seam is con-
t inuous throughout. · 

As regards the quality of the lignite coals here met with, analyses 
and descriptions of specimens from the principal and typical seams 
al'e given in the chapter on Descriptive Geology, where the outcrops 
are referred to, and their general characters are so similar to those 
already described by Dr. Dawson and Mr. Hoffmann, from the Bow 
and Belly rivers district, that it is uunecessary to describe them again 
here . 

.Many of the coals will compare vel'y favorably with those mined in 
Eastern America, while the coals and lignites generally are qutie equal 
to those now so largely used in Colorado, Wyoming and other western 
States. 

In the former state,* the total output for 1884 was 1,130,024 short tons, 
of which the mines at Canon City yielded 16'7,995 tons. In 1885 these 
mines yielded 327,038 tons. "The coal ranks first in the state for all 
domestic purposes, and is largely used in Denver, while Canon City and 

*The figures and analyses given below are taken from Mineral Resources of the U'll'ited States, 
1883-84. Albert Williams, Jr., Washington, Government, 1885 , pp. 27-38'1nd100-10!. and Mineral 
Reso"' ces of tlie United States, 1885, Albert Williams, J r , Washington, Government, 1886, p. 25. 
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Pueblo derive their supply almost entirely from these mines." The 
following is one of the analyses given for this coal:-

PER CENT. 

"M0isture . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6. 72 
Volatile matter. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . 34. 76 
Fixed carbon....... . . . . . . ...... : . . . . . . . . .. . . . . . .. .. 52. 70 
Ash ............ ,....................... ...... ...... 5.82 

100.00" 

By referring to analyses given in preceding pages of this report, it 
will be seen that the coal from Coal Creek, near Bow River, as well as 
that from the edge of the fobt-hills on Red Deer River, are not at all 
inferior to the above, while that from Rocky Mountain Hout:ie compares 
very favourably with it. · 

In 1884, the mines near Erie and Canfield yielded 102,955 tons, and 
the following analysis is given as showing their general character:-

"Water .....................................•• .. .... 
Volatile matter ....... ........................... .. 
Fixed carbon ..... ..... .... ......... ......... .... . 
Ash .. . . .................. ······ , ..... ·· ··· · ··· · ·· 

PER CElNT. 

14.80 
34.50 
47.30 

3.40 

100.00" 

This lignite coal is evidently inferior to that found at Edmonton and 
on Meeting Creek ; it bas an amount of water in its constitution equal to 
or greater than that from any of the seams within this district, though 
some of these latter contain a much larger percentage of ash than is 
shown in the above analysis. 

In Wyoming, the total output for 1884 was 902,620 short tons, con
sisting of coals and lignites containing amounts of moistme varying 
from 6.10 to 15.40 per cent., and showing otherwise general characters 
very similar to those of the coals and lignites treated of in thiti report. 

IRrodnsDtoneRol/ Iron ore.-In some places along the outcrop of the beds of the Edmon-
e eer iver 

ton series, and notably on Red Deer River west of the Hand Hills, a 
large quantity of clay ironstone is scattered over the face of the clay 
and sandstone banks, and ove:i; the surface of the alluvial :flats, which 
stretch between them and the river. Samples of ironstone similar to that 
which is here seen, have been analysed by Mr. Hoffmann, and found to 
contain from 22 to 34.90 per cent. of metallic iron. It occurs, however, 
in the rocks in very irregular lenticular bands and nodules, so that 
after what is lying on the surface had been collected, the work of digging 
it from the banks would give irregular and uncertain results. 
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Lime and Cement.-Outside the limit of the mountains thereNodular 
is very little limestone in the district, although in the lower part limestone. 
of the Paskapoo series, there are some hard nodular bands which 
when struck break into irregular angular fragments and which, 
in some cases, burn down into an cxcellen lime. Among these 
bands may be mentioned that on Blind Man River, near the 
crossing of the Rocky Mountain House trail, and also a band 
on the banks of the North Saskatchewen River, in township 47, 
range 9. west of the fifth principal meridian. A good cement 
could also be made from many of the clayey concretions which are 
found in immense numbers throughout the shales of the Pierre group. 

Glay.-Clay for bricks and pottery can be found in the boulder-clay in Brick-clay, eto. 
considerable quantity as well as throughout the Pierre and Edmonton 
series. In the latter, a smooth clay is found which bakes to a fine por-
celain-like mass, and will, doubtless, be of service in the manufacture 
of stoneware. 

Building-Stone.-There are few rocks in this district that can be 
characterized as good building stones, but in some oft'he Paskapoo beds, 
and also in some places in the yellow part of the Belly Rive1· series, 
there are hard grey yellow-weathering sandstones that can be used 
for buildings of moderate size, where permanency is not regarded 
as the chief consideration. 

Gold, in the form of fine particles, is found in the beds of all the pl'in- ~e0J~ ~f :C: 
cipal streams throughout this area, but especially in the North Saskat- stream. 
chewan, where, after the high water of the early part of the summer 
has subsided, it is washed out to a conside1·able extent. The years in 
which the water is highest, are those in which the miners have made the 
best wages, the reason being simply, that in those years the largest 
amount of clay and sand either from the boulder-clay or from the 
Edmonton series, is washed down from the banks into the stream, and 
broken up and separated by the water, the clay being carried furthest 
e to settle in the quieter parts of the river, while the gold is deposited 

with the sand and alluvial gravel on bars that cross the bottom of the 
channel, and which are usually left uncovered in low water. 

It is a common error to suppose that, as gold is very heavy, the most Deposited on 
of it will settle in the deepest parts of the bed of the stream, and that the bars. 
only a small portion will remain higher up on the bars. This would 
doubtless be t~e case if the nuggets were of considerable size, but in 
the present instance the particles are exceedingly minute, with very 
irregular surfaces, .and easily held suspended in the water for a compa-
tively long time. It will, therefore, be only in the eddies and quieter 
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parts of the stream, the very places where sand and gravel bars are 
being formed, that these particles of gold will settle to the bottom. In 
low water, the river is confined almost entirely between banks of allu
vial deposits which are not being washed away to any great extent, so 
that there is very little gold then carried out into the stream, 
but what is carried out into it, on account of the quieter state of the 
water, sinks to the deepest parts of the channel; however, the amount 
moved at this time must be small in comparison with that carried 
down in high water, almost all of which is deposited un the bars. 



APPENDIX I. 

ON SOME FOSSILS FROM THE CRETACEOUS AND 
LARAMIE ROCKS OF THE SASKATCHEWAN 

AND ITS TRIBUTARIES, 
COLLECTED BY MR. J. B. TYRRELL IN 1885 AND 1886.* 

BY J. F. WHITEAVES. 

(A.) CRETACEOUS SPECIES. 

LAMELLIBRANCHIATA. 

PTERIA LINGUU' ORMIS, vat'. SUBOIBBOSA, Meek. 

Avicula subgibbosa, Meek and Hayden. 1860. Proc. Ac. Nat. Sc. Phil., p. 180. 
Pteria Eubgibbosa, Meek. 1864. Smithson. Check-List N. Am. Cret. Foss. 
Pt,eria linguiformis, var. subgibbosa, Meek. 1876. Rep. U. S. Geol. Surv. Terr., vol. 

IX., p. 33, pl. 28, fig. 12. 

Battle River, township 46, range 4, west of the 4th Principal 
Meridian, 1885. 

lNOCERAi\IUS S.AGENSIS, var. NEBRASCENsrs, Owen. 

Inocemmus Sagensis, Owen. 1852. Geol. Rep. Wise., Iowa & Minn., p. 582, pl. 
7, fig. 3. 

Inoceramus Nebrascensis, Owen. 1852. lb., p. 582, pl. 8, fig. 1. 
Inoceramus Sagensis, var. Nebrascensis, Meek. 1876. Rep. U. S. Geol. Sun·. Terr., 

vol. IX., p. 52, pl. 13, figs. 2 a, b. 
lnoceramus Sagensis, Whitfield. Pal. Black Hills Dakota, p. 393, pl. 7, fig. 12,and 

pl. 8, fig. 2. 

Mouth of Vermilion River, township 54, range 3, west of the 
4th Principal Meridian; North Saskatchewan River, township 54, 
range 2, west of the 4th Principal Me1·idian; Nose Creek, section 
24, township 44, range 2, west of the 4th Principal Meridian, 1886: 
one specimen from each of these localities. 

* The foss ils collected by :Mr. Tyrrell in 1S84 have already been enumerated or described in 
" Contributions to Canadian Palooontology, Part I., 18~5." 
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lNOCERA11ms V ANUXEMI, Meek and Hayden. 

lnoceramus Vanuxemi, Meek and Hayden. 1860. Proc. Ac. Nat. Sc. Phil., p. 180. 
lnoceramus Mortoni, Meek and Hayden. 1860. lb., p. 428. 
Inoceramus proximus, Meek. 1876. Rep. U. S. Geol. Surv. Terr., vol. IX., p. 53, 

pl. 12, fig. 7; and var. subc,-ircularis, Meek, ib., p. 55, pl. 12, 
fig. 2. 

Inoceramus Vanuxemi, Whitfield. Pal. Black Hills Dakota, p. 396, pl. 7, figs. 8, 9, 
and pl. 8, figs. 4, 5. 

Mouth of Vermilion River, township 54, range 3, west of the-
4th Principal Meridian, 1886, five specimens; and North Saskat
chewan River, township 54, range 2, west of the same meridian, 
1886 : two specimens. 

GERVILLIA RECTA, var. BOREALIS, Whiteaves. 

' Ger'l!illia recta, var. borea.lis, Whiteaves. 1885. Contr. to Canad. Palreont., vol. I.,. 
p. 35, pl. 4, figs. 2, 2 a and 2 b. 

Sounding Creek, township 30, range 8, west of the 4th Principat 
Meridian, 1886: a few characteristic fragments. 

TANCREDIA AMERICANA, Meek and Hayden. 

Hettangia Americana, Meek and Hayden. 1856. Proc. Ac. Nat. Sc. Phil., vol. 
VIII., p. 274 ; and 1860, Ib., vol. XII., p. 185. 

Tancredia Americana, Meek. 1876. Rep. U. S. Geol. Surv. Terr., vol. IX., p. 142, 
pl. 38, figs. 1, a-h. 

Same locality and date as the preceding species : two very imperfect 
and badly preserved specimens. 

CYPRINA OVATA, Meek and Hayden. 

Oyprina ovata, Meek and Hayden. 1857. Proc .Ac. Nat. Sc. Phil., vol. IX., p.144. 
" " Meek. 1876. Rep. U. S. Geol. Surv. Terr., vol. IX., p. 146, pl. 29,. 

figs. 7 a, b, c, and pl. 30, fig. 11. 

Battle River, township 40, range 13, west of the 4th Principal 
Meridian, and township 40, range 15, west of the same meridian, 
18°5 : a single and barely recognizable specimen from each of these 
localities. 
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CYPRINA SUBTRAPEZIFORMIS. (N. Sp.) 

Shell small, inequilateral, transversely subtrapezoidal: valves mode
rately convex, most prominent on the posterior umbonal slopes, which 
are subangular: height (in the centre) one-third greater than the 
maximum breadth: length a little more than one-fourth greater than 
the height. Anterior side short and evenly rounded: pvsterior side 
about three times as long as the anterior, its extremity obliquely 
truncated above and somewhat bluntly pointed below: superior border 
descending rather abruptly in an obliquely convex curve in front of 
the beaks, and nearly straight and parallel with the ventral margin 
behind them: um bones swollen laterally, but scarcely prominent: 
beaks small, appressed and slightly depressed, placed about half-way 
between the centre and the anterior ma1·gin : lunule none: posterior 
area subangularly inflected, but· very indistinctly defined : ventral 
margin nearly straight for the greatet· part of its length, but rounding 
up abruptly at the anterior end and fot·ming an obtusely subangular 
junction with the posterior margin behind. 

Surface marked with ratlier coarse, concentric lines of growth: test 
somewhat thin. Anterior muscular impression subovate: posterior 
muscular impression rather la1·ger and more nearly circular: pallial 
line simple and entire: hinge dentition unknown. 

Dimensions of the most perfect specimen collected : maximum 
length, twenty-three millimetres and a half; greatest height, fifteen· 
mm; approximate thickness through the closed valves, ten mm. 

Battle River, township 46, range 4, west of the 4th P rincipal 
Meridian, 1885: apparently abundant. About thirty specimens were 
collected at this locality, but of these, only one is quite perfect, with 
the whole of the test preserved, while the rest are for the most part 
little more than mere casts of the interior of the closed valves, with 
portions of the exfoliated test adherent thereto. 

The hinge dentition being unknown, it is uncertain to what genus 
this shell should be referred. It may prove to be a Oypricardia or a 
Veniella rather than a Oyprina. 

PROTOCARDIA SUBQUADRATA, Evans and Shumard. 

Cardium~subquadratum, Evans and Shumard. 1857. Trans. Ac. Nat. Sc. St. Louis, 
vol. I., p. 39. 

Protocardia (Leptocardia) subquadrata, Meek. 1816. Rep. U. S. Geol. Surv. Terr., 
vol. IX., p. 175, pl. 29, figs. 8 a. b, c, d, e. 

Protocardia subquadrata, Whiteaves, as of Shumard. 1885. Contr. to Canad .. 
Palooont., vol. I., p. 41, pl. 5, figs. 4 and 4 a. 
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Sounding Creek, township 30, range 8; west of the 4th Principal 
Meridian, 1886 : a few well preserved and characteristic specimens. 

PROTOCARDIA BOREALIS, Whiteaves. 

Protocardia borealis, Whiteaves. 1885. Contr. to Canad. Palreont., vol. I., p. 41, 
pl. 6, figs. 1, 1 a, 2, 2 a, and 3. 

"The Nose," township 27, range 8, west of the 4th Principal 
.Meridian, 1885: two specimens. 

LINEARIA FORMOSA ? Meek and Hayden. 

'Tellina formosa, Meek and Hayden. 1860. Proc. Ac. Nat. Sc. Phil., vol. XII., 
p.179. 

A bra (?) formosa, Meek. 1864. Smithson. Check-List N. Am. Cret. Fossils, p. 14. 
Linearici (?) formosa, Meek. 1876. Rep. U.S. Geol. Surv. Terr., vol. IX., p. 199, 

pl. 30, fig. 2. 

Sounding Creek, township 30, range 8, west of the 4th Principal 
.Meridian, 1886: a perfect right valve of a small Tellinid which corres
ponds remarkably well with Meek's figure of the above-named species. 
In the specimen collected by Mr. Tyrrell, however, only the outer sur
face is exposed to view, the whole of the characters of the interior 
being buried in the matrix. No traces of any radiating striai can be 

-discovered on its test, with a lens, although the markings on its outer 
surface are beautifully preserved, and its test does not appear to have 
been "very thin." 

PHOLADOMYA SUBVENTRICOSA, Meek and Hayden. 

Pholadomya subventricosa, Meek and Hayden. 1857. Proc. Ac. Nat. Sc. Phil., 
vol. IX., p. 142. 

Pholadomya subventricosa, Meek. 1876. Rep. U.S. Geol. Surv. Terr., vol. IX., 
p. 217, pl. 39, figs. 8, a, b. 

North Saskatchewan River, at Fort Pitt, and in township 54, range 
2, west of the 4th Principal Meridian, 1886 : one nearly perfect 
.s pecimen with both valves preserved from each of these localities. A 
portion of a mould of a &hell which may have belonged to this species, 
was collected on the banks of the same river near the mouth of Moose 
Hill Creek. 
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Dr. Hector records finding a Pholadomya which he refors to P. 
occidentalis of Morton, but which is probably referable to this species, 
at Fort Pitt, on the North Saskatchewan, and at the elbow of the 
South Saskatchewan, in 1857 or 18:18. 

LroPISTHA UNDATA, Meek and Hayden. 

Pholadomya undata, Meek and Hayden. 1856. Proc. Ac. Nat. Sc. Phil., vol. 
VIII., p. 81. 

Pholado"llya (Oymella) undata., Meek. 1864. Smithson. Check-List N. Am. Cret. 
Inv. Foss., pp. 14 and 34. 

Liupistha (Oymella) undata, Meek. 1876. Rep. U.S. Geol. Surv. Terr., vol. IX., 
p. 236, pl. 39, figs. 1, a, b. 

Nose Creek, township 37, range 9, ' vest of the 4th Principal 
Meridian, 1885: one characteristic specimen . 

SoLECURTus (TAGELus) occrnENTALrs. (N. Sp.) 

Shell transversely elongated, a little more than twice as long a 
high, very nearly equilateral, strongly compressed at the sides, most 

• prominent on the umbonal slopes, and faintly depressed in the middle 
below. Anterior and posterior ends both rounded at their margins, 
but rather more broadly so below than above, while the (presumed) 
postel'ior extremity is a very Ii ttle the narrower of the two. Superior 
bol'der nearly straight for some distance in front of and behind the 
beaks, which are inconspicuous, central, appressed and depressed; 
ventral margin nearly straight or very faintly concave in the centre. 

Sudace apparently marked only with concentric lines of growth. 
Hinge dentition, muscular impressions and pallial line unknown. 

Approximate dimensions of the only specimen collected : maximum 
height, twenty-three millimetres; greatest length, sixty-seven mm.; 
thickness through the closed valves, about fourteen mm. 

Battle River, township 40, range 13, west of the 4th Principal 
Meridian, 1885 : an imperfect and badly preserved left (?) valve. 

MARTESIA TUMID IF RONS (N. Sp.) 

Shell rather large for the genus, very inequilateral, valves subglo
bose or semiglobose and abruptly swollen in front, produced and rath er 
rapidly attenuated behind; outline, as viewed from above, somewhat 
pyriform. Greatest height, as measured in the centre, behind the 
beaks, about equal to the maximum t hickness through the closed val- -

... 
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ves; greatest height, as compared with the maximum length, about as 
three to five. 

Lateral outline transversely subovate ; anterior side very short, its 
ouoor margin broadly rounded but somewhat truncated inwardly below ' 
the middle; posterior side much more elongated, narrowing gradually 
at its upper margin and much more rapidly from below upwards, its 
narrow and conspicuously gaping extremity being apparently some
what obliquely truncated, though the margins of the cast of the united 
valves of the only specimen collected are both a little broken at this 
point. Superior bordet· rounding abruptly downward in front, and 
nearly straight, but descending very gently behind: ventral margin 
b1·oadly rounded, most prominent a little behind the middle: umbones 
swollen and prominent: beaks large, incurved and depressed, with a 
slight forward inclination and placed very near the anterior end: 
·escutcheon broadly:lanceolate and tolerably well defined. 

On the umbonal region of the left valve only, a small portion of the 
test is preserved, and the outer surface of this is marked with concen
tric and rather irregularly disposed, ridge-like folds, which are often 
separated from each other by somewhat broader and rather deep con
centric furrows. In addition to these, in each valve an elevated but 
narrow linear ridge runs obliquely backward from the posterior side of 
the beaks to a little behind the centre of the ventral margin. 

Posterior muscular impression narrowly subolliptical, placed very 
high up, almost within the escutcheon, and a little behind the mid
length; anterior muscular impression, pallial line and accessory valves 
unknown. The pedal opening in front seems to have been lat·ge and 
broadly rhomboidal in outline. 

The measurements of the only specimen collected are approximate
ly as follows: maximum length, about fifty-one millimetres; greatest 
height, as measured in the centl'e, immediately behind the umbones, 
and maximum thickness through the closed valves, both thirty-one mm. 

North Saskatchewan River, township 54, range 2, west of the 4th 
Principal Meridian, 1886 : one nearly perfect and well preserved cast 
of the interior of the .closed valves, with a small portion of the test 
adhering to the left valve. An apparently well characterized and very 
distinct species. 

GASTEROPODA. 

HYDATINA PARVULA. (N. Sp.) . 

Shell small, the outer whorl enveloping all the preceding volutions, 
strongly inflated and very ventricose, so much so, that its maximum 
breadth is very little less than the entire height or length-subtruncated 
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posteriorly, broadest above or behind the middle, narrowing rapidly 
below or in front and distinctly angular at the base or anterior extremity. 
Spire narrow, depressed and sunk deeply below the highest level or 
rounded posterior shoulder of the outer whorl. 

Outer lip thin and simple: characters of the aperture and surface 
markings unknown. 

Maximum height or length of the only specimen collected, ten 
millimetres and a-half; greatest breadth of the same, nine mm. 

Sounding Creek, township 30, range 8, west of the 4th Principal 
Meridian, 1886: one perfect cast of the interior of the shell, with a 
·considerable portion of the inner layer of the test preserved, though 
the aperture is entirely filled up with the matrix. 

This interesting little shell may belong to Conrad's genus Bullopsis, 
rather than to Hydatina. It seems to differ from B. cretacea of that 
:author in being more expanded posteriorly and more angular in front. 

LUNATIA CONCINNA, Hall and Meek. (Sp.) 

Natica concinna, Hall and Meek. 1854. Mem. Am. Ac. Arts. and Sc., vol. V., 
p. 384, pl. 3, figs. 2 a, b; c, d. 

Natica Moreauenris, Meek and Hayden. 1856: Proc. Ac. Nat. Sc. Phil., vol. 
VIII, pp. 64 and 282. 

Natica (Lunatia) Moreauenris, Meek and Hayden. 1860. Ib., vol. XII., p. 422. 
Lunatia concinna, Meek. 1876. Rep. U.S. Geol. Surv. Terr., vol. IX., p. 314, 

pl. 32, figs. 11 a, b, c. · 

Battle River , township 46, range 3, west of the 4th Principal 
Meridian, 1885 : four imperfect and badly preserved specimens. 
Sounding Creek, township; 30, range 8, west of the same meridian, 
1886: one specimen. 

CEPHALOPODA. 

BAcULl'rEs OVATus, Say. 

Baculites ovatus, Say. 1821. Am. Journ. Sc. and Arts, vol. II., p. 41.-Morton. 
1829. Journ. Ac. Nat. Sc. Phil., vol. VI., p. 196, pl. 5, 
figs. 5 and 6; and 1830, Am. Journ. Sc. and Arts, vol. 
XVIII., p. 249, pl. 1, figs . 6, 7 and 8; also 1834, Synops. 
Org. Rem. Cret. Group U. S., p. 42, pl. 5, figs. 5 and 6.
Hall and Meek. 1854. Mem. Am. Ac. Arts and Sc., vol. V., 
(N.S.) p. 399, pl. 5, figs. 1, a, b, and pl. 6, figs. 1-7.-1\leek. 
1876. Rep. U.S. Geol. Surv. Terr. , vol. IX., p. 394, pl. 20, 
figs. 2, a, b, d, and 1, a, b. 
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Ghost River, township 25, range 6, west the of 5th Principal 
Meridian, 1885. North Saskatchewan River, near mouth of Moose 
Hill Creek; also on the same river, in township 52, range 2, and in 
towmihip 56, range 5, in each case west of the 4th Principal Meridian. 
Mouth of Vermilion River, in township 54, range 3, west of the same 
Meridian, 1886. 

A few specimens from each of these localities, some of which seem 
to belong to the typical form of the species, while others are ap
parently intermediate in their characters between B. ovatus and B . 
compressus. · 

BAcULITES GRANDIS, Hall and Meek. 

BacUlites grandis, Hall and Meek. 1854. Mem. Am. Ac. Arts and Sc., Boston, 
vol. V., (N. S.) p. 402., pl. 7, figs. 1 and 2, pl. 8. figs. 1 and 2, 
and pl. 6, fig. 10. Also, Meek, 1876, Rep. U.S. Geol. Surv. 
Terr., vol. IX., p. 398, fig. 53, and pl. 33, :figs. 1, a, b, c. 

Sounding Creek, township 30, range 8, west of the 4th Principal 
Meridian, 1886: two large but fairly characteristic fragments. 

BACULITES COMPRESSUS, Say. 

Baculites compresstts, Say. 1821. Am. Journ. Sc. and Arts, vol. II., p. 41.
Morton. 1834. Synops. Org. Rem. Cret. Group U. S., p. 43, 
pl. 9, fig. I ; and Journ. Ac. Nat. Sc. Phil., vol. VIII., p. 
211.-Hall a11d Meek. 1854. Mem. Am. Acad. Arts and Sc., 
Boston, vol. V. (N.S.), p. 400, pl. 5, fig. 2, and pl. 6, figs. 8 
and 9.-Meek. 1876. Rep. U.S. Geol. Surv. Terr., vol. IX., 
p. 400, figs. 55 and 56, and pl. 20, :figs. 3, a, b, c. 

"The Nose," township 37, range 8, west of the 4th Principal 
Meridian, and Nose Creek, township 37, range 9, west of the same 
Meridian, 1885. 

North Sabkatchewan, near mouth of Moose Hill Creek, apparently 
grading into B. ovatus; same river, in township 56, range 5, west of 
4th Principal Meridian; mouth of Vermilion River, in township 
53, range 3, west of the 4th Principal Meridian : several distorted 
fragments apparently also passing into B. ovatus; North Saskatchewan 
River, township 54, range 2, west of the 4th Met·idian, 1886. 

ScAPHITES NODosus, Owen. 

Scaphites (Ammonites) nodosus, Owen. 1852. Geol. Rep. Surv. Wise., Iowa and 
Minn., p. 580, pl. 8, :fig. 4. 

North Saskatchewan River, near the mouth of Moose Hill Creek, . 
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1886: a fragment of a mould of the exterior of the shell, which shews 
the characteristic sculpture of the species, but not enough of the 
general shape to enable one to say to which of the varieties described 
and figured by Meek (in the ninth volume of the Rep. U.S. Geol. Stu·v. 
Terr.) it should be referred. 

PLACENTICERAS PLACENTA, Dekay. (Sp.) 

Ammonites placentci, Dekay. 1828. Ann. N. York Lye. Nat. Hist., vol. II, p. 278, 
pl. 5, fig. 2 (3 by mistake).--Morton. 1829. Journ. Ac. Nat. 
Sc. Phil., vol. VI, p. 195 ; and Am. J ourn. Sc. and Arts, 
vol. XVIII, pl. 2, figs. 1, 2 and 3; also 1834, Synops. Org· 
Rem. Cret. Form. U. S., p. 36, pl. 2, figs. 1 and 2. 

Placenticeras placentci, Meek. 1876. Rep. U. S. Geol. Surv. Terr., vol. IX, p. 465, pl· 
24, figs. 2, a, b. 

Battle River, township 40, range 1:~, west of the 4th Principal 
Meridian, 1885 : a small fragment. 

Sounding Creek, township 30, range 8, west of the same meridian , 
1886; a single but nearly perfect specimen which measure:; nearly 
nine inches in its greatest diameter. 

CRUSTACEA. 

PALcEASTACUS (?) ORNATUS. (N. Sp.) 

The foregoing is suggested as a provisional name for a rather r e
markable specimen of a long tailed decapod, which evidently belongs 
to the family Astacomorpha of Zittel. Of the Cretaceous representatives 
of this family, it seems to come nearest to such genera as Palr,eastacus 
and Hoploparia, though it differs from each in some important parti. 
culars. In many respects it appears to the writer to be still more 
nearly related to the recent and fresh-water genera Astacus and 
Cambarus, but there is good reason for supposing that it will eventually 
prove to be the representative of a new generic type, which at present 
there is not sufficient material to define satisfactorily. 

Nearly the whole of the under sudace of the cephalotborax of the 
specimen is buried in the matrix, the front mal'gin of the carapace is 
very imperfect, the tail fin as well as the under part of the five abdo
minal segments are broken off, and only small portions of tho pinching 
claws and of the other ambulatory legs are preserved or exposed. 

The carapace is moderately convex or slightly depressed, and not 
quite twice as long as broad. It is divided into two nearly equal parts 
by a single, well marked and deeply impressed neck funow, which is 

11 
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arched forward in a shallowly concave curve. Behind this furrow 
the lateral margins of the carapace are slightly expanded, the test in 
the branchial regivn is moderately inflated, and the posterior margm 
is shallowly concave in the middle. ·A short distance in advance of 
the neck furrow, on the outer and lower portion of the carapace, on 
each side, there is a very short and t ransverse groove or narrow con
striction, which may possibly be confluent with the neck furrow on 
the strongly inflected ln,teral margins of this part of the carapace. 
The exact outline of the anterior margin of the carapace cannot be 
ascertained, and the tip of the rostrum is broken off. The basal portion 
which remains is about seven or eight millimetres long. At the base 
it measures five mm. in breadth, and at the broken anterior extremity 
it~ breadth is two mm. Its outer mai·gins are defined by two linear 
and acute, tuberculated and raised longitudin al ridges, between which 
the surface is smooth and concavely excavated. 

The whole of the outer ;.;urface of the carapace is ornamented by 
rather distnnt, isolated tubercles. In its posterior moiety these 
tubercles are somewhat irregularly disposed, though there is a low, 
very narrow, and rather inconspicuous keel on the median line, on 
either side of which the cardiac region is comparatively smooth. On 
the anterior portion of the ca1·apace the tubercles are gl'ouped some
what obscurely in two or three longitudinal rows on both sides of the 
narrow median keel , which is rontinued with grnater or less distinct
ness up to the commencement of the rostrum. 

The anterior pinching clawi:; appeai· to have been unusually short 
and robm;t, while their surface is distinctly tuberculated. The portions 
of the posterior ambulatory legs that happen to be preserved, on the 
other band, are very slender, and their surface is minutely granulated. 
The abdominal segments arc badly preserved, but their outer surface 
seems to ha\·e been smooth, though a narrow median keel can be 
traced throughout the greater part of thefr dorsal surface. 

Sounding Creek, township 30, range 8, west of the 4tb Principal 
Meridian, 1886. · 

At the same locality and date five detached pinching claws of an 
apparently second species of decapod were collected in as many con
cretionary nodules. These claws resemble those of P. ornatus in the 
comparative shortness and robustness of their terminal segments, but 
the outer surface of the latter is finely grnnulated rather than coarsely 
tuberculated. 
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FISHES. 

A well preserved tooth of a Selachian was collected on the Battle 
R iver, in township 46, range 3, west of the 4th Principal Meri
dian, in 1885 ; and a pectoral fin, apparen tly of a large selachian, 
at Sounding Creek, township 30, range 8, west of the 4th Principal 
Meridian, in 1886. 

(B.) LARAMIE SPECIES. 

LAMELLIBRANCHIATA. 

UNro DANJE, Meek and Hayden. 

Unio Dame, Meek and Hayden. 1857. Proc. Ac. Nat. Sc. Phil., vol. IX, p. 145. 
" " Meek. 1876. U. S. Geol. Surv. Terr., vol. IX, p. 517, pl. 41, figs. 

13, a, b, c. 

Bow River, opposite mouth of Fish Creek, 1886: a few very badly 
preserved specimens. 

SPHJERIUM FORMOSUM ? Meek and Hayden, Var. 

Sphmriumjormosum? Meek and Hayden, var. Whiteaves. 1885. Contr. to Canad. 
Palreont., vol. I, p. 61, pl. 9, fig. 3. 

Blind Man River, township 40, range 1, west of the 5th Principal 
Meridian : two or three detached single valves. 

As pointed out in the memoir cited, "it is doubtful whether this 
Spluerium should be regarded as merely a local variety of the S. for
mosum, or as a distinct species." 

GASTEROPODA. 

LIMNJEA TENUICOSTATA, Meek and Hayden. 

Ltimnrea tenuicostata, Meek and Hayden. 1856. Proc. Ac. Nat. Sc. Phil., p. 119. 
Ltimnma (Acella) tenuicostata, Meek and Hayden. 1860. Ib., p. 431. 
Ltimnrea (Pleurolimnrea) tenuicostata, Meek. 1876. Rep. U . S. Geol. Surv. Terr., 

vol. IX., p. 534, pl. 44, figs. 13, a, b, c. 

Blind Man River, township 40, range 1, west of the 5th Principal 
Meridian, 1885; a few specimens of what appears to be an unusually 
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fine-ribbed variety of this species, in which there are from eighteen to
twenty ribs on the outer whorl, instead of from eight to twelve as in 
the typical form. 

PHYSA CoPEI, White, var. CANADENSIS. 

Physa Copei, var. Canadensis, Whiteaves. 1885. Contr. to Canad. Palreont., vol. 
I., p. 14, pl. 2, figs. 5, 5 a and 5 b. 

Blind Man River, township 40, range 1, west of the 5th Principal 
Meridian, 1885; one crushed specimen: also Bow River, section 32, 
township 22, range 29, west of the 4th Principal Meridian, 1885 : 
a fragment which probably belongs to this species. 

BoLIMULUS (THAUilfA1:>Tus) LIMNAUFORMIS, Meek and Hayden. 

Bulimus limnmiformis, Meek and Hayden. 1856. Proc. Ac. Nat. Sc. Phil., vol. 
VIII., p. 118. 

Thaumastus Umnmifurmi.•, Meek. 1876. Rep. U. S. Geol. Surv. Terr., vol. IX., 

" 
p. 553, pl. 44, figs. 8, a, b, c, d. 

Whiteaves. 1885. Contr. to Canad. Palreont., vol. 1., 
pp. 20, 27 and 72, pl. 3, fig. 3. 

Bow River, section 32, township 22, range 29, west of the 4th 
Principal Meridian, 1885: abundant. 

On the Red Deer River (in township 39, range 27, west of the 
4th Principal Meridian), a fragment of a slende1-, reversed land 
shell, which appears to be congeneric with the Columna teres and 
C. vermicula of Meek and Hayden, was collected in 1885. The speci
men consists of a natural mould of the exterior of one side of the shell , 
with portions of the test adherent thereto. In general outline, as well 
as in the amount of obliquity in its suture, it resembles C. vermicula 
more than a. teres, but differs from both in having only eight volutions 
at most, instead of twelve or thirteen. 

GoNIOBASIS TENUICARINATA, Meek and Hayden. 

Melania tenuicarinata, Meek and Hayden. 1857. Proc. Ac. Nat.. Sc. Phil., vol. 
IX., p. 137. . 

Goniobasis tenuicarinata, Meek. 1876. Rep. U . S. Geol. Surv. Terr., Yol. IX., p. 

" " 
566, pl. 43, figs. 14, a, b, c. 

Whiteaves, 1885 . Contr. to Canad. Palreont., vol. I., 
pp. 22 and 27, pl. 3, figs-. 5· and 5· a. 
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Red Deer Rivet', township 39, range 2'7 , west of the 4th Princi
pal Meridian, 1885; and Blind Man River, Crossing of .Rocky Mountain 
House t rail, in Township 40, Range 1, west of the 5th Principal 
Meridian : a single specimen from each of these localities. 

V1vrPARUS LEAI, Meek and Hayden. 

Paludina Leai, Meek and Hayden. 1856. Proc. Ac. Nat. Sc. Phil., vol. VIII., 
p. 121. 

Vivipara L eai, Meek & H ayden. 1860. lb., vol. XII., p. 185. 
Viviparus Leai, Meek. 1876. Rep. U . S. Geol. Surv. Terr., vol. IX., p. 577, pl. 

44, figs. 6, a, b,c, d. 
Viviparus Leai, Meek and Hayden. White. 1883. Rev. Non-Marine Foss. Moll. 

N. A.m., p. 61, pl. 27, figs. 10-14. 

Blind Man River, Crossing of Rocky Mountain House trail, in town
-ship 40, range 1, west of the 5th Principal Meridian, 1886: a few 
well preserved and typical specimens. 

VIVIPARUS TROCHIFORMrs, Meek and Hayden, Var. 

Paludina trochiformis, Meek and Hayden. 1856. Proc. Ac. Nat. Sc., Phil. , vol. 
VIII., p. 122. 

Viviparci trochiformis, Meek and Hayden. 1860. lb., vol. XII., p. 185. 
Viviparus trochijormis, :i\Ieek. 1876. Rep. U. S. Geol. Surv. Terr., vol. IX., p . 

580, pl. 44, figs. 2, a-e; also, White, 1883, Rev. Non-Mar. 
Foss. Moll . N. Am., p. 61, pl. 24, figs. 10-16. 

Bow River, section 32, township 22, range 29, west of the 4th 
Principal Meridian, 1885 : twelve specimens. 

These represent a variety in which the two spiral ridges which are 
usually characteristic of the species are entirely obsolete, and the minute 
spiral revolving lines are almost completely undeveloped. 

CAMPEL OMA MULTILINEATA, Meek and Hayden. 

Paludinci multilineata, Meek and Hayden.1856. Proc. Ac. Nat. Sc., Phil., vol. VIII., 
p.120. 

Viviparci multilineata, Meek and Hayden. 1860. lb., vol. XII, p. 85. 
Campeloma multilineata, Meek. 1876. Rep. U. S, Geol. Surv. Terr., vol. IX., p. 586, 

" " 

" " 

pl. 44, figs. 1 a , b. 
White (as of M. & H.) 1860. U. S. Geol. Surv., Contr. to 
Pal., Nos. 2-8, p. 101, pl. 28, figs. 4 a, b. 
White. (as of M. & H.) 1883. Rev. Non-Marine Foss. Moll. 
N. Am., p. 63, pl. 27, figs. 1-7. 
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Same locality and date as the p1·eceding species : three specimens. 
This shell, in the writer's judgment, is a typical Lioplax. 

CAMPELOMA PRODUCTA, White. 

Campeloma (Lioplax) producta, White. 1883. Rev. Non-Marine Foss. Moll. tN. 
Am., p. 63, pl. 26, figs. 21-27. 

Campeloma producta (White.) Whiteaves. 1885. Contr. to Canad. Palreont., vol. 
I., PP· 24, 28 and 77. 

Same locality and date as the two preceding species; also Blind Man 
River, crossing of Rocky Mountain House Trail, in township 40, range 
1, west of the 5th Principal Meridian, 1886 : abundant at each of these 
localities. 

Notwithstanding the differnnce in the generic and specific name, this 
species seems to be very nearly related to the Goniobasis Nebrascensis 
and G. tenuicarinata of Meek and Hayden. 

v AL v ATA BICINCTA, Whiteaves. 

Valvata bi<:incta, Whiteaves. 1885. Contr. to Canad. Palreont., vol. I., p. 25. pl. 3, 
figs. 8, 8 a, and 8 b. 

Blind Man River, township 40, range 1, west of the 5th Principal 
Meridian, 1885: abundant. 

VALVA'l'A FILOSA, Whiteaves. 

Valvatafilosa, Whiteaves. 1855. Contr. to Canad. Palreont., vol. I., p. 25, pl. 3, 
figs. 7 and 7 a. 

Same locality and date as for the preceding species. 

[This Appendix, with illustrations of the new species, will be re-printed in Part II, of the 
Contributions to Canadian Palooontology, now in course of publication.-J. F. W.l 
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LISTS OF LEPIDOPTERA COLLECTED BY MR. J. B. TYRRELL 
IN 1884 AND 1885, AND MR. D. B. DOWLING IN 1886. 

1. 

2. 

3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 

11. 
12. 

13. 
14. 
15. 
16. 
17. 

BY 

MR. JAMES FLETCHER, 

DIURNAL, 1884, 1885. 

Golias Eui·ytheme, Bd., summer form 

" 
Eurytheme, Edw ..... 

tetramorphic form 
Eriphyle, Edw ...... . 

" Occidentalis, Scud. . . . . . . . . .. .. .. .. 
" Christina, Ed w . . . . . • . . . . . . . . .. • • • I 

Argynnis Cybele, Fab .. ~ . , , .........•.... 
Lais, Ed w. . . . . . . . . . • . . . . . . . .. J1 

Clio, Edw . ..... .. ............ . 
Triclaris, Hub ..••..••.......•. 

Phyciodes Ccirlotta, Reak • • • • . . . .......... . 

" 1'haros, Dru., dimorphic form l 
Morpheus, Fab.. . . . . . . . ~ 

Vanessa Milbertii, Godt ...........•...... j 
Limenitis Arthemis, Dru., dimorphic form 

Lamina, Fab ....••...........•.... 
Camonympha Ochracea, Edw ..........•.. } 
Erebia Epipsodeu, Butler . .............. . 
Satyrus Charon, Ed w ...... ............. , .• 
Lycrena &epiolus, Bd . . . . .. .. .. . . .. . . . . .. } 

" Lygdamas, Doub ........... ..... · 

DIURNAL, 1886. 

1. Pieris Napi, Esper., summer form Oleracea-

Red Deer River, near cross
ing of old trail to Rocky 
Mountain House, June 
21-July 13, 1885. 

Red Deer River, near the 
mouth of Rosebud Creek, 
June 13 and 16, 1884. 

Battle River, Tod's Cross
ing, July 19, 1885. 

July 3, 1885. 
Red Deer River,* June 21-

July 13, 1885. 
Coal Creek, July 27, 1884. 
Red Deer River,* June 21-

July 13, 1885. 

JEstiva, Harr .......... .. .... Near Vermilion R.,July 27. 

•Near crossing of old trail to Rocky Mountain House. 
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2. 

3. 

4. 
5. 
ti. 
7. 
8. 
9. 

10. 
11. 

12. 
13. 

14. 

15. 

16. 
17. 
18. 

19. 

NORTH-WEST TERRITORY. 

Golias Eurytheme, Bd., summer form Eury-
theme, Edw ........... . .... . 

" tetrnmorphic form Eriphyle, 
Edw ................ . ..... . 

Occidentalis, Scud .•......... ... .. .. . 
" Interior, Scud ........... . .......... . 

Danais Archippus, Fab ........ .. .... .. ... . 
Argynnis Cybele, Fab ........... . ......... . 

" Lais,Edw .. .................... . 
Boisduvallii, Somm . ............. . 
Bellona, Fab .................. . . . 

Phyciodes Tharos, Dru., summer form Mor-
pheus, Fab .................. . 

Vanessa Antiopa, L ....................... . 
Pyrameis Cardui, L ................... ... . 

,, "' 
Limenitis Arthemis, Dru., dimorphic form 

Lamina, Fab ............... . 
Satyrus Alope, Fab., dimorphic form Nephele, 

Kirby .......... . .......... . 

" var. Olympus, Edw ....... . . . 
var. Boopis, Behr .... . ...... . 

Chrysophanus Thoe, Bd. Lee. . . . . . . . . . . . .. . 

" " 
Florus, Edw ............. . 

NOCTURNAL, 1886. 

Near Edmonton, Sept. 9. 

Near Vermilion R., July 27 · 
The Three Hills, Sept. 20. 
Saddle Lake, July 29. 
Miry Creek,* July 19. 
Bear Hill Reserve, Sept. 12. 
Miry Creek, July 19. 

" " 
" " 
" " 

Saddle Lake, July 20. 
Miry Creek, July 19. 
Saddle Lake, July 20. 
Vermilion River, Aug. 10. 

Saskatchewan, July 19. 

Vermilion River, July 28. 

" 
" " " 

Miry ( ;reek, July .19. 
Vermilion River, July 28. 
Miry Creek, July 19. 

1. Sphinx Albescens, Tepper.. . . . . . . . . . . . . . . . . . Bull Pound Creek, May 16. 
2. Syneda Athabasca, Neum.... . . . . . . . . . . . . . . . Buffalo Coulee, June 22. 
3. Phasiane Aberrata, H. Edw ................. Battle River, near Buffalo 

Creek, June 25. 
4. Eufitchia Ribeata, Fitch •..... ... ....... ... Battle River, near Buflalo 

Creek, June 25. 
5. Agrotis Clandestina, Harr ..•• .. ............ Iron Creek, June 29. 
6. Arctia Virgo, L .... .. ••.• •................ Beaver Lake, July 8. 
7. Plusia Calijornica, Spey. . . . . . . . . . . . . . . . . . . Edmonton, July 15. 
8. Batis Fodinalis, Pack.... . . . . . . . . . . . . . . . . . . Edmonton, July 15. 
9. Metrocampa Perlaria, Guen ................ . Edmonton, July 15. 

10. Acidalia nivosata, Guen ..................... Battle River, near Buffalo 
Creek, June 25. 

•Ten miles east of Victoria on the trail north of the North Saskatchewan river. 
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LIST OF ELEY ATIONS.* 

The following are the elevations of the stations on the Canadian 
-Pacific Railway, within the limits of the accompanying map:-

FEET ABOVE 
SEA LEVEL -

Cochrane....... .. .. .. .. .. .. .. .. . . .. . . .. .. . . . . . . .. .. 3,712 
Radnor . . ...... - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3,825 
Morley. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . . 4,032 

The following are points on the old location line of the Canadian 
Pacific Railway, the heights of which have been instrumentaly deter
mined, and are given in the Canadian Pacific Railway Report, 1877. 
They were leveled up from Lake Superior, which was taken at 596 ieet 
above mean tide level, a height which is six feet too low. Six lcet must, 
therefore, be added to all the heights given in this table. The positions 
of these points are laid down on the map with as much accuracy as 
the information at our disposal would permit. 

FEET ABOVE 
SEA LEVEL. 

F ...................... . .. .......... ... .......... .. 
G .................. ............ ................... . 

2,125 
2,101 
2,165 
2,145 
2,210 
2,240 
2,325 
2,325 
2,243 
2,287 
2,363 
2,473 

H ...................... . ...... ... ............... . 
Grizzly Bear. . . . . . . . . . . . . . . . . . . . . . . . . - ............ . . 
I. ......................................... .. .... .. 
K ............................ ............ ........ . 
L ............................................... .. 
M ............ . ..... ...... ..... ·········· .... . .. .. 
N ....... .... ........ ·········· ..................... . 
o .............................................. .. 
P .................. ··· ········· .. . ............... . 
Q .... . . ........... ··· ·························· · ··· 

•During the summer of 1887, Mr. Warren Upham while tracing out and levelling the beaches 
of the glacial lake Agassiz in Manitoba, found that 'he 0 point on the Canadian Pacific Railway 
just west of Winnipeg had been taken at 737 feet, instead of 759 feet, which is its true elevation 
above mean tide. All the elevations, therefore, from Winnipeg to the Rocky Mountains which 
are based on this O point are 22 feet too low. This will leave the cistern of the barometer at 
Calgary 3,411 feet instead of 3,389 feet, as stated above; and 22 feet must be added to all the 
heights given in this report, except those of the old location of the Canadian Pacific Railway. 
For early information on this subject, I am indebted to the kindness of Mr. Warren Upham 
himself. 
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R ..... ·· · · · · ··· ··· · · · · ·· · · · · · ··· · · ·· · · · ·. · ·. · · · · ··· 2,500 
Highest point on this part of the line.. . . . . . . . . . . . . • . . 2,555 
s....... .. . .. . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . 2,500 
Edmonton ....... ...... ... . .. ..... . ·. . . . . .. . . . . . . . 2,413 
Grandin ..................... · · . · . · · . • . . . . . . . . . . . 2,380 
Crossing of North Saskatchewan, 104 feet above the 

river . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2,200 
Siksika. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2,320 
Laplaine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2,422 
Palliser.......... . . . . . . . . . . . . . . . . . . . . . . . . . . .• . . . . .. 2,413 
Belcour. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2,407 

The following are some of the elevations that were determined with 
a mercurial barometer compared with the standard barometers used at 
Calgary, Medicine Hat and Edmonton. The readings were usually 
taken at the same time as the readings of the standards ; but when 
this w~s impossible, corrections were in every case made for the differ
ence in time. 

Compared with Calgary (33811 ft.) and Medicine Hat (2142 ft.):-
FEET ABOVE 
SEA LEVEL. 

Lorne Crossing, Red Deer River ............ , ....•.... 
Berry Creek, at Lorne trail .... .................••.... 
Sounding Creek, Lorne trail ......................... . 
Elbow of Sounding Creek ( 7 readings) ... . ........... . 
Sounding Lake .•.................................... 
Ribstone Creek, near the western limit of range 8 .... . 
Ribstone Creek, in southwest corner of township 40, 

Rangfi) 6 .... ·· .... ···· ······ · ·· ··· ······ ··· · ······ 
Battle River, crossing of Fort Pitt trail ...........•••• 
Lake in Blackfoot Hills ..................... .... .... . 
Buffalo Creek, one mile from Battle River .. . . .. .... .. . 
Iron Creek, ten miles above its mouth .... . .. ... ...••. . 

Compared with Calgary: -

Bigstone Creek, Calgary-Edmonton trail ....... . 
Battle River, Leavings " ......... . 
Wolf Creek ......... . 
Lone Pine " " •••••..... 
Rosebud Creek, " " ......... . 
Small lake in tp. 28 " ....•..... 
Battle Lake ........................................ . 
Mouth of Pigeon Lake Creek .........•••...•....•.... 
Egg Lake (near Victoria) ...........•......•..•••.... 
Blind Man River, crossing of Rocky Mountain House 

trail (38 readings) ........••..••.•.• • • •• • .. • . · · · · · . 
Medicine River ... . . ... ··. •• • ••. · · · · ·· 
Western lake of" Chain of Lakes" ..... . ...••••......• 
Rocky Mountain House ........•..•..•••..••••. · .. • • • 
Bear Lake ............... . ..........••.....•.••..••. 

2,167 
2,412 
2,449 
2,174 
2,140 
2,330 

2,192 
1,694 
2,249' 
1,942 
2,051 

2,46(} 
2,457 
2,613 
3,290 
3,232 
3,577 
2,770 
2,719 
1,997 

2,827 
2,995 
1,921 
3,153 
2,624 
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Compared with Edmonton, the heig ht of which is taken as 2,210 feet: 

Beaver Lake. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2,178 
Mouth of Smoky Creek . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,871 
Mouth of Saddle Lake Creek . . . . . . . . . . . . . . . . . . . . . . . . • 1,823 
Saskatchewan River at Fort Pitt. ... . . . . . . . . . . . . . . . . . 1,722 
Mouth of Brazeau R iver. ................... ... .... .. 2,637 
Big Coal Seam on Saskatchewan River.. . . . . . . . . . . . . . 2,307 
Pigeon Lake .... • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2,824 
Weed Creek, crossing of Pigeon Lake trail . . . . . . . . . . . 2,566 

The following elevations were taken with aneroids during the· 
summer of 1886, compared with the standards at the places mentioned 
in brackets:-

Birch Lake (Edmonton) .... . .............. . ....... . 
Cooking Lake " . . . . . . . . . . . . . . . . . . . . . ...... . 
Hastings Lake ..... ... ..... . .. .. .... . ..... . 
Buck Lake (Crossiog of Blind Man River) .. . .. .. .... . . 
Gull Lake " " . ... . . .. ... . . 
(Black Butte . ................. . . ...... . . . .... . .. ..... . 
Red Deer River , c~ossing of Calgary-Edmonton trail, 

(Calgary and Edmonton) ............ ,. .........•.. 

2,140 
2,400 
2,380 
2,970 
2,905 
2,190) 

2,727 

The following are some of the principal elevatiotts obtained with 
aneroids during the summer of 1885, compared with readings of the
Btandard at Calgary:-

Little Red Deer River at outer edge of foot-hills .. .... . . 3,979 
Little Red Deer River, at crossing of Rocky Mountain 

House trail...... . . . . . . . . . . . . .. . .. . . . . .. . . . . . . . . . . . 3,192 
Fallen Timber Creek, edge of foot-hills.. .. .... . .. . . . . . 4,448 
Fallen Timber Creek, at its mouth . . ... . . ·... .... .. . ... 3,753 
Red Deer River, Stoney pack-trail...... . . . . . . . . . . . . . . . 4,3~8 

" " edge of foot-hills . . . . . . . . . . . . . . . . 3,955 
" " Rocky Mountain House trail... . . . . . .. 3,172 

Battle River Settlement, top of bank. . . .. . .... . . . . . . . . 2,408 
Egg Lake (in Hand Hills).... . . . . . . . . . . . . . . . . . . . . . . . . 2,970 
Mouth of Tail Creek .... ...... . . . . . . . . . . . . .. . . . . . . . . . 2,390 
Dried Meat Lake •....• · • . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2,230 
Elbow of Battle River . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2,125 
Little Fish Lake..... . . . . . • • . . . . . . . . . . . . . . . . . . . . . . . . . 2,890 
Top of Hand Hills. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3,555 

• 
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·CREE AND STONEY INDIAN NAMES FOR PLACES WITHIN 

THE AREA OF THE ACCOMPANYING MAP. 

The g reater:"number of these names were obtained from William 
Kitchipwat, a Stoney Indian from the Morley reserve, who worked for 
me dming part of the summer of 1885, and for the rest I am indebted 
to Mr. McKay, an educated Cree half-breed, who was in charge of the 
Hudson's Bay Company's post at Fort Pitt, and to James Prudens, jr., 
.and Simon Fraser, two other Cree half-breeds. 

In the majority of cases, the English name is merely a translation of 
the Cree, but where this is not the case, the meaning of the Indian 
word is printed under it in brackets. The Stoney name is also gener
ally a tr anslation of that used by the Crees, but when it differs, its 
meaning is p1fo\ed under it in the same way. Where the syllables 
·wer e sharply defined in pronunciation, they have been separated by a 
hyphen, bu t where they were run rapidly together , tl1e hyphen has 
been omitted. 

The following list of Yowels and diphthongs will show the sound 
that each is intended to represent. The list is essentially the same as 
that used by Drs. Tolmie and Dawson in their "Comparative Vocabu
.laries of the Indian Tribes of British Columbia"* :-

a as in English ..... .......... .. ...... . .. .. .. .. .. ... . .fat. 
a " " .............. ............ . ...... fat her. 
e " 
ii " 

" 
i " 
0 " 
u " 
ai " 
oi " 
bo " 
ow " 

" 
" 
" 
" 
" 
" 
" 
"' 
" 
" 

.......... .. .... . . .... .... ....... .. .. rnet. 

........ .. ............. .... .......... they. 

.. ...... . .... .... ... ................ pin. 

...... .. .... .. ....... ...... ..... rnarine. 

...... .... .......... . ... .. . ......... . .. go. 

.............. . ... . ..... ... ... .. .. nut. 
..................... ..... .. . ...... aisle. 
...... ..... .... .. . ............... . join. 
.. .. ... .. ...... ... .... ... ... ........ . pool. 
.. .. .. . ..... .. .................. .. .. . now. 

*Special Report of Geol. Survey, 1884. 
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INDrAN NAMES OF PLACES. 

ENGLISH. CREE (Ni-hi-a-we'.) STONEY(As-sin-pwa-tis) 

Buffalo Lake ............. Moos-toos - Sa-kha'-higan ......... Ta-toong-gamna 
Buck " ............. Ya'-pe-oo " ......... Tam-no-amna 
Gull " .......... ... Ki-as'-koos " ......... Pi-chat-to amna 
Snake " ... .......... Kin-a-pik' " ......... Mno-hemna 
Swan " .... ......... Wa'-pi-sioo " ......... Ko-gamna 
Pigeon ............. Hmi-hmoo " ......... Ka-ka-gamna 

(Woodpecker Lake.) 
James River Lakes ...... Ji-mis Si-pi " ..... .... Ji-mis-wap tim'ni 
Devil's Lake (in Rocky Ki-no-ka·mak' " ......... Mnith-to 

]\fountains.).......... (Long Lake.) 

Dead Wood Lake (be-
tween Clearwater R. 
and Prairie Creek) ................ .. .................. ........ . Che-shem'na 

Wood Lake ............. ............................................. Cha-gam'na 
Hollow " ....................................................... ... Mi-hi-dwa 
Muskeg " ...................... . ............................... TM:ak-tem'na 
Egg " ............. Ma-na-wii.n Sa-kha'-higan ....... .. . 
Sounding" ............. ,, Ni-pik-ap-hit-i-kwek ....... ... . .. . ... . 

(Sounding water . ) 
Saddle " ............. 0-nis-chik-hskop'-uwin Sa-kha'-

higan ................................. . 
Frog " 
Onion " 

........... .. Ah-yik Sa-kha'-blgan 

............. Wis-chek-oos-o-sioo " 
Stony " ............. Sin-is-kow' · " 
Fishing " ............. Pu-ka-che-wain' ' · 

(Little fishing place.) 
Crooked " ............ Wa-wi1-ka'-tin-ow 
Lake St. Ann ............ Ma-ni-to 

(Sp irit. Lake.) 
Lac la Nonne ..... ...... Mi-ka-sioo 

ma.gle Lake.) 
Big Lake. ....... .. .. .. .. Mis-ta he 
Dried Meat Lake ..... .. Ka-ke-wuk' 
Sullivan ' ' ....... l{a-ki-no-ka-mak' 

(Long Lake .) 

" 
" 
" 
" 
" 
" 

Dry Grass 
Hay 

" ....... Pa-kwas-kow " 

Bear 

Bittern 
Beaver 

" ....... A-pi'-chi-koo-chl-wii.s' ........... . 
(Little swamp. ) 

" . ... .. Mus-kwa-chi Sa-kha'-higan ...... 
(Bear Hills Lakl' ·) 

" ..... '- Mo~ka'-k£L-sioo " 
....... A-misk-wU.-chi " 

Rolling Hills Lake 
(Beaver Hills Lake.) 

(east of Hay L. trail) Pi-ti-koo-ka-mow' 
White Wood Lake ..... W a-pi-ta-kow' 
AN. and S. chain of lakes in 

the bills, 15 miles S. W. of 
Beaver Lake. 

" 
" 

Flat Lake ................ Ka-ta-ta-kwa-cha-o-ka-mak ... ...... . 
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INDIAN NAMES OF PLACES- Continued. 

ENGLISH. CREE (Ni-hi-a-we'.) STONEY( As-sin-pwa-tis) 

Two lakes east of Flat 
Lake .................. . Si-wi-ta'gan Sa-kha'-hI-gana. ···- · 

(Salt Lakes.) 
Dusty Lake ..... ....... Ko-pwa-o-wa-gas-takh .... . ..... ... .. . 
Island " ............. Ka-min-ta'-gu-sikh .... ............. . .. 
Birch " .... ......... \Vas'-kwa-i Sa-kha'-higan .. . 
Cooking " ....... .... .. 0-pi-mi-now'-wa-sioo " 
Bastings " ..... .. .. .. . . A-ka-ka'-kwa-tikh .. .... .. .... . ....... . 

(The hike that does not freeze .) 
Red Deer River ......... Was'-ka-sioo Si-pi.. ... ...... ........ Pa-chi-d'i-wap-ta 
Little Red Deer River. W as-ke'-sis Si-pi'-sis . . . . . . . •. . . .. .. " wap-tan 
Ghost River .............. Chi'-pe-i Si-pL. ...................... Win-P-bin-a-i-wap-ta 
Fallen Timber Creel• .... Kow-ikh-ti-kow' Si-pi'-sis ......... . 0-ta-ha-wap-ta 
Bearberry Creek ......... A-chuk-i-si'-pi " .......... A-be-wi1p-tan 
James River .... . ... .. .... Ji·mis Si-pi.. . ... ...................... Ji-miR-tumb-wap-ta 
Dog Pound Creek. ...... Ko-ma-tas'-ta-moin Si·pi'-sis ...... So-mun-ib- " 

(Stolen Horse (or Dogi Creek.) 
Clearwater River ...... . . Wa-se'-ga-mow 81-pi . ...... ..... ~fnjtb-ow'- '' 

{ 

Is-tap-ta- " 
Blind Man " .. ... .. . Pas-ka-poo " . .. . . . . . . . or Cham-bath-na-

dab-wap-ta 

Bow " .... .... . Ma-na-cha'-ban " 
<Dead standing-timber River.) 

.... l\tli-nith-ni 

Raven 
Medicine 

(Culd River.) 
" ..... . .. Ka-ka-koo' " ..... ........ Ka1 1-him-uu-wap-ta 
" f -.~ ~ · k-1' k-100 " T - t ........ ~ ma!:i- - . . . .. ... . .... o-go-wap- a 

l :N'i-pa-gwa'-si-mow " .. . . . . . . . . .. . (Mussel River .J 
(Sun d"nce River.) 

Horse Pound Creek .... . . Ka-ni-waR'-ta-moin Si-p1'-sis .. .... Soon-kowing-wuab-
<Horse-guard Creek . ) wap-ta 

Battle River .......... . .. N o-tin'-to 
Open Creek (The creek 

Si-pi.. .................... Ke'-chi-sab-wap-ta 

that does not freeze) A~-kow-i Si pl'-sis ................... So'-men-ib- " 
Muskrat Or. (flows into 

Prairie Cr. from N.) \Va.cha'sk " .......... ......... Hthump-to-dab-wap-ta 
Pigeon Lake Creek.. .... Hmi hmoo Sa-kha'-higan Si-pi'-sis Ke-gcmni-wap-ta 

(Woodpecker lake Creek.) · 
Elbow Rii;er .. ....... .. . . 0 -toos-kwa-na' Si-pi'-sis . ... ......... N m-no-tho-i1p·ta 
Wolf Creek ... . ... ... ...... Mu-hi· khan' " ..... ....... Sik-to-do- " 
Smoky River .... ...... . .. Kas·ka'-pi-te Si-pi.. ............... . Swo-da- " 
Brazeau " . . . . . . . •. . . . . . ... .. . ..... ... ... ............. ... ...... .. . Tum-wap-ta 
Prairie Creek. .......... .. Mas-kioo-te'-oo " ...... ........ . .. .. Tin-dow-wap·ta 
Saskatchewan ......... . . . Kis-is-ska-tche-wan ......... . .. ....... Wap-tam-notha 

(RaJ?_id river.) 
Grease Creek . .. ..... ..... To'-muna i::ii-pi'-sis ...... . .. ... . ... . Sna-tin·da-wap-ta 
Tail " ..... ...... . 0-soo·i' " .. . ............. Sin-doo- " 
Rosebud " ... .. ....... Mis-sas-lrn-too'-mina Si-pi'-s is .. .. Mi-tha'ga-wap-tan 

(Service Berry Creek.) 
Nose " .. ... . . ... . .. Os-kewun' " .... Tap-o-oi-wap-ta 
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INDIAN NAMES OF PLACES-Continued. 

ENGLISH. CREE (Ni-hi-a.we'.) STONEY( As-sin-pwa.-tis) 

Jumping Pound Greek ... ............................................ . To-ko-jap-tab-wap-ta 
Egy " ... Man-a-wan Si pl'-sis ... . 
White Earth " ... Wa-p'i-tan -isk' " 
Pipestone " ... Man-1s-pwi1'-ga-nan " 

(The creek where pipes are got.) 
Frog " ... Ah-yik-i " 
Moose " ... Moos-wa-chi' ·W'i " 

Dog 
(Moose Hill Creek.) 

'" ... A-tim 0 -soo-i-kun' 
(Dog Rump Creek.) 

Vermilion River ........ We-i-mun' Si-pi ......... . 

" 

Conjuring Creek . ........ Paw-ga-mow Si-p'i'-sis .......... .. 
(Vomiting Creek.) 

or Mi-te-oo " 
St1·awberry " .......... A-te-1nin " 
Creek that does not 

freeze Un Beaver Hills.) ... A-ka-ka'-kwa-tikh " ........... . 
Halfway Creek ....... .. A-pi.tow " ..... . ..... . 
Cache " .......... As-takh'-si-kun " .......... . . 
Weed " .......... At.-chc-kas-puk " ........... . 
Hay " ..... ..... Mas-kioo-si-kau '' ......... .. 
Crooked " . ......... \Va-wi1-ka'-tin-ow " • .. ......... . 
Grizzly Bear Greek .. ... Mist i1-yi1 " ........... . 
Ribstone " ...... ,A s-sin-i-kos-pi-ke-gan-it ........... . . 
Iron " ...... Pi-wa-pisk-oo Si-pi'-sis .......... . 
Meeting " ...... 1Nukh-kwa-ta-to " ........... . 
Stony • " .. .... Ka-as-sin-is-kak " ..... . . .... . 
Sturgeon River ....... ... Mi-koo-oo-pow Si-pi. ........ .. . ... . 

<Red Willow Creek.} 
Riviere qui Barre ..... .. Mu-ta-hi-to Si-pi'-i;it:i . ............ .. . 

. (Present Creek.) 
Hastings Creek .......... Kak-si'-chi-wukh' ............... . . . 

(Swift Current.) 
Deep " ....... ... Ka-ta-mikh Si-p'i '-sis ............ . 
Beaver " .......... A-misk-wi1-chi-oo " . .. ....... .. 
Black Mud '' .. ........ l{as-ki-te':.oo as-is-ki. " 
Rocky Mountains ... . .... As-sin-wi1ti ........ .................. Ni-a'-ha 
Devil's Head Mtn .... . . We-ti-kwo1/-ti-kwan . .................. Si-ham'-pa 
Eagle Hill ... ...... . ...... Ki-hi-a-watis .......... .................. Mha-moos-ni-bin 
Hat Mountain 

(near source of Clear-
water River) .. ....... As'-tu-tin As-sin-wati ... . . . ........ Ni-a-he-tis na-ki-ta-wan 

Hand Hills . .. .. .. . ... . .. Mi-chi chi Is-pa-tin-an . ............ . 0 chun-um-bin 
Three " ... .... ... .... Nis-to " ........ ..... Pa-ba-am-ni 
Knee " . ... . .... .. .. . . Mi-chig-wun " ... ......... . Che-swun-de-ba-ha 
Antler Hill ... ............ Was-ka-suk is-kun ka-Ro-pit ..... . ... Pa-chi-di ha-ba jo-bi 

(The pile of E lk horns.) 
Beaver Hills . . ... ........ A-misk-wa chi ......... .. ............... Cha-ba-he-'i 
Bear " .. ... . . . . .. . . Mus-kwi1-chi-tsi ........................ 0-zin-za-hen 
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INDIAN NAMES OF PLACES.-Continued. 

ENGLISH. CREE (Ni-h1-a-we'.) STONEY(As-sin-pwa-tis)' 

Castle Mountain· ..... .. 0-mask-we-oo As-sin-wa ti ...... . 
(Queen Mountain.) 

Swampy Hill (east of 
Raven River) ........ Mus-keg-wati .. .. . ..... ............... Wa-ku-ni-a-ha 

Hill east of Little Red 
Deer River ........ ... . ..................... ....... ......... ........ Chow-o-bo-o-zin 

Little Hill ..... .. ......... ............ .. . . .......... .... . ..... ...... Ba-how-oo-dan 
Blackfoot Hills .......... Ah-as-th1-nioo-wa-chi .............. . 
Two Big " .......... Nis-wa kis-pa-tin-ak ...... .... .... . . 
Frenchman's Butte ...... We-mis-ti-koo-she-we-cha-ka-tin-ow 
Moose ·Hills ....... ....... Moos-wa-chi .......................... . 
Nose Hill ......... ......... Os-ke-wun-iL-chio .................... . 
Cypress Hills ............. Mi-na-ti-kak or Ne-a-ti-kak .......... Pa-ha-toonga 
Little Beaver Hills ..... Pikh-tow A-misk-wa-chi .. .... .. . . . 
Pretty Hill ... .' ....... ... . Ka-m'i-wa-sit Is-pa-tin-ow ......... . 
Peace Hills ............... Wi-ta-ski-oo Cha-ka-tin-ow ....... . 
Rocky Mtn. House ...... Kai-as As-sin-wati Was-kii.'-higan Tl-shl-a 
Calgary .................... 0-toos-kwa-nik " 

· (Elbow House.) 
Edmonton .............. .. A-misk-wa·chi 

(Beaver Hills House.) 
Fort Saskatchewan ..... S1-ma'-gan-is 

(~ldiers House.) 

" 

" 
Fort Pitt ........ .......... Was-ka-ha-gan-is ...................... . 

(The Little House.) 

Ti-tung-a 

[ba-ha 
am-

• 
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