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The presence of as.phaltum -and oil-bea.ring rooks in the Mackenzie basin 
and on the shores of Great Slave lake has been known ever since the earliest 
explorers visited that part of the Northwest Territories, but the remoteness of 
the region has retarded the study and exploitation of these resoun;es. The con
tinually increasing demand for petroleum products, however, and particu1arly 
the excitement caused by the reported strike of large oil fields near Calgary, 
aroused considerable interest iu the possibi'lity of discovering new fields on 
Peace and Athabaska rivers and farther north. In 1914-15 many claims were 
staked for petroleum and natural gas in the vicinity of Nintsi (Windy) point 
on the north shore of Great Slave lake where tar pools have been known from 
early times. The writer was instructed to examine the district about the western 
nrm of Great S1ave lake and, in particuJar, to endeavour to determine whether 
the rocks show any of the conditions favourable for the accumulation of oil. 

The summer field seasons of 19'16 and 1917 were spent in examining the 
district. A study of the shore1ioes of Great Slave lake occupied the major part 
of the season of 1916; in 1917 an exploration was made of some of the principal 
rivers flowing into the lake from the south. The more important geographical 
results of these e'.'!:plorations were the traverses of Ray river from where it is 
crossed by the 6th meridian of the Dominion Land Surveys, to its outlet on 
Great Slave lake; of Buffalo river and its source, Buffalo lake; of the lower 
parts of Kakisa river and of the north shore of Great Slave lake from the out
'l:et at Mackenzie river to the north arm of the lake. Mackenzie river from where 
it leaves Great Slave 1ake to the mouth of Kakisa river with its numerom 
islands was also surveyed and some very necessary corrections were made in 

l In order to include conveniently In one volume as much new Information as possible 
regarding the occurrence of petroleum In the Mackenzie River region, at this time when 
so much Interest In being taken in exploration for petroleum, this report by Mr. Cameron 
ls Included In the Summary Report for 1921, al t hous:h the field work was done some 
years previously. Following It are reports by E. J. Whittaker, M. Y. Williams, and G. s. 
Hume upon more northerly sections of the region and one by D. B. Dowling- dealing with 
more general aspects ot the problem or tlnding petroleum In the Macken zie res:lon . 

.Dlreotor. 
~5497-1 
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previous map& of this part of the river. These surveys were made with a micro
meter telescope and compass, 'Bnd were checked by sextant ob8€rvations for lati
tude. 

LOCATION AND EXTENT OF AREA 

The area examined lies between latitudes 58° 20' north and 62 degree~ 
north and longitudes 111 degreoo and 11& degrees west. This immense areaJ 
comprising approximawly 61,4-00 square miles, is one of the largest blocks of 
practi~ally unex•plored areas of the Dominion. It embraces a lal'ge part of the 
valley of Hay river, the whole of the drainage system of Buffalo -river, a.n<l the 
large basin of the west arm of Great :Slave lake. lt lies partly in the province 
of Alberta and partly in the Northwest Tenitories. 

Fi-eld work was of necessity limited to traversing the more important water
wayB. Information -regarding the interior of the country was gathered from the 
iew rep-0rts that have been written and from personal communication with the 
inhabitants. South of the 60th parallel of latitude the (Topographical Surveys 
Branch, Department of the Interior, has several base and meridian lines and 
the reports of the surveyors contain good accounts of the topography of the 
country. North of the 60th parallel, the c.ountry, except narrow strips in the 
vicinity of travelled routes, still remains largely a land unknown. 
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Reverend F·ather Bousso -0£ the Roman Catholic mission at Hay river, to the 
staffs- of the vaTious Hudson's- Bay Company's po&ts, and to officials of the 
Forestry Branch, Department of the Interior. 

Acknowle<loo-ment 1s also due to Charles Camse11 and E. M. Kindle, of t'he 
Geological Survey, for many helpful suggestions and kind'1y critici.6m in the 
preparation of this report. Mr. Camsell directed and supervised the field work, 
and in 19'16 m~ade an extensive journey over t.be .area, vi&iting the field party in 
August of that ~·-ear. Mr. Kindle and E. J. WJ1ittaker made a collection of fos
sils from the a-rea in 1917. The results -0f study of these and of the collections 
made by the writer in 1916, together with Mr. Kind1e's suggestions regarding 
the correlation of strata, have made it possible to <:ompile the geology of t'he 
area, shown ()n the accomp-anying 5·0-rnile map ·(No. 1585). 

PnEvrnus wonK1 

Almost all the earlier explorers of the country made some reference t3 
the physical geography and geology of parts of Great Slave lake. Samue1 Hearne 
crossed the ea£tern arm of the lake in 1772, Alex~nder :Mackenzie traversed the 
west arm in 1789, and Franklin, Richardson, Back, and ()thers spent some .time 
in the vicinity of the lake. These explorercS, however, were more interested in 
the country to the north and their reports carry littl-e information regarding the 
country near the lake. 

In 1886, R. G. :McConnell2 made a geological examination of the south 
shore from Slave river to Mackenzie river, and ascended Hay river as far as 
Alexandra falls. He traversed the north &hare of the lake from Mackenzie river 

1 The name Llttle Buffalo river ha.e: been changen by the Geographic Board to 
L!vock river, but has been retained in this report, as the accompanying map had been 
published before the change was made. 

::i McConnell, R. G., "Report on Exploration in the Yukon and Mackenzie Basins," 
Geol. Surv., Can., Ann. Rept., ne·w ser., pt. D, vo]. IV, 1888-8~. 
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as far east as Nintsi point. The published report of these explorations \;Ontains 
t}ie most detailed information relative to the geo]ogy and physical geography 
of the region. 

Wm. Ogilvie1 in 1887 surveyed the south shore of the lake from Mackenzie 
river to Slave river. 

During the seasons of .1899 to 1902 Robert Bell and J. M. Bell2 surveyed 
_and made a geological examination of t.he east arm of the lake and the east 
shore of the north a.rm, but the north shore of the west arm though traversed 
by Mackenzie in 1789, -and probably by Franklin and Richardson in 1825, had 
never been surveyed prev.ious to 19-16. 

,Slave river bas been t'he mnin waterway for travel to the north country 
since the earliest timf';S. At the time of Mackenzie's explorations fur traders 
had aheady et>tablished a trading post on Great Slave lake. Peace river was 
ascended by Mackenzie3 in 1792 on his journey across the continent from Mont· 
real to the Pacific ocean. Pe ti tot4 claims to have discovered Kakisa (Beaver) 
river in 1875 and about the same time Alexandra falls on Hay river were named 
by Bishop Bompas. Whether the bishop ascended Hay river from Great Slave 
lake or descended it from Vermilion is not known. In the early nineties a small 
party of prospectors bonnd fo-r the Yukon descended Hay river to the lake, 
building a small cabin and wintering on the portage at A'lexandra iallb. In 
1902 C. Camsel15 ascended Little Buffalo river from a point near Fort Smith to 
the divide between that river and J ackfish river, .and descended J ackfu;h river 
to Peace river. Sergeant Mellor, of tbe Royal Northwest Mounted Police, made 
a patrol up Buffalo river and across Buffalo lake in 1909.B Prospectors have 
a~so been up t.he river, Recording to Indi-an reports, and the ruins of their cabins 
are still to be seen along the river. Sergeant McLeod7 of the Royal Northwest 
Mounted Police, who made a winter patrol in 1911 from Vermilion across the 
Caribou Mounwin plateau and down Buffalo river to Gren.t Slave lake, was the 
£rst white man to traverse this region. In 1911, Hulbert Footner,8 a journalist, 
d€~ended Ha;y Tiver from Vermilion portage to Alexandra fa'lls . In 191-4, J. R. 
Akins9 ran the 29th base-line of the Dominion Land Surveys ac1·oss the lowex 
end of Caribou Mountain platf\au, and in 1916 ·projected the 6th meridian10 nortii 
to t-he northern boundary of Alberta at the 60th parallel of latitude. 

GENERAL CHARACTER OF THE DISTRICT 

Caribou mountains, which Jie south of the 60th paral1el of latitude, form 
the princ1pa1 watershed between the waters tr1butary to Peace river and those 
tributary to Hay and Buffalo rivers. They -are in reality .the escarpment border
ing e. large, gently rolling plateau elevated ·about 3,000 feet above sea-1evel, and 
-- ---- ---- --------------

l Ogilvie, Wm., "Exploration Surveys ot Parts of Lewes, Tat au Due. Porcupine, 
Bell, Trout, Peel, and Mackenzie Rivers," 1887-88, Dept. of Interior. report or 1890. 

2 ":i'vfackcnzie Basin," Geo\. Surv., Can ., Ann. Rept., new scr., pt. A, vol. XII. 1899; 
also Ann. Rept., new ser., pt. E, vol. XII, 1899. 

a Mackenzie, Alexander, ''Voyages from Montreal on the River St. Lawrence Through 
the Continent of North America to the Frozen and Pacific Oceans in the Years l 7S9 and 
1793." 

1 Petitot, Emile, Autour du Grand Lac des Esclaves. 
!I Camsell, C .. "Region Southwest of Fort Smilh," Geol. Surv., Can., Ann . Rept., new 

ser., pt. A, vol. XV. 1902-03. p . 143, 
6 Mellor, Sergt., "Patrol Along the South Shore o! Great Slave Lake in Connection 

with the Location of the Wood Buffalo," Report of Royal Northwest Mounted Police, lSlO. 
7 McLeod, Sergt., "Vermilton to Hay River on Great Slave Lake," Report or Roya.I 

Nortbwest Mounted Police. 1911. 
SFootner, Hulbert, "New Rivers of the North," 1914. 
G Akins, J. R., "29th Base Line between 5th and 6th Meridian," Report of J)Ppt. of the 

lnterior, Topographical Surveys Branch, 1914. 
10 Akini:;, J. R., "IHh Meridian between 27th Base and Northern Boundary ot Alberta," 

Rept, of Dept. of Interior. Topographical Surveys Branch, 1916. 
-4S'497-1! 
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from 2,100 to 2,5-00 feet above the surrounding country. This plateau extends 
southward to within 15 miles of Peace river and the northern escarpment is 
clearly visible from Bu.ffa1o lake from which it is not more than 30 miles dis· 
tant. Ca.msell1 rnpoTts the eastern limit to be about 8 or 10 miles west of J.ack
£sh river. The western limit is not visrible from the valley of Hay river, but 
probably extends to within 30 miles of that stream. These boundaries give the 
plateau -an area of approximately 9,6·00 square mi1es. Very little is kn.own con
cerning this area. The 29th base-line of the Dominion Land :Sur~eys crosses 
the southern edge o:f the plateau imd Akins2 reports the slopes as heavily w-0oded 
with spruce and jackpine and the top as lightly wooded with stunted spruce 
and covered with moss. Sergeant McLeod3 states that a number of lakes lie 
on the top of the plateau, one of which is about the size of Lesser Slave l·ake. 
He traversed the plateau from south to north and repo1ts it to have a typical 
ro11ing topography cha.racterized by low hills e>f glacial drift and muskeg or 
swampy lowlands. Small moss-fringed hikes .abound and are drained by numerous 
swift-flowing creeks. The banks and valleys of the streams are composed of 
clays and gravels and their beds are full of boulders of igneous rocks washed 
out of the glacial boulder c1ay. · 

Southwest of the Caribou Mountain plateau and connected with it b:v" 
the height of land between Peace and Hay ,rivers is another small plateau, 2,500 
feet in elevation, ca!lled Watt mountains. The intervening !height of ·land 
between Peace and Hay rivers is about 1J500 feet in elevation and is formed 
la·rgely of glaci a~ drift. 

Peace river from Fort Vermilion down6tream approximately marks tbc 
southern boundary of the area under di~ussion. Just above Fort Vermilion 
the river lies in a deep valley, but within a s'bort distance the banks fall away, 
and from Vermilion to near the -confluence of Jack£ sh river it :flows through a 
broad, gently rolling plain which on the north rises gradually to Caribou moun
tains. Towards the height o! land between Watt and Caribou mountains this 
pfo)n is characterized by large, open prairie sections separated by areas carrying 
a light growth of poplar and willow. Numerous prairie sections, also, a.re said 
to diversify the plain area. to the east lying between Caribou mountains and 
Peace river. These areas are well watered by numerous streams tributary to 
Peace river, tbe most important being Paddle or Boyer river, and Caribou, 
Lawrence, Deer, and J ackfish rivers. 

Very little is known of the district lying to the east of Caribou mountains 
and north of Peace river. In the vicinity of Little Buffalo and J acktish rivers, 
Camse114 reports the country to be a gent1y rolling upland breaking abruptly at 

the 200-foot escarpment. of the salt plains near Fort Smith. Numerous muskeg 
and swampy areas occur ·between low hi11s of glacial drift covered with jack
pine ~md poplar. 

With the exception of the traverse of Buffalo river and Buffalo Jake made 
by the writer in 1917 and des·cribed in detnil in later pag~ of this report, the 
whole of the vast territory lying betwem Great Slave lake and Caribou moun
tains and between Ray and Slave rivers is virtually lmP.x.plored. Sergeant 
McLeod5 reports the country seen when looking northward from the summit of 

1 Camsell, c .. ''Region Southwest of Fort Smith," Geol. Surv., Can., Ann. Rept., 
1902-03, p. 149. 

2 Akins, J. R., "29th Base-Line between 5th and 6th Meridians," Ann. Rept., Dept, ot 
Interior, Topographical Surveys Branch, 1914-15, p, 67. 

s McLeod, Sergt., R. W., ''Vermilion to Hay River, Jan., 09," Royal Northwest 
Mounted Police report, BO!l, p. 178. 

4 Camsell, C., '.<Country Southwest or Fort Smith," Geol. Surv., Can., Ann. Rept., new 
ser., vol. XV, 1902-03. 

!'I McLeod, Sergt. R. W., "Vermilion to Hay River, Jan., 09," Royal Northwest 
.Mounted Police Report, 1909, p, 178. 



the Caribou escarpment to be a gently rolling, well-wooded plain dotted wit:\ 
numerous small lakes. Near the salt springs near Fort Smith, there are many 
open prairie s~tions interspersed with areas supporting a light growth of spruce 
£nd poplar; and much open prairie country is said to occur in the region between 
Little Buffalo and Buifo'lo rivers. Slave river in this part of the -area :Bows 
through a broad alluvi~l plain of its own making, the western boundary of 
wbi~h is approximately Little Buffalo river. South of Pine 'POint on Great 
Slave lake, the land rises with relative rapidity until, in a distance of 3 mi1es,
it bas an elevatjon of about 200 feet above the lake-level. A narrow strip of 
swampy muskeg rountry ].,ying at about water-level along the lake shol'e appears 
to have been formed in l~goons cut off from the lake by ba-rrier beaohets of 
gravel and sand find subsequently partly £11ed and reclaimed by vegetation. The 
absence of any large tributaries east of Buffalo river indicatoo that the height 
of land between this river -and Little Buffalo river lies very close to the former 
stre;.im and that, consequently, the farge area between these two streams and 
south to Caribou mountains drains chiefly to the east into Little Buffalo river. 

The country wei:;t of Hay river is little known. Akins1 report3 that the 
country for 35 miles north of Hay river, adjacent to the 6th meridian, i6 gently 
ro11ing- and well watei:red by numerous streams flowing east to Hay river. Then 
there is an abrupt rise at the escarpment of Cutknife hills to an elevation of 
2,700 feet. Cut.knife hi11s appear to be a bro11d, gently rolling plateau dotted 
with numerous snrn11 lakes which apparently drain westward to the headw11ters 
of Kakisa river. Near Grumbler rapids on Hay river the escarpment of Swede 
mountains, 2,500 feet in elevation, shows to the west at a distance of about 15 
m11es. The escarpment is appan~nt1y a continuation of that of Cutknife hills 
to the southwest and, probably, connects with the Eagle Mountain escarpment 
to be seen to the south from Great Slave fake snd MackenziB river. From Eag1e 
::Mountain escarpment northward to the lake shore, flncl between Hay and Kakisa 
rivers, extends a low, £at, ~wampy country scarcely higher 1han Great Slave 
Jake. It is reported by the Indians to be 'dotted with 6ma11, ~·hallow lakes sepa
rated by stretches of muskeg. An old Indian canoe rol1te connects Hny and 
Kakisa rivers through these lakes and swampy areas. 

The country to the north of Great Slave lake and west of the North arm, 
Preble2 reports to be "a low, broad p1ateau dotted with many lakes and muskegs. 
It contains no rivers of importance and is rnain1y ra.ther thinly wooded, though 
a number of large -prair1es occur in the western pa.rt. north of the outlet of the 
Jake." Seen from the shore of the lake it appears to be a gently rolling plain 
with ridges of gfo~ial drift separating low-lying muskeg areas which stand only 
slightly hig·her than the lake. 

The region north of Great .Slave lake is underlain by the Precambrian for
mations and is rocky and rolling, having been heavily eroded by the Keewati-a 
continental glacier. Vegetation is scant, and connned to the low ground betwee'.:l 
the rocky ridges, where stunted spruce and poplar grow in a mossy muskeg soi1. 

HAY RIVER 

Hay river, r1smg in the foothills of the Rocky mountains to the north of 
Fort St. J O'hn, B.C., and fed by numerous small streams, is one of the largest. 
tributaries of Great Slave lake. It crosses the 8th meridian a few hundred 
yards 60uth of section corner 25-114-1. Fr.om this point, though of a meander-

t Akins, J. R., "6th Meridian-27th Base-line to 60th Parallel," Ann. Rept., Dept. of 
interior, Topographical Surveys Branch, 1916. 

2 Preble, E. A., "North American Fauna." No. 27. U.S. Dept. of Agriculture, Bureau 
of B10!11glcal Survey, 1908. 
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ing character, it holds remarkably well its direction of magnetic north (north 
35° 30' east astronomical) throughout the distance of 225 mi'les to Great Slave 
lake. 

Throughout the 26 miles from the 6bh meridian to the mouth of Meander 
river at Hay River outpost, the river has an '<!verage width of 200 feet, and is 
very swift and broken by a succession of rapids. The valley is less than half 
a mile wide and the adjacent country is gently rolling, drift-covered, and wooded 
with scrubby spruce and poplar, much of which has been burnt over in recent 
times. · 

North of Hay River outpost the val'ley widens and shallows and the river, 
straightening its course, widens to 400 to 600 feet and ilow.s smoothly and slug
gishly for 116 miles through a flat muskeg and brule country, which is in places 
relieved by low hills of glacia1 drift. 

Devonian limestones come to the surface 116 miles below :the mouth of 
Meander river 1and form low ramparts in the river valley bhat cause the river 
to narrow and the -current to increase. For the next 33 miles, 'rapids occur in 
quick suceession -wherever the channel has been cut down tl:o .the limestones, 
until finally, 149 miles ·below Hay River outpost, the river plunges 106 feet, 
forming Ale.'!:andra fall. From the fall the river flows rapidly for a mile throug-h 
a narrow gorge and then makes a second leap of 46 feet, forming Louise fal:l. 
The portage trail lea>es the river on the left bank above Aleirandra fa1l, leads 
for 2~ miles through <a flat marshy pla-in forested with white s-pruce and jack
pine, and returns to the river where the limestone cliffs have been broken down 
to a slope. 

The falls are due to a band of soft shale 47 feet thick interstratified with 
massive bedded limestones which overlie a thick series of soft day t:iba1es. 
McConnell1 shows that the rate of reces;;ion of :the falls has been almost identical 
with that of Ni·agara falls . He says : "Niagara falls are genera'lly regarded to 
have receded 6 m iles since they were brought into exiBten<!e by the elevation of 
the country at the end of the Glacial period and -on Hay Tiver the distan12e 
between the point at which the limestone band makes its first appearance and 
the lower falls is almost exactly 5 miles and between the same point and the 
upper fa'lls 6 miles." 

Below Louise fall the river has cut a narrow gorge about 250 feet deep in 
the limestone, througih which it rushes for a distance of ·6 miles before it dears 
the escarpment. For the succeeding 4{) miles it flows with steadily diminishing 
velocity until about 4 miles from the lake it loses itself in a maze of channels 
amongst tbe delta dep;.,·its. ·Only one of :these ·channels, however, finds its way 
to the lake separa teh, the others all coming together and issuing as one stream 
into the lak(). 

BUFFALO JAKE 

Buffalo lake covers approximately 200 square mi les. It ·is very shallow, its 
depth sca1~ely exceeding 10 feet in any place. Confined on vhe north by a low 
range of hil'ls of glae i•al drift, the lake acts as a collecting bas-in for :the waters 
draining the northern slopes of Caribou mountain. Three comparatively large 
streams flow into the southern end of the lake. Each of these is building a delta 
which ·is gradually encroaching on and slowly filling in this part of the lake. 
The whole shoreline is low and swampy, particularly on the south side, where 
in places willow and alder bushes a.re growing in 2 feet of water. .A. few islands, 
composed of g1a~ial boulders of Precambrian granites and metamorpbics, oNur 
along the northern shore. The smaller of these resemble 12airns ·and are bare of 

1 McConnell, R. G., "Explorations in the Yukon and Mackenzie River Basins," Geo!. 
Surv., Can., Ann. Rept., new ser., pt. D, vol. IV, 1889. 
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veget•ation, but upon the larger 1.mes, scrubby spruce, poplar, and wi'1l-0w have 
found a foothold. These -islands represent outlier_s of the low, -east ·and west 
glacial mora.inal ridge that forms the north shore of the lake. The lake is evi
dently the remnant of a much larger morainal lake of early p06tgla.cial times. 

BUFFALO RIVER 

Bu-ffal-0 river, which discharges from the northeast .corner of Buffalo Jake 
into Grea.t -Slave fake, -flows northwest 5 mil~, cutting through the 'low range 
of hills that bound the lake -0n the ,north. It then. makes a wide swing to .the 
right and after fol'lowing ·a general course of magnetic n<Yrth (north 36 <leoo-rees 
east astronomical) for 25 miles, swings in -anotJher wide curve, known -as the 
Big Eend, .after which it resumes a true north course for 25 miles to Great 
Slave lake. From J3u-ff.alo "lake -to the Big Bend rt:he river valley is 1cut through 
a series of moril.inal l'idges separated by flat muskegs and brule. The outsid1~ 
of each curve 'has -a bank DUt into glacial clays -and grave'ls. Boulder rapids 
separated by stretches of smooth, though swift-running, water, are numerous. 
Below the Big Bend the ridges become more numerous and -0£ greater beight 
and the cut banks frequently show sect.ions ()f glacial -clays and drift 80 to 100 
feet high. Here the current increll.ses and the river runs turbulently in a suc
cession of rapids amongst .and over the large boulders washed from the drift. 
At a few places a'long its course i-t ·hns cut into the underlying Devonian lime
stones, forming low ramparts similal" to those on Hay river. About 3 miles 
above its mouth it suddenly expand.B iar1d, diverging 'into numerous :channels, 
loses itself in a braided channel .among-st limestone -gravel bars. These divergent 
streams reunite fo ·a single stream which fo~es its way through a low barrier 
of glacial drift to Great .S'lave lake. 

The volume of water carried by the river is subject to rapid fluctuation due 
to the -sh111low nature <Jf Buffalo lake in whi0h it has its 6ource. , Even compara
tively light winds cause waves. that quickly raise the level of the lake on the 
windward side. During strong win<ls a. Tise of 2 feet -0r more iu the level of 
the ~ake was noticed and when the wind blows in the direction of the outlet the 
discharge down .the river is greatly increased. 

LITTLE BUFFALO RIVEll 

Little Euffalo river rises in Caribou mountains and follows an easterly 
course towards Slave river. It then swings north and closely parallels- Slave 
river rto Great Slave lake. It cr-osses the 60th para'1lel -0£ latitude 28 miles west 
of Fort Smith ·and a po1tage 7 miles long connocts i-t with Salt river near Fort 
Smith. . 

Little Buffalo river fr.om t·he end of this portage to near its headwaters at 
the base of the Caribou plateau was examined by C. Ca.msellt 1n 1902. He 
reports a series· of tnree falls occurring about. 6 miles ·above 1the portage, giving 
a total drop of 71 feet. The f.atls are proba.blr caused by an outcrnp of 1icrne
stone overlying gypsum beds similar to the Salt River escarpment. Oam,<;ell 
mentions no fossils from thP.se limestones, but ithey probably repreGent a Middle 
Dev-0nian ij1orizon. 

A traver~e of Little Buffsllo river from Salt River portage to Great 'Slave 
'lake was made in 192.0. The river averages &Oto 70 feet in width throughout 
t,he -dishmce, has an exceedingly meandering course, but presents no hindrance 
to canoe navigation. 

1 Camsell, C., "Region Southwest of Fort Smith" Geol Surv., Can., Ann. Rept., new 
ser., vol. XV, 1902-03, pt. A. ' ' 
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For the upper 35 miles it borders nn east-facing escarpment varying from 
40 to 150 feet in height. This €6Carpment is a continuation of the Salt River 
escarpment and in all exposures Devonian dolomit,e limestones overlie the gyp
sum series. Gypsum ,creek, a small stream fed by -springs in a sink-hole on the 
edge of the esear.pment, enters from the left about 2'5 miles below Salt River 
portage, and slightly above this creek a portage 7 miles long connects the river 
with Slave river at Le Grand Detour. Below Gypsum creek the escarpment is 
not so high ~md swings west, and no rock outcrops are met with until the mouth 
of Log-jam creek is reached, 40 miles above the mol\th of Little Buffalo river. 
At the mouth of Log-jam creek a bed of fiat-lying limestones causes -a ,small 
rapid, the only one between Salt River portage an'a. Grea,t Slave lake. The 
limestones, which 'are just be'low water-level, carry a fauna closely allied to that 
found in the limestones about Resolution. Log-jam creek was ascended about 
16 miles. It :flows thrnugh a :flat muskeg country that has no pronoul).ced relief; 
and it e.'l:poses no bedrol'.!k except just at it,s mouth. Below the creek the valley 
walls of Little Buffalo river are low and the ·adjacent country is -a flat muskeg. 
An escarpment ahou.t 200 feet high shows to the west for the hist 15 miles, but 
no rock outcrops in the va1ley. 

MACKENZIE RIVER 

Mackenzie river, where it leaves Great Slave lake, is divided by Big island 
into two channels. The southern one bas a width of 7 miles at the lake, but 
in 5 miles narrows to 4 miles and becomes choked with islands. It carries the 
main flow of water and is used by the steamers, yet is shallow and navigation 
in low water is difficult. T,he {!urrent here has a veloci ty of at ~east 3 miles an 
hour. The north channel has a width of about a mile .and a half where i t leaves 
the lake, in only a few places exceeds 2 feet in depth, and shows very lit tle 
current unrtil close to -its junction with the main channel at the fower end of 
Big island. Below Big island, Mackenzie river keeps an average width of about 
4 miles for a distance of 20 miles and shows only a very slight current. This 
part of the river is known locally as Beaver (Kakisa) lake and is reported to 

be rarely more .than 12 feet deep. 
KARISA IUVER 

Kakisa river, which enters the Mackenzie from the south about 25 miles 
below Great Slave lake, was ascended for 8 miles, to Lady Evelyn falls. It is 
swift and shallow and almost unnavigable. The adjacent country is a low mus
keg with occasional ridges of glacial drift which, where cr0€Ced by the river, 
form typica'l boulder rapids. About 6 miles above its mouth, Devonian lime
stones make their first appearance in the valley, forming low cascades where t>he 
river cu ts across the beds. The valley 1here is from 60 to 80 feet deep and shows 
heavy depooits of glacial material overlying the limestone.>. Two miles farther 
upstream is Lady Evelyn fall where the river drops 48 feet over a limestone 
cliff. This fall is caused in the same way -as Ale:i::andra fall on Hay river. The 
limestones exposed are the same as those that form Louise faH; but the over
lying shales seen on Hay rive1· have thinned out; consequently Alexandra fall 
on Hay river is here represented by a long seTies of low cascades from 3 to 15 
feet ·high. No gorge is developed below the fall, though the va'Hey walls are 
steep and show occasional cliffs of limestones. 

GREAT SLAVE LARE 

R. G. McC-Onnell,1 in 1887, accorded to Great Slave lake 1l super£cial area, 
including islands, of approximately 10,4-00 square mi1es and ranks it fifth 

1 McConnell, R. G., "An Exploration In the Yukon and Mackenzie Basins, N.W.T.," 
Geo!. Surv., Can. , Ann. Rept., pt. D, new ser., vol. III, 1888-89. 
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among the great lakes of the continent, being e~eeded by Superior-31,500, 
Huron-23,800, Michigan-22,300, and Great Bear-11,400 square miles. Cal
culations based on the Dominion of Canada Railway map, issued 1914, slightly 
increase the areas of Great Bear and Great Slave, giving them 11,900 and 
10,700 square miles respectively. Great Slave is divided into three arms as fol
'lows: W &st arm-5,430 square mi-les, East arm-4,120 square miles, ·and North 
arm-1,150 square miles. The writer's survey of the north shore of the West 
.arm supplies mGre accurate data for calculating the area of this part of -the 
lake; it indicates an .area of 7,830 square miles, thus increasing previ-ous esti
mates by 2,4()0 square miles. This increase gives Great Sla.ve lake a total area 
of 13,100 square miles, or an excess of 1,70·0 square miles over Great Bear lake, 
and places it fourth among the great lakes of the continent. 

Great S'lave lake is about 3()0 miles long and in one place i& over 60 miles 
wide. It had origina1ly the form of a great cross with one arm penetrating 
the Precambrian crystalline schists and two other-.s stretching north and south 
along the edge of the protnxis; the fourth extended over the fht-lying Palreozoic 
sediments to the we.st. The southern arm has been oompletely silted up and 
obliterated by Slave river. 

The East arm, stretching about 200 miles to the east of Slave .river, has an 
irregular outline and is dotted with many rocky islands. The water is· said to 
be very deep and clear and to abound 1n -fi6h of various kinds. The country 
north and east of this arm is described by Back1 as one ·of bare, round-backed 
hills and ridges that .rise gradually from the water's edge to a height of 1,000 
to 1,200 feet. 

The North arm, situated opposite the mouth of .S1ave river, has a width at 
its mouth of nearly 40 miles. Its eastern shore is a rugged, rocky country with 
many low, rocky islandc offohore; whereas the western shore is flat, with sandy 
beaches and occasional wave-cut cliffs. The eastern shore was surveyed and 
examined in 1899 by J. M. Bell2; the western shore has been surveyed and goo
fogically mapped by G. S. Ilume, of the Geologi\Jal Survey, sinice the time of 
the writer's visit to the lake.3 

Exploration and examination of the western part of the lake----here referred 
to for convenience as the West arm-formed the major part of the writer's 
field work in 1916. Although a very large expanse of open water, and free from 
islands beyond 1() miles from &hore, it is everywhere shallow, and sand-bars .and 
reefs ~re repo1·ted to occur many miles out. It is slowly being filled by material 
brought down by Slave river, and the water, especially al.ong the southern shore, 
is seldom entirely free from suspended matter. Towards the north shore the 
water is clearer, but even there a distinct cloudiness is noticeable -and it is not 
unti'l the northeastern shore is reached in the vicinity of the mouth of the north 
arm, that the water bocomes clear. Sediment-Ia.den water-s are again observ-able 
in the vicinity of ile les Bassee ·and lle du Large, though they are more 
than 310 miles from the mouth of Slave river. The prevailing northeast winds 
cause an .a·~umulation along the south sbore of immense quantities of drift-. 
wood which sometimes tak€s fire and is ofte-n the starting point of destructive 
forest conflagruti-0ns. Piles of this wood 100 and m{)l'e feet wide ·and several 
feet high are frequently to be found extending for mi'les along the shore. 

The lake abounds in fish of many kinds, which should iurnish a profitable 
industry when the country to the south becomes more settled and freight 10tes 
are reduced. Whitefish, jackfish, and trout are abundant, individual trout :fre-

l Back, Captain George, "Narrative of an Arctic Land Expedition to the Mouth of 
Great Fish River and Along the Shores ot' the Arctic Ocean in the Years 1833-34-35." 

2 Explorations In Mackenzle District: Geol. Surv., Can., Ann. Rept., new ser., vol. 
XII, 1899, p. 103 A: vol. XIII, 1890, p. 53 A: vol. XII, pt. C. 

s Geol. Surv., Can .• Sum. Rept., 1920, pt. B. 
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quenHy ex·ceeding 50 pounds in weight. There is also taken fr.om the lake the 
inconnu, or "conie," the edible qualities of which all but equal that of the 
northern whitefish. The inconnu is exclusive1y a northern species and is never 
found south of Fort Smith. 

Description of the Shores of Great Slave Lalo;e 

The south shore fr-0m .Stoney island west to Little Buffalo river is formed 
of delta deposits from Slave river that mark approximately the mouth of the· 
pre-existing south arm. These :fl.uvial deposits of icrossbedded sands and siltB 
are intimately a&;ociated with lacustrine deposits of a somewhat earlier period 
which extend !IS far south as Fort Smith. In places they are wall covered with 
an -abundant growth of excellent spruce. At Resolution a. low range of hills 
rises above the silts and extends west into the lake, fonning Mission and Moose 
islands and, still farther west, Burnt islands. 

From the mouth of Little Bnffa!lo river, which marks the western limit of 
the delta deposits, the shoreline is characterized by wide, shallow bays separated 
by low, gravelly or rocky po in ts. Usually each bay has a gravelly or sandy 
beach behind which lies a. narrow stretch -0f low, swampy muskeg or shallow, open 
lagoon. South of Pine point the .ground rises gently inland until at a distance 
of some 10 miles it rea1:>hes an elevation of 300 feet '<!hove the present lake-level. 
This slope is well wooded with spruce, jackpine, and pophr and <!arries numerous 
well-developed old lake beaches which, extending in long, gentle curves, tend 
to follow the outline of the present lake shore. West of the mouth of Buffafo 
river :t•he shoreline is generally low-lying and swampy with few pronounced 
point.s. 

\Vest of a line drawn from Hay river to Slave point on the north shore, the 
shores of the lake ·are formed pretmmably of soft shales, 1and <Uhe adjacent aand 
is low-lying and swampy. Long stretches of spruce and tamarack muskegs 
reach inland from the lake. These arc bounded on the south by Eagle moun
tains but the northern limit is not visible from the lake. Along this part of 
the s•hore, Precambrian erratics are abundant and frequently occur far enough 
off.g:hore to endanger navigation. Thie part of the lake is very shallow and the 
shoreline in most places is formed of boulder pavements embedded in a soft 
blue-io-grey day. Short, narrow points formed of boulders derived from the 
Precambrian rocks east of the lake are very numerous, particularly in the 
deep bay north of the outlet, and boulder reefs occur at long distances from the 
shore. AIJl the points have a tendency to parallel t.he direction of glacial move
ment. 

From Slave point the s~ore runs nortb for about 40 miles, then east for 
25 miles, and then swings in a wide cirde to the north arm. The entire shore
line shows clearly tbe effeats of excessive glacial action. Many deep, narrow 
bays stretch inland approximately parallel t-0 one another in .a direction about 
south 60 degrees west magneti>J, -0r north 8'5 degrees west (astronomi·cal). That 
this direction is para1]]el to the glacial movement is shown by well-marked strim 
on Nintsi point. 

The heads of the bays are in most cases low and swampy, like those on the 
S-Outh s·hore, and show a well-developed boulder pavement of material derived· 
from the Precambrian rocks to bhe east. Wide marshes, in many cases con
taining large open sloughs, stretch inland from the bays. On the broader points 
low, wave-cut cliffs in the limestone occur, though frequently the cliffs are 
situated some distance inland from the present lake shore. T1he narrow points 
show boulder pavements embedded in limestone gravels derived from the under
lying sediments. A certain percentage of the boulders are probably glacial 
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enati:cs, but undoubtedly the large majority have been derived from the gladal 
drift near the lake shore ·and from the lake bottom, and have been ice-rafted 
to their present position. 

Distinct barrier beaches of limestoM s·hingle are developed wherever the 
bedrock outcrops at water-level. Many of these extending in long, gentle curve; 
enclose shallow, partly filled lagoons. 

The inland country north <>f the lake is a low spruce and tamarack muskeg 
sHg:htly higher than the lake, with numerous long, narrow h:i1ls rising 100 to 
150 feet above lakeJ}evel. · The ·hills, in many ~ases, show low, wave-cut cliffs, 
facing lakewards, at elevations above rthe present lake-level. Above and below 
these cliffs are numerous old ilake beaches formed of limestone gravels washed 
out of the cliffs and dearly indi(!ating changes in the level -0f the lake during 
early post-Glacial times. 

One of the pronounced features of this region is the absence of drainage 
towards the fake. Throughout the en tire 136 miles of shoreline between Mac~ 
kenzie river and -the North arm, only <>ne sma\ll stream was found entering the 
lake. 

The North arm marks the cont.act of 1hP- Precambrian rocks on the east 
with the Palreozoic sediments on the west; consequently the northeast shore, 
which is fonned of Precambrian rocks, has a· cha.meter entirely different from 
t:he others. It is rocky throughout and for the roost part spar6ely wooded ex<:ept 
in the hollows. Boldly-carved and rounded hills of :igneous and metamorphic 
rocks break off :abruptly at the lake, and offshore ·are numerous irre,,,.<'T\llarly
shaped, rocky islands. The shore is indented with many narrow bays and inlets 
which are mostly deep and il.fford ex.'cellent harbourage for small craft. 

GENERAL GEOLOGY 

DISTRIBUTION' OF FORMATIONS 

Except where the Precambrian rocks reach the surface, almost the whole 
of the vast district under co11sideratio11 is mantled with a heavy covering of 
glacial drift, lacustrine, and :ftuvial deposits. fl.TOnsequently, the underlying 
sediments outcl'op infrequently, mostly in the river valleys where the er06ive 
power of the rivers has cut through the superficial beds, or on the shores of the 
lnke where i'-"!e and wave action have played a similar part. 

The section of the region under consideration, which lies north of tbe 60th 
parnNel of latitude, is underlain by flat-lying Pal::eowic sediments of SiluTian, 
Middle Devonian, and Upper Devonian age. No distinctly Lower Devonian 
sediments were observed t1nd :probably are not represented in the area. The 
stratigraphy M a whole res®ibles that of )ianitoba, -except that the Ordovician 
and much of the Silurian are absent. There also Tyrrell1 w_as unable to locat2 
outcrops carrying a definite Lower Devonian fauna. 

At Little rapids on Peace river, ,;oft shales carrying Upper Devonian fossils 
were found by Kindle unconformably overl,ying the massive gypsum bedi;. 
Exposures of the Gypsum series elsewhere in tho district, however, as on Slave 
river nnd at the salt springs near Fort Smith, show these beds to be overlain 
by limestones cnrrying Middle Devonian fossils and this seems to be the correct 
sequen~e of the strata. 

South of the 60th para11el the area between Caribou mountHins and Slave 
river, and the Peace River val'ley as far west as Vermilion chutes, are also 

1 Tyrrell, J. B., "Report on North West Manitoba," Geo\. Surv., Can., Ann. Rept., 
new ser., vol. V, 1890. 
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underlain by Devonian and Silurian 600iments. At the chutes, Upper Devonian 
limestones equivalent to the limestones on Hay river and the Chemung lime
stones of New York, are exposed. At Little rapids on Peace river and at several 
points on :Slave river in the vicinity of Fort Smith, limestones carrying gypsum 
beds are exposed, which, on fossil evidence, are equivalent to the Gypsum and 
Upper dolomitic timestones of Upper Silurian -age found east of lakes Manitoba 
and Winnipegosis, in Manitoba. 

In the valley of Hay river above Grumbler rapids and on Peace river above 
Vermilion chutes, soft Cretaceous shales are e,'l:posed. On Pea-ce river these 
have been called by McConnell1 the Loon River shales and are, probably, equiva
lent to the Clearwater shales and tar sands of the Athabaska River section. 
The Cretaceous shales on Hay river are 1lithologically simib.r to the Loon River 
&hales, but lack of definite palmontological evidence makes it seem advisable to 
give them a separate nomenclature and simply suggest the correlation. 

The plateau areas shown on the map (No. 1535), so far as is known, show 
no rock in situ, but their topographical fonns indicate them to be outliers of 
the Cretaceous sediments found on Peace river to the west and south. They 
probably -contain representatives of the Peace River sandstones, Fort St. John 
shales, and Dunvegan sandstones of McConnell's Peace River section. They 
appear to be plateaus of circumdenudation carved out of horizonta1 beds of thE 
Cretaceous, like Birch mountains and Buffalo Head hills to the south of Peace 
river. 

Three unconformities break the continuity of sedimentation during the 
Palreozoic period in this region. It, therefore, follows that any given geological 
boundary may involve widely different formations in different parts of the 
region. The greatest of these unconformities is that at the top of the Pre
cambrian. The hiatus here includes the 'late Precambrian, the Cambrian, Ordo
vician, and part of the Silurian. The incursion of the Silurian sea into this 
region engulfed an old land surface of well-deve1oped hills and valleys. Some 
of these hi'lls were at lea6t 100 feet high 'llnd it is most probable that many of 
them had not been entirely buried under sediments when the Silurian sea with
drew. In Middle Devonian time the sea re-invaded a region of old Silurian 
sediments which were doubtless broken here and there by low knobs of Precam
brian rocks. The warping and surface inequalities developed during tihe lower 
Devonian erosion interval left a ·highly uneven surface, parts of which were 
submerged and covered by Middle Devonian sediments, and other parts remainerl 
uncovered until Upper Devonian time. The third great unconformity of the 
section cuts out all the intervening formations between the Upper Devonian 
and the Cretaceous. A further unconformity, representing the long Tertiary 
time interval immediately preceding the Glacia1 period, marks the contact of 
the Quaternary and Cretaceous beds. 

The several formations are inoicated in the following table, together with 
a probable correlation with a composite Peace River, Manitoba, and New York 
section. From this table it is evident that 1itbological evidence alone is not 
sufficient to deduce the stratigraphical succession in the map-area. The order 
in which the strata were laid down and the suggested correlations with the 
composite ~ection are based upon collections of fossils made by the writer from 
type localities and identified by E. M. Kindle. 

1 McConnell, R. G., "Distric t ot Athabaska," Geo!. Surv., Can., Ann. Rapt., new ser., 
pt. D, vol. V, 1890-91. 
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Table of Formations 

Formation Description 

River and lake de- Sands, silts, and gravel 
posits beaches 

Thick
ness 

Feet 

Correlation 

Agassiz silts, gravels, 
and deposits of pres
ent rivers 

--- - ----- -
Glacial deposits . Till and boulder clays .. . .. . Glacial t.ill 

Contact unconformable 

Cretsceou~ . ... ~~ .. -M_e_a_n_d_c_r _shales ..... Soft, ~eenish shal:s-~t~1··· · .. 
sandstone beds and con
cretions 

-- --- - - ---
Contact not exposed, probably unconformable 

- -- ---------

Upper 
Devonian 

:Middle 
Devonian 

Silurian 

H ay Hiver lime- Hard dolomitic lime-
stones stones, shaly limestones, 

limy sha les 

Hay H.iver shales ... Shaly limestones, soft 
clay shales with lime
stone, sandstone and 
ironstone ha nds 

300 

Chemung 

400 

--- - --- - -- - - - - --- - --- - -

!
'Simpson shales ..... . Greenillh g rey clay shales, 

weathering to fissile 
shale 

250 Portage 

ls1a-;e Point lime- Grey shaly limestones ... _ _ 2_00_ Manitoba limestones 
st.ones 

Presqu' ile dolo
m ites 

Pine Point lime
stones 

F i tzgerald dolo
mites 

- -- - - - ----- --- - ----
Hard crystalline dolo- 375 Winnipegosao dolo-

mites, dolomitic lime- mites 
stones, thin beds grey 
sha!y limestone 

Soft. grey, shaly lime.- 595 Elm P oint limestones 
stones, blue to black 
thin-bedded bard lime-
stones, grey to brown 
shnly limest.ones 

Contact unwnformable 

Grey dolomitic limest.onesl 
with gypsum and anhy
drite 1 

275 Gypsum and Upper 
limestone of Mani
toba 

Red beds ..... ...... Red calcareous shale, red 595 
gypsum, snit, a nd red 
arenaceous shale 

Contact unconf(}'(mable 

·---~-~--.---~--~--~--- ---- -- - -
Prccam b rian .... ·I· ...... ............ ·I Hard .red snndst.ones, 

granite 

- -- - - -- ------------ --- ----
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The following is a summary of Kindle's report on these collections: 
Silurian. The .Silurian fauna is represented by a single specimen of lime· 

stone showing a cor-al closely allied to if not identical with the well-known 
Guelph species Pycnostylus guelphensis. This specimen was collected from a 
point on the north shore of the lake about 5 miles west of Gypsum point. The 
same fossil has been found by Kindle in dolomitic limestones overlying gypsum 
beds on Peace river and at outcropa of Palreozoic sediment.6 on Slave river above 
Fort Fitzgerald. The beds whi~h furnisih this coral fauna have been named the 
Fitzgerald dolomites. 

M-iddle Devonian. The faunules from the south shore of Great Slave lake 
may be grouped in three lats. 

The D.rst group was collected from exposures in the vicinity of Pine point 
and furnished the following species·: 

Favosites so. nr l!mitm'is Liorhynchus sp. 
CyatlLophyllum, richardsoni ProducteUa sp. 
Zaphrentis mc/a:rlani Stropheodouta sp. 
Sponge spicules ( Hvalostclia) Atrypa. reticular&s 
S tylfo lhia fissurella M arUnia subli11eata 
Chonetes pits-ilia~ PrDetua sp. 

This fauna suggeots a palreontological correlation with the Elm Point for
mation of the Manitoba s~t.ion. The beds containing this fauna have been 
called the P.ine Point limestones. They represent the oldest Devonian forma
tion in f.he region. 

The .second group was col'lected from exposures on Presqu'ile point ·and 
furnished the following species: 

Actinostroma cf. 'lodulatum Nicholson Marti?tia s-p. 
Favosites cf. li-rnitai·is Stri.n[}DC6Phal11s bw·tlni 
A trypa si>iiwsa 

The presence in the faunule of S. burlini, first found at Presqu'ile point by 
Mr. Kindle, indicates the equivalence of this horizon to the limestone ~t the 
Ramparts on lower Mackenzie ri'C'er and to the Winnipegosan dolomites of t.he 
Manitoba section. The beds containing this fauna thave been called the 
Presqu'i1e dolomites. They immediately overlie the Pine Poio t limestones. 

Kindle1 has recently discussed. the signi£can~e of S. burtini and the asso
ciated. fauna. in Devonian correlation. It has been shown to occur throughout 
most of the length of the Mackenzie basin. This importan.t guide fossil of the 
Middle Devonian is widely known )n Europe, hut curiously enough has neve1· 
been fouud south of Canada. The S. burlini fauna of the Mackenzie ~fiddle 
Devonian is thus closely related f.aunally to the Middle Devonian of Euroµ~ 
and the British Isles and rnther sharply contrasted with the faunas of the same 
general horizon in the United States. 

The Upper Devonian fauna.of this section is on tbe other hand most closely 
related to the Upper Devonian of the United States .a.s the list of fossils in a 
later paragraph shows. 

The third grou-p, collected from Su~phur point, contains only a few fo::ails 
and these are poorly preserved. Species identified included: 

Cyathophyllum 'fichardsoni. Reticularia sp. 
Ma'ftinia sp. 

On the north shore of the lake s1mi1ar limestones are exp06ed about Slave 
point and are to he found overlying Presqu)i'le dolomites in the h111s north of 
Sulphur bay. From this last locality the following· fossils were collected: 

A trypa -reticular ls Cyrtlna hamiltone~iB 
Atrypa spinosa SchizophDria Btri.atula 
.Rhync1LDnella cuboi<les Mu.rchison!a sp. 

I "The Distribution of Stringocephaltts bm·t?.ni in Canada." Trans. Roy. Soc. Can., 
vol. lli, 3d ser., 1921, pp. 21-24. 
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This is the most representative collection from these be& and the presence 
of C. hamiltDnensis indicat.€t'! that these beds are probably equiva1lent to the 
Y.anitoba formation of the ~\fanitoba section. The bed~ containing this fauna 
have been named the Slave Point formation. 

Upper Devonian. Upper Devonian sediments are exposed in the valley of 
Hay river and on Peace river -at Vermilion chutes. Fossils collected represent 
the s8me general fauna. which is listed below: 

Ph.Wipsastrea hennah.i 
H eliaphyll"Um parvulmn 
Cladopora sp. 
Stromatopora sp. 
Hederella canadensis 
SpirorbiS omphaloitles 
Productella sp. 
Stropheodonta sp. 
Camarotoechia sp. 

Schizophoria striatula 
Cyrtina hamiltonensis 
Cranrena cf. 4owensis 
Spirifer whitneyi 
Spirif er cf. subatteiwatus 
At1·ypa retwularis 
Atrypa spinosa 
Paracyclas sp. 
BeUerophon sp. 

This fauna correlates with the upper pnrt ()f the Iowa Devonian and with 
the Chemung of New York. 

Thickness of the Section. With the exception of the GectioD exJX>tS·ed on 
Hay river no exposures of the sediments show a complete sectioD through eveu 
one formation. Hay river gives a foirly complete and measurable section 
through the Upper Devonian, at least to t·he bottom of tJhe Hay River &ha1es, 
and shows a total thickness of about 7-00 feet. No exposuroo o-f Simps<:Jn sha1es 
occur in the map-area hut they are assumed to underlie the Hay :River shales. 
An estimate based on Kind1c's report of the sections exposed at Simpson t 
would indicate 25-0 feet as a ma.ximum thickness for these beds. The Slave 
Point limestones are exposed only locally and their thickness can at present only 
be assumed. About 200 feet of recrystallized dolomites of the Presqu'ile formu
tion are exposed above water-level at Nin tsi point. The rema1nder of this forma
t]on and the thickness of the under1yiDg formations down to the Precambrian are 
shown in the log of the Imperi~l Oil Company's oi1 well drilled at Nintei point 
during the summers of 1920 and 1921, given on page 16. 

l Kindle, E. M., Geol. Surv., Can., Sum. Rept., lfl20, pt. B. 
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Devonian 

Silurian 

Presqu'ile 
dolomites 

Pine Point 
limestones 

Fitzgerald 
dolomites 
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lV ell Loo 

Thick
ness 

Dept.h 

Feet Feet 

So.nd and broken rock . .. .. . . 
Light grey dolomite ......... . .. . . . 
Dark brown dolomitic Hmestone .. . . 
Light brown dolomitic limestone . . . . 
Soft, grey, shaly limostone . . .. ..... . 
Mottled, partly recrystallized <lo\o-

mitic limestone . .. .. . .... . ..... . . . 
Soft, grey, shaly limestone ... . . . . .. . 
Mottled. partly recrystallized dolo-

mitic limesLone . .. . ... .. ... ... . .. . 
Soft, grey, sha\y limestone . . .... .. . . 
Mottled, partly recrystallized dolo-

mitic limestone . .. . .. . .. . .. .... . .. . · 

Grey, shaly limestone ...... ....... . . 
Hrad grey limestone .. . . . ... . 
Brown, sha.\y limestone .. . . . .. . 
Hard, black limestone . . .. . .. .. . . 
BroWTI, shaly limestone . .. . .. ... . . . . 
Hard, grey limestone . . . . .. .. . . . 
Dark grey limestone ..... . .... . .... . 
Grey, shaly limestone ..... . .... .... . 
Dark grey limest.-One ..... . ... .. . . 
Light grey, shaly limestone . . . . ... . . 

6 
15 
15 
50 
15 

25 
5 

25 
5 

14 

165 
157 

3:1 
20 
30 
20 
30 
50 
50 
40 

Light brown dolomitic limest.-One . .. . 20 
Grey dolomitic limestone with gyp-

sum........ ...... . . ... . ... .. .. .. . . llO 
Gypsum.... . . . . . . . .. .. . . .. . . . . . . . IO 

.!Grey dolomitic limestone with gyp-

0- 6 
6- 21 

21- 36 
36- 86 
85- 101 

!Ol- 12f\ 
126- ] 31 

131- 158 
156- 161 

l6t- 175 

175- 340 
340- 497 
497- 530 
.530- 550 
550- 580 
580- 600 
GOO- 630 
630- 680 
680- 730 
730- 770 

77(}- 790 

790- 900 
900- 910 

sum...... .. . ..... . ... ....... . .... 70 910- 980 
Gypsum aod anhydrite .. . . .... .. . ... 65 960-1,045 

~-- ---~1---------------1-----1--~--
Red shi'l.\e with. gypsum and salt..... 25 I, 045-1, 070 
Reddish stained sfl.\t .. .. . .......... . 20 l, 070-l, 090 
Salt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30 1 , 090-1, 120 
Red shale with sa.l t and gypsum.. . . . 20 l, 120-1, 140 
Gypsum.... . . . . . . . . . . . . . . . . . . . . . . . . . 40 I, 140-1, 180 
Dark shale with gypsum and sa.lt ... 20 I, 180-l, 200 
SA.It . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 1 , 200-1 , 220 

I
Red shale with gypsum .. . .... . ..... 40 1,220-1,260 
Red sh11.le with ~ypsum and salt . .. .. 120 l, 260-1, 380 
Heddish stninecl s~lt . . . .. . . . . . . . . . . . 10 l, 380-1, 390 

Red b eds 

Gypsumn.ndanhydrite........ ... .. . IO 1,390-1,400 
Red shale with gypsum and salt... .. 240 1, 400-1, 640 

----- .-- - ------- --1---
Preca.m brian 

Re<l sandstone. . . . . . . . . . . . . . . . . . . . . . 20 1 , 640-1 , 660 
Brownish red so.ndstone.. . . . . . . . . . . . 90 1, 660-1, 750 
Granite.... . . .... .. . .. . ...... . . .. 56 1,750-1,806 

- --- ----·- __________ __,__ - ------ -
The well was started in Presqu'i1e dolomites at an elevation of about 15 

feet above lake-'lev el. 

DESCRIPTION OF FOrtMATJONS 

Precambrian 

Rocks of Precambrian age a.re exposed on the northeastern sh<nes of Great 
Slave lake and the islands lying to the south of them. Wbere examined, they 
were found to be granitffi and g-nejsses overlain by greenstone sobists and 
metamorphics. On some of the iles du Large, coarse, white quartzites are 
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abundant and occasiona-1 deposits of ferrugioous limestones and some siderite 
were noted. 

Robert BeH1 reported sediments of :probably Animikie or Lower Cambrian 
Hge on the eastern arm of the lake, but none were seen by the present writer. 

Silurian Sediments 

S'lave river marks appro:irimate]y the western boundary 0£ the Precambrian 
shie1d and exposes at severa.1 places the contact between the Precambrian and 
the Palreozoic. The Precambrian fl.oor is gent1y undu1ating and the Pa1reozoic 
sedimen~ follow the undulations. The thicker sections expose gypsum be<ls 
under limestones and d-0lomites which carry a Middle Devonian fauna. 'Dhe 
gypsum beds-·best exposed on Peace river near Little rapids and in the escarp
ment at the sa'.1t springs west of Fort Smith-are interbedded with &haly lime
stones .carrying Upper Silurian fossils. 

In all the exposures on Peac~ and Slave rivers, Middle or Upper Devonian 
sedimente immediately overlie the Gypsum series of Upper Silurian age and 
Kindle has :proved that at Little rapids an erosional unconformity exists 
between these two series. 

The following notes have been compiled from Camse1l's report2 upon the 
sections exposed on Peace 'l:lnd Slave ri~ers: 

"The section exposed on Peace river shows as :fo11ows: 

Boulder clay and gravels of glaclal origin ......... . 
Limestone--arglllaceous and sometimes sandy-fossils. 
Dolomites, fractured and broken.. . . . . . . . . . . . . . . 
Gypsum beds.. . . . . . . . . . . . . . . . . . . . . . . . . . ... 

Feet 
fi to 20 

10 to 30 
up to 50 

The section is exposed on the banks of Pea~e river for about 18 miles in 
cliffs which rise 20 to 60 feet above tbe 1eve1 of the river. The fossi1ls from 
the limestones yielded the fo1lowing species: 

Spirorbls sp. 
A trypa re ticulaY1s 
Sch1zophoria strfatula 
Cyrtinia cnrvilineata 

These indica.te an horizon of Middle Devonian age." 
Kindle, working on the section in 1917, found a well-developed fauna of 

Silurian age in t-he Gypsum series and has proved that an erosion-al uncon
formity exist-s between these beds and the '.limestone series from which Comsell 
obtained his fossils. Kindle reports slhaly members carrying fossi1s equivalent 
to the Ithaca phase of the Portage of New York lying " in situ" in erosional 
and solution cavities in the Gypsum series, and suggests that during Lower 
Devonian times land areas existed here which were subjected to ero$ion, and 
large sink-holes were formed in the Silurian sediments similar to those now 
found in the Pa1reozoic series near the salt springs west of Fort Smith. 

On the west bank o:f Slave river opposite La Butte, CamseU obtained two 
sections. The northern one shows 10 feet of gypsum, thin-bedded and impure, 
overlain by 20 feet of a fractmed ·and broken limestone simila"!.4 to that on 
Peace river. 

The other section shows n& follows: 

Massive limestone-fossils. . . . . . 
Pebbly limestone.. . . . . . . . . . . . . . . 
Brecciated limestone, bi tum lnous. . . . 
Grey limestone, thin-bedded. . . . . . . . . . . . . . 

Feet 
5 

10 
6 

10 

t "Mackenzie District," Geo I. Surv., Can., Sum. Rept.. pt. H, Ann. Rept., new ser., 
vol. XII, 1899, p. 103 A. 

2 Camsell, C, "Salt and Gypsum Deposits ln the District between Peace and Slave 
Rivers, Northern Alberta," Geol. Surv., Can., Sum. Rept., 1916. 

45497-2 
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The beds undulate with dips up to 15 degrees .and this, together with the 
fact that one of the beds ·has been fractured and brecciated, suggests the pre
sence of a bed of gypsum beneath. Precambrian granites are exposed to the 
southeast witlbin a few hundred yards. 

The fossils collected from the upper bed of this 6ection LYielded the foHow-
ing species: 

Atrypa reticular~ 
Martinia snblineata 
Orthoceras-2 sp. 

These indicate a Middle Devonian age, but the presence of gypsum in the 
northern section and the evidence suggesting its presence in the other imply 
that parts of the section at least are of Silurian age. 

A number of good exposures occur on the banks of Slave river between 
Stoney and Caribou islands, 12 to 20 miles above Fitzgerald, and most of these 
sections show the contact betwen the Precambrian and tlhe Palreozoic. 

The Stoney Island section shows the fo11owing series: 
Feet 

Limetone, light-coloured, massive, grading down into a dark 
grey, dolomitic limestone.. . . . . . . . . . . . . . . s+ 

Sandstones and conglomerates, arkose, granite. Coarse-
grained, porphyritic.. . . . . . . . . . . . . . . . . 8 

The upper limestone contaill6 a seam-one-half inch thick-of black, 
bituminous shale. 

The Caribou Island section shows at the base a siliceous hornblende granite, 
jointed, fractured, and decomposed. Over this is an arkose about 10 feet t hick 
of angular granite fragments becoming finer-grained at the top ~md passing 
gra<lually upwards into a dark grey dolomitic limestone whic~h is exposed only 
beneath the drift for a thickness of 6 feet. 

Camsell obtained no fossils from these sections, but Kindle found a 
Silurian fauna in both the Caribou and Stoney Island sections and refers the 
dolomitic limestones of both sections to a late Silurian horizon (verbal state
ment). 

The escarpment at the salt plains on Salt river west of Fort Smith is from 
150 to 200 feet high, but shows no complete section anywhere 1furough its 
length. From fragmentary sections it is evident that the lower part of the 
escarpment is occupied by gypsum, whereas the top consists of a bed of dark 
grey, <lolomitic limestone in which no fossil-s were noted. Both the gypsum 
beds and the dolomitic limestones are believed to be of Silurian age and to 
correspond in horizon to the gy·psuru cliff;; ·at Peace point. 

The Salt River escarpment extends northward down tJhe west side of Little 
Buffalo river for a distan-ce of about 35 miles and then appears to swing west
ward towards Buff{llo river. Along Little Buffalo river it varies in elevation 
from 50 to 15-0 feet above the valley. Light to dark grey <ldlomitic limestones 
overlie the gypsum 6eries. No foss-i1s were collected from the gypsum beds, 
but the limestones yielded a fauna indicating a Mid<lle Devonian horizon. 

Below Fort Smith Palreozo ic rocks are exposed at two points, but the out
crops are small. At Bell rock, a square, massive-looking cliff 7 miles below 
Fort Smith, a yellowish, brecciated dolomitic limestone is underlain by gyp
sum. A ·second exposure--on the point on the east side of the river just be\'ow 
pointe Ennuyeuse--shows 4 feet of thin-bedded, impure, grey gypsum under
lying a fossiliferous, grey, sha1y limestone, from which the following fossils, 
indicating a Middle Devonian horizon, were collected. 

Fmiosites cf. ham!Ztonro 
A t r ypa spinosa 
Martinla cf. meristoides 
Martin ia cf. subl!neata 
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The occurren(!e of gypsum indicates that Silurian S€diments immediately 
underlie the Middle Devonian. 

Near Gypsum po.int on Great Slave lake, most of the outcrops are poor, 
though, at the point itself, a cliff about 2() feet high gave one section. On 
the south shore of the first point west of Gypsum point, angular blocks of dolo
mitic limestone 4 feet to B feet square are strewn a.long the beach, and though 
not actually in place can !have come only from the immediat-e vicinity. T~ 
limestones, which are dark grey, very porous, and weather easily, are medium 
to £ne-grnined and highly fossiliferous, but tbe fossils are poorly preserved. 
The presence of Pycnostylus guclphensis places these limestones in the Upper 
Silurian, and suggests the correlation with the dolomite gypsum series, out
cropping west of Fitzgerald. 

At Gypsum point the following s~tion was obtained.: 

Thin-bedded, badly fractured, fine-grained, soft llmestone quite 
arenaceous and brick red In colour. It is quite porous, 
contains no fossils. but has vugs filled with soft crystal 

Feet 

faunules and weathers to a pebbly ma.t.erial. . . . . . . . . . 4 
Bed o! a brick red gypsum with some sa.ndy, brick red shales 

lnterbedded. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 ! 
Fisslle, sandy shales, brick red in colour, and thin stringers 

of more or less pure gypsum. Shaly material shows I'lpple-
marks, mud-cracks, and raln·pitUng. . . . . , . . . . . . . . 2 

Massive, bedded, brick red, fine-grained sandstone, hard, and 
flaggy, containing angular clear Quartz fragments. Bottom 
not exposed. . • . . . . . . . . . . . . . . . . , . . . . . . . . . • . . 10 

The lake beaiches in the vicinity of the point and along the west sh-0re of 
tbe north arm of the lake show the characteristic red cofour of these beds. 

The contact between these beds and the overlying grey dolomite lime
stone series mentioned above is not exposed on the lake sbore. The fog of the 
Imperial Oil Company's oil well at Nintsi point, pi·eviously given, sibows a 
th.iclmess of 275 feet of dolomitic limestones interbedded with gypsum and 
anhydrite, lying between the lower shaly limestones of the Pine Point forma
tion and the Red beds. 

In view of Kindle's determination of .the Silurian age 0£ the Gypsum 
series at Little rapids on Peace river and in the exprn;ed sections along Slave 
river iibove F'itz.gerald, and the apparent continuity of this series northward 
it is assumed in this report that gypsum horizons e1sewhere noted indicate 
Silurian sediments, and they have been so mapped. 

Middle Devonian 

Middle Devonian sediments found in the nrea under discussion have been 
e.u bdi vided on lithological and palreon tologica'l eviden~e in to three formations: 
in descending order, the Slave Point limestones, Presqu'ile do1omite6, and Pin~ 
Point limestones. The palreontologi.cal evidence, as already shown, tends t0 
correlate these respective'ly with the M.anitoba limestones, W1nnipcgosan dolo
mites, and Elm Point limestones of the Manitoba section of Tyrrell and 
Kindle.1 

Pine Point Limestones. Sediments o{ this formation outcrop in the 
neighbourhood of Resolution and Pine point on the south shore and on th0 
north shore to the north and west of Kolon is1and and probably as far west 
as H0use point. 

Near Resolution and on Mission island the sediments sre thin-bedded, 
grey limP.stones, medium "to fine·textured. In IS{}IDe beds the light grey, fine-

l Kindle, E. M., .. The Silurian and Devonian Section of Manitoba," Geo!. Surv., Can., 
Sum. Rent., 1912, fl. 248. 

45497-2~ 
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textured limestone is mottled with blotches of a darker grey, coarser-grained 
material. Some beds are very fine-grained, ·darker, and slightly bituminous. 
SmaU fissures and veinlets of pure white calcite are numerous. Fossils col
lected from this loca1i ty in 1920 yielded the following fauna: 

A trypa retumlaris, var. a 
A tl"Y1Ja spinosa 
Martinia subHn-eata 
Cyrtina sp. 
Productella spinuUcosta 
Paracyclas cf. ellipt-tca 
Plewrotomaria sp. 
Eu..omphalu.s sp. 
Proetus cf. ,mundulus 

The abundance of A. rdicularis var. a ie ~onspi-cuou·s and the horizon may 
be conveniently termed tbe Atrypa reticular-is zone. 

In the vicinity of Pine point, thin-bedded bituminous limestones, grey to 
black in colour and in places very shaly, outcrop on a slif;'ht anticlina'l struc· 
ture. These beds though lithologically dissimilar belong ()Il palreont()logical 
evidence t.o the same series as the s-0ft grey Hmestones n t Resolution, though 
somewhat higher in the ser-ies. Referen~e has already been made to the fossil 
cdlections made at this point in 1'916. A further -coll~tion made in 1920 
yielded: 

A trypa retioulam) var. a 
A try pa spinosa 
Productella spLnulicosta 
Chonetes sp. 
Liorhynchus sp. 
Marti1da richardsoni 
Martinia s~ibHn.eata 
StroplLeodonta sp. 
Orthoceras sp. 
Proetus ct'. mundulu.s 

An abundance of Martin·ia richardsoni ·is characteristic of this horizon and 
it may be conveniently called the Martinia richardsoni zone of the Pine Point 
format.ion. 

The beds are m06tly thin-bedded limestones, in some cases black and made 
up almost entirely of small brachiopods (M. richardsoni and M. sublinoata), 
and in others grey to blue-black in colour, containing numerous nodules whi~h 
weather out -charact-eristica11y, giving an uneven surface to the beds. 

Near the crest of the hills sou th of Pine point and underlying massive 
dolomitic limestones carrying Stringocephalus burtini occur thin-bedded, sha1y 
grey limestones carrying M artinw richardsoni, Proet1ls cf. munduhLs, and otb6::" 
Pine Point fossils. These beds are assumed w represent the top of the Pine 
Point formation. 

No exposures .showing a measureable thickne.ss of the Pine Point forma
tion were seen either at Resolution or about Pine point. The estimated thick
ness given in the table of formations is based, therefore, -0n the log of th~ 
Nintsi (Windy) Point welL 

In the valley of Little Buffalo river exposures north of the gypsum 
e~arpment are few. At one point. about 28 to 30 miles above the mouth, and 
just at the junction of Log-jam creek, the river cuts down into a highly fossili· 
ferous limestone bed. The 'limestones are light grey in colour, thin bedded 
and interbedded w-itb limy grey shale. Fos-sils collected included: 

Favosiles cf. hamiltonm 
Atrypa retioular-i.s, var. a 
A trypa spinosa 
M artinia subUneata 
Paracyolas ct:. elliptica 
Pleuro tomarla sp. 
E1lomphalus sp. 
P1·oetus cf. mundHlus 
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This horizon is undoubtedly referable to the A trypa reticularis zone of tn~ 
Pine Point formation. 

Limestones directly overlying gypsum beds on Gypsum creek, tributary to 
Little Buffalo river 30 miles north of the portage between :Sa!lt river and Little 
Buffalo river, y·ielded the following fauna; 

Favosites cf. hamUtonm 
Cyrtlna sp. 
Prod.uctella sp. 
Paracvclas sp. 
E1Lomphalus sp. 
Pleurotomaria sp. 

This horizon also shows affiliations with the Pine Point formation. 
On the north shore of the lake on a projection between Jones and House 

points, a low, wave-cut cliff situated about 75 feet above lake-level exposed 
the fo'llowing section' 

Thin-bedded, light grey shaly limestones carrying between the 
bedding planes a fissile shale. Limestones are fine-grained, 

Feet 

even textured, and weather to semi-round fragments.. . . 12 
Blue-grey weathering limestones, thin-bedded and argillaceous. 

Some beds hard and tlaggy and characterized by worm 
tracks, mud-cracks, and an abundance of crinoid fragments 4 

Bottom not exposed. 

This section is closely comparable with S-Ome of the beds forming the top of 
the Pine Point formation exposed in the high land south of Pine point on the 
south sbore . 

.A.long House point and in the bay to the north no outcrops occur on the 
shores, but tbe lake beaches, in places forming distinct barrier beaches, show 
angular fragments of limestone very similar to that seen in the above section. 

In the low hills to the west of Moraine point a steep escarpment facing 
cast exposes thin-bedded shnly limestones interbedded with fissi'1e sbaly layers. 
The limestones are light grey in colour and weather to nodular and semi-round 
fragments. They -appear to be the same as those exposed near House point. 

No fossils were obtained from any of these exposures and correlation with 
exposures on the south shore is of necessity based upon lithological similarity. 

On the mainland north of Kolon island and about House point occur a 
few outcrops of a thin-bedded, dark brown 1imestone. About one-quarter of a 
mile inlnnd from the lake shore a low, wave-cut cliff 30 feet above water-level 
exposes the following section: 

Feet 
Irregularly Jointed, thin-bedded, grey limestone. . . . . . 3 
Even-bedded, tine-grained, hard, grey limestone.. . . . . . . 3 
Fosslllrerous, irregularly jointed limestone interbedded with 

grey, shaty layers.. . . . . . . . . . . . . . . . . . . . . . . . . . . 3?i 
Even-bedded, more massive, fine-grained light grey limestone.. 2 
Bottom not exposed. 

Fossils 1Jollected from this exposure yielded: 
Martinla subli11eata 
Martinia richartlsoni 
Paracyolas lirata 

They suggest ~orrelation with the Pine Point formation of the south shore 
section. 

Presqu'ile Dolomites. The Presqu'ile formation consists of ha.rd, :fine
grained bituminous dolomites and dolomitic limestones interbedd ed with 
soft.er, thin-bedded, gTey limestones. Some beds are completely recrystallized 
dolomites. They ?.re exposed capping the escarpment south of 'Pine point and 
about Presqu'ile point on the south shore, and abundantly about Nintsi 
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(Windy) point and in the hills north of Sulphur bay on tJhe 'north shore. In 
most exposure:i they are characterized by the presence of Stringocephalus 
burtini and may be conveniently termed the S. burlini zone. 1 

The beds -capping the escarpment south of Pine point are light brown, 
coarse-grained dolomitic limestones. They weather to a sandy-looking surface. 
Fossils collected' included : 

Favosites limitarls 
Cyathophyllum sp. 
Atrypa retloularis 
Martinia sp. 
Stri?Lgooeplialus burtini 

Farther south in the vicinity of the lead-zinc dep-0sits the country rock is 
a coarsely crystalline, cavernous, and massive-bedded, white dolomite. The 
cavities are frequently lined with characteristic curved rhombohedral crystals of 
dolomite. Bitumen is entirely absent and no fossils were observed. Large 
sink-holes are numerous and expose a few feet of section in most cases. On 
lith<Jlogical grounds these beds may be correlated with similar dolomites 
ex"Posed ·about Nintsi point and there shown to be of 'the Presqu'ile formation. 

On the middle islands of the Burnt Tu.land group east of Pine point there 
are outcrops of a dolomitic lime<>tone similar to those found about Prcsqu'i•le 
point and -carrying the following fauna: 

Favosites limitaris 
Cyathophyllum sp. 
Atrypa reticularis 
Afrypa spinosa 
M artinia sp. 
Stringocepllalus burtini 

The dolomitic limestones which outcrop just at water level about Presqu'ile 
point expose no great thickness of section. They are grey to white weathering 
porous dolomitic limestones. On fresh fracture they show a dark to grey-black 
colour and have conside11able bitumen in the cavities. They are characterized by 
an abundance of fossils and are the type locality for the Presqu'ile series. The 
fossil collection made in 1916 has already been given. A further collection 
made in 1920 yielded the following species: 

Aulopora sp. 
Cyathophyllum cf. crespitosum 
Cyathoph.yllum sp. 
Fav osites limitaris 
Cladopora sp. 
A ctin ost•·oma c f. noditlat1£m Nicholson 
Stromatopor a sp. 
Atrypa reticularis 
Atrypa sp-inosa 
Cltoneles sp. 
Gypid1tla er. comis 
Spirifer sp . 
.S tringooephalus burti1'i 

On the north shore <Jf the lake !at Brule point a low, wave-cut cliff exposes 
the following section: 

Feet 
Thin band of wormy-looking, somewhat bituminous limestone. ~ 
White weathering, almost white, compact dolomitic limestone. 

composed largely of stromatoporoids.. . . . . . . . . . . . . 5i 
Light cream weathering limestone composed ln.rgely of fossils 

embedded in a sort grey limestone. . . . . . . . . . . . . . . . . • 4 
Massive-bedded, grey weathering, light grey, sott limestone. . . . 3 
Thin-bedded, compact, h a rd, tine -grained <lolomltic limestone, 

red brown to grey in colour, somewhat bituminous . . . . . . 2 
Bottom not exposed. 
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FossDs collected from the above .section included: 

Cyathophyllum sp. 
Favosites limitaris 
Cladopora sp. 
Actinostroma cf. n.odulat1tm Nicholson 
A trypa reticulari.s 
Martin.ia cf. meristoides 
PleurotomarLa sp. 
Call.onema sp. 

Mr. Kindle bas stated that the presence of Actinostroma cf. nodulaturn 
suggests the correlation of these beds with the Presqu'ile dolomites exposed on 
the south shore at Presqu'ile point. Tihe diSDovery -of Stringocephalus burtini 
or isome ()ther diagnostic fossilo is needed, however, to strengthen the present 
available evidence of the correlation. 

S-imilar beds :are e~pose<l -all along the shores of Nintsi point and aban
doned '-lake beaches of angular fragments of the limestones are found inland 
for some distance, many of them at elevations up to 150 feet above the present 
lake level. A low barrier beach of limestone shin:gle ·extends ar-0und the ea.st 
shore of Nintsi point, enclosing a shallow, pnrtly filled lagoon. 

W1here exposed near Nintsi point and Sulphur bay they are massive-bedded, 
genera:lly coarsely crystalline, -porous, and cavernous dolomites. The weathered 
surface is white to light grey and, the rock being hard and resistant to erooion, 
glacial action has well scoured the surface, leaving but little detrital covering. 
Well-developed glacial gouging and strire indi~a te a general movement of the 
ice in ·A. di rec ti on 'SOU th 60 degrees west magnetic or north 85 degrees west 
astronomica'l. Fresh fractures frequently show a mottling of fine-grained, 
dark brown, bitmminou.s, dolomitic limestone against a background of white, 
coarcSe-grained, partly crystalline dolomite. Large caverns and- pores are 
numerous and are frequently lined with dolomite crystals and :filled with semi
liquid bituminous matter. 

The rocks are badly fractured in two general directions, north 75 degrees 
east and north 25 degrees east magnetic. The &sure.s are Mmetimes frlled with 
a pure, clear, cry6talline ~alcite, but more frequently are open and from them 
and from between the bedding planes -0£ the do lo mites iscues ·a heavy petro
leum which collects into oil and tar poo1s. Strong :flowing, cold water sulphur 

- springs frequently accompany the tar seepages, '.lea'9'ing deposits of sulphur and 
sulphur 5alts and ()Cca-siona1ly carbonaceous 6alts of lime -and magnei3ia. 

Slave Point Limestones. Sediments of the Slave P.oint series outcrop on 
the south shore at Sulphur point and on Buffalo river near Mellor rapids. On 
the north shore they show on Slave point and on the tops 0£ the hil1s north 
of Sulphur bay. 

Buffalo river near Mellor rapid£ has cut through the overlying glacial 
drift -and exposed low ramparts of grey weather]ng) light grey, fine-grained, 
and thin-bedded limestones .that a.re slightly bituminoos and carry numerous 
but poorly preserved fossils. Exposed surfaces of the beds are rough weathe~:
ing and nodular -0wing to the more resistant qualities of the fossil material. 
Some beds show as distinctly bituminous lime sihales weat~ering to light 
colours. 
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East of Sulphur point a low, wave-cut cliff exposes the following section: 

Old lake beach of angular fragments of white weathering lime-
stone ................ . .................... . 

Grey-weathering, thin-bedded limestones and limy shales. Light 
grey, medium-grained, and hard. Shaly bands, weather. 

Feet 

pebbly and are argl\laceous. Little or no bitumen. . . . . . H 
Grey weathering, tine -grained, slightly more massive-bedded, 

light grey limestone. Contains some fossils and is slightly 
bituminous. Carries one thin band of fissile dark shale 
about the centre of section.. . . . . . . . . . . . . . . . . . . . . 2 

Highly fossiliferous, porous, bituminous limestone, dark grey 
to brown in colour, medium-grained and hard. . . . . . . . . . n 

Smooth-weathering, blue-grey to grey shales. Bituminous, and 
somewhat fossillferous. Is quite limy and grades to thin-
bedded limestones below water-kvel. . . . . . 

No outcrops of sediments were noted between Su1phur point and High 
point, but the lake beaches are composed largel:y of small, angular fragments 
of slightly bituminous limestone similar to those found on Sulphur point and 
up Buffalo river. Strong-flowing, eold water sulphur springs occur on Sulphur 
point, on the shore east of R'igh point, and in the banks of Buffa'lo river near 
the limestone outcrops. 

On the north shore of Slave point thin-bedded, grey, fine to medium-grained 
limestones outcrop just at water.-level but expose no thickness of strata. 
Weathered surfaces of the beds show a rough nodular appearance due to weather
ing out of the fossils. 

On the crest of the hills lying to the north of :Sulphur bay and overlying 
partly recrystallized do'lomites a thin band of shaly limestones supplied the 
following fossilB: 

Atrypa retiaular-£8 
Atrvpa s-pin.osa 
Rhyn.chon.ella ouboldes 
Cyrtin.a hamilton.en.sis 
Sch!zophoria Btriatula 
Murchisonia sp. 

This is the most representative collection from the Slave Point series and 
the presence of Cyrtina h111miltonensis indicates that these sediments are prob
ably equivalent to the Manitoba formation of the Manitoba section. 

The limestones are exposed only as a capping and are mostly on the west 
s'lopes of the hills slightly below the crest, where they have been protected from 
glacial erosion by the more resistant qualities of the underlying dolomites. 
Dips as higih as 12 degrees have been noticed in these beds, but they are 
believed to be only local and the average inclination probably does not exceed 
40 feet to the mile. 

Upper Devonian 

Sediments of Upper Devonian age have been subdivided on lithological 
and pa'lreontological evidence into the following formations, in descending 
order: Hay River limestones, Hay River shales, Simpson shales. On palreon
tological evidepce Hay River limestones and shales appear to be equivalent to 
the Chemung formation, and .Simpson sbales to the Portage formation, of thP. 
New York section. 

Simpson Shales. These shales, lying between the Hay River shales above 
and the Slave Point limestones below do not outcrop in the area under considera
tion. They are exposed, however, in the Mackenzie valley near Simpson and 
are considered to lie {l.irectly and conformably below the H ay River shales. 
They carry fossils analogous to those found in the Portage formation of New 
York. 
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The shores of Great .Slave lake west of a line drawn from High point to 
Slave point are characterized by low, sandy or muddy, marshy flats and appear 
to have been gouged <lUt of the soft Simpson and Hay River shale;; by glacial 
action. It is assumed that most of .this part of the lake is underlain by these 
Simpson shales and it has been mapped accordingly, the boundaries being 
approximate. The major portion of Buffalo River valley must also lie in theae 
shales, but no outcrop of any sediments overlying the limestones near Mellol" 
rapid was noted, the neighbourhood being heavily mantled with glacial drift. 

E. :Ml. Kindle1 gives the following description of tbe Simpson $hales near 
Simpson. 

"On the northeastern bank of the Mackenzie river <lpposite Simpson, green
ish grey cl'ay shale outcrops in horizontal bed.6 exposing a thickness of about 
140 feet. This shale is without limestone bands and is almost or quite free 
from thin sandstone bands. It weathers to sma'll flakes of fissile shale. Ex~el
lent exposure;; of this shale occur <ln both sides of the Ma~kenzie about 20 
miles above Simpson. Along t•hii; portion of the river the banks expose a sec
tion from 50 to 150 feet thick. Fossils are scarce except in certain narrow 
bands of the shale which are not likely to be 1ocated without considerabla 
searching. In tbe east bank of the river, about 5 miles above Rabbitskin river, 
fossils were found in a section exposing about 65 feet of greenish fo bluish 
grey shales. These ·include the fo'llowing species: 

Cyrtina sp. 
Buchlola retriostrlata 
Paracardium doris f 
Entomls seJ·ratostriata 
Entomls variastriata 

Thii; is a Portage fauna and indicates that the beds which it l'.:hara'Cterizes 
should be correlated with the Portage of New York. 

"Neither the top nor the bottom o.f this formation has been observed, but 
the beds which immediately follow nc well exposed in the Hay River section 
and carry the Spirifer disiunctus fauna. The latest beds preceding it wlhich 
have been observed! in the Great Slave Lake section are those outcropping at 
Sulphur point.'' 

Hay River Series. Blay river, from near Grumbler rapids to its delta, has 
cut through a thick deposit of Upper Devonian sediments which on palreonto
logical evidence may be >e0rrelated with the Chemung formation of New York 
state. Lithologi~ally, the series may be divided into two members, the upper 
one being largely limestone strata and the lower one mainly made up of sha1e 
beds. Actually the two members grade foto one another, the limestones at 
their base being interbed'ded' with sbaly layers and the shalee showing frequent 
limy strata in their upper· parts. For the purposes of this report the line of 
separation has been drawn at the base of the massive-bedded limestone member 
which causes Louise fall on Hay river. T•he upper member )R called the Hay 
River limestones, and the beds below, the Hay River shales. The predominant 
weathering colour of the limestones is a lip:ht cream to buff; that of the shale.:; 
is a dull bh1e grey. 

1 Kindle , E . M., "The Discovery of a Portage Fauna In the Macl<enzie River Valley," 
Geo!. Surv., Can., Mus. Bull, 29. 
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Hay River Shales. The following -section of the shales has been compiled 
from several sections taken at interval;; along the valley of Hay river below 
Louise falls: 

Bluish green, soft, fissile shales weathering to a grey, soft clay 
containing thin layers of highly fossiliferous limestone.. . . 

Thin-bedded, light grey weathering, grey, soft limestones, shaly 
layers between beds. Limestone composed largely ot fossils. 

Blue green, so<t shales, weathering to clay.. . .... . ..... . 
Flaggy sandstone, with shaly partings. Sandstones show ripple

marks, crossbedding, and worm trails. Light yellow in 
colour ............. . ............ . .... . 

Fossiliferous, soft, grey, thin-bedded llmestone ... . ... . 
Blue grey, soft shales weather ing to clay. . . . . . . . . . 
Thin-b~dded, fossiliferous, grey, arg!llaceous limestone. Thin 

beds of shaly material between limestone beds. . . . 
Blue green, sort, clay weathering shales. carrying thin limestone 

bands which are highly fossiliferous.. . . . . . . . . . . . . . . 
Thin-bedded, soft, greyish limestones carrying numerous fossils 
Blue green, soft shales weathering to grey calcareous clays. . . . 
Soft, shaly, rough weathering sandstone, argil\aceous, and 

shows ripple-marks and worm trails. . . . . . . . . . . . 
Blue green, soft clay weathering shales with thin bands of 

limestone carrying numerous fossils.. . . . . . . . . . . . . . . 
Thin-bedded, grey, shaly, arglllaceous limestone, soft and no 

fossils .............. . .......... . ....... . 
Blue-green, soft clay weathering, calcareous shales. . . . 
Bottom not exposed. 

Feet 

42 

20 
15 

14 
8 

28 

8 

105 
8 

10 

12 

90 (aneroid) 

25 
15+ 

Hay river has cut a deep gorge-like valley ubrough these shale& for 45 
miles from Louise fal'l to within a few miles of Great Slave lake. The shales 
being soft and easily weathered, the cut banks show steep talus slopes of soft, 
very plastic, grey, calcareous days through which the more resistant limestone 
bands project to form limestone bluifo where the beds are of any great thick
ness. The shales carry no fossils, but the interbedded layers of limestone are 
hi.gilily fossiliferous and the clay talus slopes show abundant well-preserved 
specimens derived from them. 

No other -outcrops of the shales were seen, but on ·stratigraphic grounds 
it is assumed that similar sediments underlie the basin of Buffalo lake and 
parts of Mackenzie and Kakisa valleys. On Kakisa river at Lady Evelyn fall 
thin-bedded, light-coloured limestones can be correlated with the lower beds 
of the Hay River limestones tbat directly overlie the shales in the gorge below 
Louise fall on Hay river. It is probable, therefore, that Kakisa valley below 
tJhe falls is underlain by shales that have been eroded by glacial action and 
are now ·covered by drift. 

The massive-bedded Hlay River limestones ·a.re not exposed on Buffalo 
river or about Buffalo lake, but probably occur from the base of Caribou 
Mountain plateau oouthward and it is, therefore, likely that shales now covered 
by glacial drift underlie Buffalo lake and probably the upper part of Buffab 
valley. 

Hay River Limestone. Limestones of the Ray River series are ex"Posed 
in Hay va'lley for about 40 miles from near Grumbler rapids to the gorge below 
.Alexandra and Louise falls. Limestones representing the same formation -aud 
containing a fauna similar to that of the Hay River series are also exposed 
on Peace river at Vermilion rapids. 
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At the gorge on Hay river the following section is e..~p<ised: 
Feet 

Massive, arenaceous, yellow to cream weathering, dark grey 
limestone.. . . . . . . . . . . . . . . . . . . . . .. . . . . . . • . . . 30 

Thick and thin-bedded, light yellow to buff weathering, light 
grey, fine-grained limestone with shaly layers between beds. 62 

M.asslve, light-coloured limestone containing numerous corals 
and some b ltumen. . . . . . . . . . . . . . .. .. .. . . . . . . 16 

Reddish brown, medi\lm-grained, light weathering, thin-bedded 
limestones.. .. . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . 12 

Soft, thin-bedded, shaly, grey limestones and blue grey shales. • 6 
Reddish brown, soft sandstone, calcareous and ripple-marked. . 7 
Soft, blue grey, fissile shales, arenaceous at top, but generally 

very argil!a.ceous i;;iv i ng clay talus slopes. . . . . • . . . , • . 4 7 
Red brown, thin-bedded limestone, .. , . . . . . . . . . . . . . . . . 8 
Thin-bedded, soft limestones and calcareous shales with lime-

stone nodules, grey colours, and rough pebbly weathering. . 12 
Thin-bedded, yellowish to cream weatherins-, red brown to grey, 

soft limestones. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21 
Bluish grey Hay River shales below. 

Between Grumbler rapids 11.nd Alexandra fall, limestones outcrop fre
quently in the val'ley, forming low ramparts and rapids but giving no -con
tinuou·s eection of any thickness. The limestones are mostly light r:rrey, thin
be<lded, and frequently !have sbaly partings. Some be<l6, distinctly pmplish 
or :flesh-coloured, ·are mostly more compact and show no shaly partings. The 
uppermost beds, exposed just above Grumbler rapids, are g·rey-weathering, thin
bed<led, shaly limestones consi6ting· of 'limestone nodules embedded in 6<'.lft 
cal-careous clay shales. These nodules-principally fossil coral-weather out, 
giving a -conglomerati~ appearance to the outcr<:>ps. The thickness of the lime
stones between the upper beds of the section at the gorge and the outcrops of 
Grumbler rapids, ffitimated from the fall of tihe river between these two points 
and· the observed· genera·l dip of the beds, is about 100 feet. 

Limestones, 1ithologically similar to those at the bottom of the section in 
the gorge at Hay river, outcrop in the valley of Kakisa river causing a fall o~ 
4.-8 feet. Tbey show here tbe following section: 

Grey to white-weathering, soft, thin-bedded, limestones with 
layers of soft, grey, calcareous shales between beds. 

Feet 

Weathers to a rough ncidu lar or pebbly appearance. . . . . . 15 
Blue grey, soft, fissile shales. . . . . . . . . . . . . . . . . . . . . . . . 4 
Thin-bedded, grey to brown, medium-grained limestones with 

shaly partings.. . . . . . . . . . . . . . . . . . . • . . . . . 22 
Interbedded, grey, soft, thin-bedded limestones and blue grey, 

fissile, calcareous sha \es. . . . . . . . • . 26 

The upper three members of this section seem to correspond to the bottom 
members of the Hay River section of the limestone, and the lowest member 
probably represents the gradation into the underlying Hay River sha'les. 

During the summer of 1920 the Provinci-al Government of the province 
of Alberta drilled a well for salt at M-cMurray, Alberta. Professor J . .A. Allan, 
of the University of Alberta, who WM the geologist in charge of these opera
tions/ gives the fol'lowing section encountered in drilling. 

1 Allan, J. A .. Second Annual Report of the Mineral Resources of Alberta, 1920, 
p. IM. 
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Gore Record of Salt Well No. 1 

MoMurray, Alberta 
Strata 

Soil.. . .. . ....... . 
Quicksand . . . . . ........ . ... . 
Blue alluvial mud. . . . . . . . . . . . 
White sand and boulders.. . . 
Shaly limestone, crevices tilled with sand and 

boulders ............ .. 
Grey, fossillferous limestone .. 
Shale and limestone interbedded. . . . . . . . 
Massive and shaly limestone interbedded .. 
Calcareous shale and shaly limestone.. . . 
Shaly, fossiliferous limestone . ........ . 
Shaly limestone. . . . . . . . . . .. .. .. .. 
Calcareous shale Including 7 feet soapy shale near 

top .. .............. . ..... . . 
Mottled limestone. . . . . . . . . . . . . . . . . . . . 
Massive , fossiliferous limes tone .. 
Fragile shale. . . . . . . . . . 
Fossiliferous limestone . . 
Soft blue and grey shale .. 
Mottled limestone. . . . 
Calcareous shale with 3 feet talcose shale on top •. 
Dark grey limestone. . . . . . . . . . . . 
Talcose shale. . . . . . . . . . . . 
Grey limestone. . . . . . . . . . . . . . 
Soft shale . . . . . . . . . . . . 
Foss iliferous limes tone .. . . 
Green shale. . . . . . . . . . . . 
Grey, calcareous shale . . . . 
Grey, massive limestone. . . . . . . . . . 
Hard anhydrite and gypsum . .... . 
Limestone ......... . .. .. . . ... . 
Shale and gypsum.. . . ... . . . 
Blue shale ... . .... . . 
Gypsum and shale ... . 
Green and brown shale. . . . 
White and bluish anhydrite, gypsum near top 
Anhydrite and gypsum.. . . . . . . . . . . . . 
Rock salt and saline mud. . . . · 
Salt and anhydrite. . . . . . . . . . . . . . 
Transparent rock salt ....... . .. . .. . . . 
Anhydrite, gypsum. and salt.. . . . . 
Limestone and rock salt . . 
Compact hard anhydrite ... . ....... . 

Thickness 
15 

3 
24 
18 

35 
12 

6 
32 

7 
9 

19 

44 
13 
64 

5 
18 
51 

3 
17 
28 

6 
12 

7 
3 

17-
33 
10 
14 

2 
21 

8 
9 
8 

55 
14 
10 

7 
14 
12 

6 
6lr 

Depth 
0- 15 

16- 18 
18- 42 
42- 60 

60- 95 
96-107 

107-112 
112-144 
144-151 
161-160 
160-179 

179-223 
223-236 
236-290 
290-295 
295-313 
313-364 
364-367 
367-384 
381-412 
412-418 
418-430 
130-4 37 
437-440 
440-457 
457-490 
490-500 
600-514 
614-516 
516-5 37 
637-645 
645-664 
554-662 
662-617 
617-631 
631-641 
641- 648 
648-662 
662-674 
674-679 
679-685 ~ 

Allan1 gives a report on the fossils obtained from the upper 500 feet of this 
core by Mr. P . .S. Warren, of tihe University of Alberta. 

Mr. Warren's lists show one general fauna, including: 
Bryozoa sp. 
Spirorbis omphaloides 
Crinoid stems 
Schizophorfo striat1tla 
AtNJpa reticularis 
Atrypa spinosa 
Prod1tc teUa sp. 
Spirit er sp. 
Eatonia variabllls 
Stroplwiodonta deml!ssa 
Cyrtina sp. 
Euomphahts sp. 
A vicul-Opec ten sp. 
Leptodesma sp. 
Ling1tla spatulata 

Warren states: 11 There were no fossils below this point (5-00 fee t). 
11 It is difficult to determine the age of this fauna on account of the species 

being new and the 'lack of good horizon markers. I would place it in the 
Upper Devonian for the following reasons: 

" (1) The presence of Lingula spatulata. 

I Allan, J . A .. Ibid, p. 113. 
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"(2) The resemblance of this fauna to that obtained in the Upper 
Devonian as d'evelope<l on Hay river, some of the fossiliferous bands being 
almost identical." 

Warren also notes "the entire absence of the typical Middle Devonian 
fauna as deve'loped on Great Slave lake." 

Cretaceous 

It is probab'le that Cretaceous sediments underlie most <lf the southern 
section of tbe area under discussion, but the known exposures are confined to 
the valleys of Peace and H:ay rivers. 

On Peace river above Vermilion rapids, soft, dark, fissile, marine shales 
of Cretaceous age outcrop in the banks of the river and represent part:; of the 
Loon River shales of McC<lnnell.1 These have been well described by McCon
nell and McLearn2 and no further mention need be made of them here. 

On Hay river from the 6th meridian crossing to within a few miles of 
the first limestone outcrops near Grumbler rapid, sha'les, generally analogous 
to the Loon River series of McConnell's Peace River section, outcrop in 
numerous pJa.ces where the river has cut banks in the valley walls. They are 
soft, dark, fissile, marine shales carrying numerous large spheroidal concretion3 
and occasional hard, thin, ironstone bands. Selenite crysta'ls are of frequent 
occurrence on talus slopes of the shale. Above Hay River outpost at the 
mouth of 1ifeander river the shales are interbedded with thin, soft sandstones 
that may represent the Peace River sandstones of McConnell's section3 on Peace 
river. Overlying the sandstones are soft shales, somewhat darker than the 
lower series and lacking concretions, which probably repreBent the basal mem
ber of the Fort St. J obn shales. But no fossil evidence was noted in any of 
the series and it. is best not to attempt their subdivision or correlation, but 
to classify them as Cretaceous in age and probably for the most part repre
senting the Loon River series of the Peace River valley. 

The large area between Hay and Peace rivers, so far as is known, shows 
no rock outcrops. The plain between Peace river and Caribou mountains and 
on the west towards Hay river has the general appearance of an old lake basin 
of probably post-Glacial age. Caribou Mountain plateau and the small plateau 
of Watt mountains appear, by their elevation and stratigraphical relations, to 
represent outliers of the Cretaceous rocks of the Upper Peace River section 
farther southwest and probably contain representatives of the Peace River 
sandstone, Fort St. John shales, and Dunvegan sandstones of that section, 
overlain by glacial drift. 

Pleistocene and Recent 

Almost a'll the area shows marked effects of Pleistocene glaciation. The 
eastern part, underlain by Precambrian rocks, has little drift-covering and in 
many places exhibits unweathered rock surfaces that have been ground down 
nnd smoothed by the ice-sheet. The part underlain by limestones and shales 
is mostly covered by drift deposits such as boulder clays ,and contains numerous 
boulders of Precambrian rocks derived from the east. Sand and gravels of 
:fluvioglacial <Jrigin occur on'ly in small amounts. The surface of the boulder 
clay (ground moraine) is somewhat uneven, but is for the most part of low 
relief. In places, there are low, rounded hills, usually elongated somewhat in 

1 McConnell, R. G., "District of Athabaska," Geo!. Surv., Can., Ann. Rept., new ser., 
vol. V, 1890, pt. D. 

2 McLearn, F. H., "Peace River section," Geol. Surv., Can., Sum. Rept., 1917. 
8 McConnell, R. G., "District of Athabaska," Geo!. Surv., Can., Ann. Rept., new ser., 

vol. V, 189 0, pt. D, 
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the direction of ice movement, irregularly spaced and separated hy swampy 
depressions. The r-ivers, wherever they cut across tJhese hil'ls, show banks fre
quently up to 100 feet high on the outside of the curve, and the boulders 
washed out <>f the drift collect in the river bed forming typical boulder rapids. 

Glacial strim are frequent and are specially well developed on limestone 
surfaces exposed ·by river or wave action. In the Precambrian rocks east of 
the lake, the strire have a general trend south 22 degrees west, magnetic, or 
south 57 degrees west ast.ronornical. ·On Buffalo river, they point south 16 
degrees to 18 degrees west magnetic (south 52 degrees to 54 degrees west astrono
mical), and on Hay river above the falls south 25 degreet1 west magnetic 
(south 61 degrees wei;t astronomical). Nenr Nintsi point strire are well 
shown on the Presqu'ile do lo mite and have a direction sou th 60 degrees we:it 
magnetic (north 85 degrees west astronomical). That this direction of ice 
movement was constant over ~ considerable part of the north shore is well 
shown by the character of the s-horeline. In uhe deep bay to the west of S'lave 
point and near the outlet of the lake all the points are approximately para1lel 
to the direction of the strire. Low boulder points are numerous in this bay 
and on Big island and have great accumulations of boulders derived from the 
Precambrian rocks. Tbe same general conditions exist from Nintsi point 
north to Takgatea point. Unmist-akable roches moutonnces are seen at several 
places, especially in the islands offshore between Resolution and Pine point, an<l 
in the Precambl'ian rocks to the east. 

Strire and the distribution of the drift sh-0w that the region was glaciated 
by an ice-s>heet advancing· from the Keewatin centre of glaciation and moving 
in a general west-southwest direction across the region. As the ice approached 
the upland known as Eagle mountains, west of Hay river, part of the sheet 
flowed down Mackenzie valley and part through the Buffalo and Hay va1ley&. 

Terminal moraines occur in the Buffalo nnd Hny valleys and consist of 
low ranges of irregularly-5haped hills-200 to 300 feet high-that trend at 
about right angles to the strire and cause-in tbe Buffalo val'ley- a dam behind 
which the waters from the north slopes of Caribou mountains form Buffalo 
lake. This moraine extends north to within a short distance of Great Slave 
lake. Two moraines were noted in the valley of Hay river, one between Watt 
mountain and Cutknife hills, the other between Caribou mountains and th.:: 
hills west of Grumbler rapid. The ·Jow ridge of glacial drift between Watt and 
Caribou mountains, which forms the watershed between Peace and Hay rivers, 
appears to be an interlobate moraine formed between two lobes of the lCe

sheet, one -0£ which occupied Hay valley and the other the Peace valley. 
During the retreat of the -ice-£heet the northward drainage in Hay and 

Buffalo valleys was ponded between the retreating ice margin and the high 
land to the s<>uth, forming lar.ge, g1acia'lly-dnmmed· lakes. Wide lacustrine 
flats, representing former lake bottoms, occur south of Buffalo lake. T he wide 
plain near Vermilion was probably nlso a lake bottom. On both sides of 
Great :Slave lnke abandoned beaches as much M 200 feet above the present 
lake-leve'l prove th e existence of a once mu~h larger lake. It is probable, as 
pointed out by McConnell,' that this lake owed ·its origin to depression of the 
land and has been partly drained in post-Glacial time by differential elevation 
of the land towards the eEst and northeast. The general direction of ice 
retreat was eastward, and it is improbable that the outlet of the 'lake basin 
down the Mackenzie valley could have been blocked by the ice at a time when 
the greater part of the basin was unoccupied by the ice-sheet. 

1 Geo!. Surv .. Can., Ann. Rept., vol. IV, 1888-89, p. 25 D. 
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Recent Deposits 

Alluvial (flood-plain) and delta deposits of Recent age occur in the val
leys and at the mouths of most of the rivers. The rivers, though they are 
generally swift, are a'lways widely meandering and are subject to great fluc
tuation in volume. Hence they are ·bordered in many places by alluvial flats 
or flood-plains underlain by crossbedded sands and silts·. The rivers transport 
large quantities of sediment and at their mouths are forming deltas, the largest 
of which is at the mouth of Slave river. The sediment-laden waters of this 
river have gradua'lly extended the delta out into Great Slave lake, filling a 
former embayment of the lake, and are now depositing their sediments into 
the west arm of the lake and gradually building land areas in it. This steadily 
growing delta is composed of crossbedded sands and silts. A fringe of excel· 
lent spruce borders the river banks .and the interior is reported to be some
what open prairie country with bluffs and copses of a light growth of spruce 
and poplar. Sma'ller deltas occur at the mouths of Hay and Buffalo rivers. 
The :Buffalo delta is developed in an embayment which is cut off from the 
lake proper by a long series of old lake beaches through which the river has 
cut a single channel. 

.About 20 miles below Red river, Peace river on its south shore cuts for 
3 miles into a bed· of water-laid sand the top of which is most~ly about 1-0 to 50 
feet above high water. 

Section opposite lower end of Long island: 
Feet Inches 

1. Forest bed and soil. . . . . . . . . . . . . . . . . . 1 
2. Brown sand. . . . . . . . . . . . . . . . . . . . . . . . 6 
3. Forest. bed, etc. . . . . . . . . . . . . . . . . . to 0 
4. Grey sand wlth pebble band in middle .. 
5. Hard sand within limy bands ..... . 
6. White marl. . . . . . . . . . . . . . . . . . . . 8 to 0 
7. Grey sand with calcined roots ....... . 2~ 
8. Marly sand ..................... . 2 
9. Grey, even-bedded sand partly covered .. 30 

No. 7 of above section shows roots that have extended through the marl 
of No. 6 and been covered by a thick tube of lime in No. 7. 

About 125 miles above the mouth of Slave river cut. banks of yellow sand 
14 feet to 18 feet high are common for Jong stretches. They terminate abruptly 
against the ordinary alluvia'] banks and evidently represent a different and 
earlier set of deposits that are probably of lacustrine origin. Immlediately 
below "Le Grand Detour" cut banks of this yellowish sand and gravel 40 feet 
high are exposed. 

STRUCTURAL GEOLOGY 

Bedrock in the region is gently monoclinal with dips of 1 or 2 degrees to 
the west or Eouthwest. Except in the vicinity of Litt.le rapids on Peace river 
where very ubrupt antic'linal forms are developed, no dips exceeding 6 degrees 
were observed. The eastern edge of the area shows the margin of the Pre
cambrian protaxis and the Palreozoic sediments laid· down on this floor follow 
the irregular relief of the protaxis and thicken to the westward as the distance 
from the Precambrian rocks increases. 

The tendency of the Palreozoic sediment6 to conform to the underlying 
Precambrian floor is particularly well shown on Slave river a few miles above 
Fitzgera·ld, where the stream has cut through a projecting arm of the Pre
cambrian, exposing a gently rolling erosion surface. Coarse.grained, arkose 
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material, derived by weathering of the Precambrian floor, overlies these rocks, 
and is covered ·by Silurian or Devonian limestones that gently dip away from 
the sid~ of steeply rising knobs of Precambrian rocks, thus conforming to 
their rolling and irregular surface. 

The sf:dimentary rocks range in age from Upper :Silurian to Lower Cre
taceous. On Peace river, llindle finds an erosional unconformity between 
Upper Silurian and Upper Devonian beds, but on Great Slave lake a thick 
series of Middle Devonian sediments is found under the Upper Devonian, 
indicating variations in the extent of the early Paheozoic seas. At no point in 
the area were distinct Lower Devonian beds found and it is probable that they 
are not represented. 

On Hay river above the falls, and on Peace river above Vermilion chute, 
Cretaceous shales overlie the Upper Devonian limestones. The contal}t is not 
exposed in the area examined, ·but where seen in the Atbabaska va'lley shows 
as an erosional unconformity. 

Throughout the district, the drift interferes with an accurate study of 
the structural features. Outcrnps are mostly small and far apart, being con
fined, as already stated, to the valleys and lake shores. 

On Hay river above Alexandra falls and on Buffalo river at Mellors rapid 
the 'limestones show local anticlinal folding with gentle dips, but the surface 
is uncovered only in the immediate valley bott-0m and the superficial extent 
of the folds was not determinable. 

On the shwes of Great Slave Jake structural features are obscured largely 
by the limestone gravels formed by ice and wave aetion on the e.~sed sur
faees of the sediments. Hel'e again loca:l inclinations are often greater than 
the general dip. They appear to be very local, ·however, and seldom excee.i 
6 or 8 degrees from the .borizonta1. They often show dips in all directions 
within a radius of a few hundred feet. 

The eastern edge of the di·strict lies close to an eastern shore-line of the 
Paheozoic epicontinental seas. Epirogenic movements were gently -0sci'llatory 
and the sea invasions seem to have come largely from the north and west. The 
seas were frequently shallow as shown by the brecciation of much of the lime
stones, particularly where they immediately overlie the Gypsum series as at 
Bell rock below Fort Smith. The absence of coarse detrital material in any 
of the sediments indicates a low-lying sho1·e-line to the east, from whil}h l ittle 
or no rock-forming material was beil\U' de1·ived except that in solution. This 
is shown in the exposures on Slave river above Fitzgerald where the arkose 
material overlying the Precambrian granites and: gneisses is made up of 
residual decomposed .granitic and gneissic fragments embedded in a calcareous 
matrix. 

LOCAL DOMTNG 

On the 'lake shores wherever outcrops occur at or near water-level a warp
ing of the strata into sma11 local domes is evident. These have diameters of 
from 100 to 200 feet and have dips seldom exceeding 8 degrees. In a few cases 
where shelving outcrops occur, soundings were taken at some distance from 
the shore and it was found that the shelve6 break off into deeper water form
ing cliffs similar to those above water-level on the north shore. It was also 
found that wherever the thin-bedded limestones outcrop at water-level the dip 
of the strata is- apparently towards the lake. 

The domes may be due . to the transformation of anhydrite beds at d·eptb 
into gypsum, with consequent increase in volwne. This theory is supported in 
several cases, particularly at Sulphur and Nintsi points, by the presence of 
lal'f!'e sulphur springs in the vicinity, though no springs were found on any of 
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the domes. Moreover, the massive-bedded dolomites exposed in spi te of heavy 
glaciation at the tar springs on N intsi point distinctly show doming which 
could not have been formed by the act.ion of Jake i ce. 

SLAVE AND PEACE RIV8RS SECTIONS 

On Slave river between Stone:v and Caribou islands 12 to 20 miles above 
Fitzgerald, sections are exposed she.wing the contact between Palreowic sedi
ments and the underlsing Precambrian floor.J. The sections show coarse
grained, porphyritic, and siliceous hornblende granites, jointed, fractured, and 
decomposed, overlain by conglomerates and arkose about 10 feet thick and 
these in turn by dark grey, dolomitic limestones. The beds ba"e a slight dip 
and occupy depressions in the old· granite surface, depressions which have a 
depth of as mueh as 50 feet, suggesting that the relief w.hen these beds were 
deposit€d was not very different from the present relief in the adjacent Pre
cambrian area. 

On Peace river near Little rapids and Peace point, cliffs 20 to 60 feet 
high rise above the level of the river. .As reported by Camsc\12 the lowest bed 
e.'<posed is of g-ypsum of variable thickness but not over 50 feet. The next 
overlying bed is a fractured and broken dolomite from 10 to 30 feet thick 
above which is an argillaceous, sometimes sandy, limestone containing fossils. 

"The beds undulate in both sharp and gentle folds and in one place are 
bent into a sharp anticline with dips on either limb of 60 degrees. The 
strike of the fo'lds is not constant bu t varies widely. 

"In seeking for the cause of such a disturbed and inegular structure .it 
was evident that t he disturbance of the beds could n ot possibly be connected 
with ~my orogeuic movement of .g·reat magnitude, but was local in its effed 
and apparently confined to these particular beds. Certaiuly there is no evi
dence elsewhere tbroughou t the region of the great plains, of the operation of 
mountain-building forces pr-0ducing such shf\rp folds as those indicated by 
dips of 60 degrees. The solution of tbis problem was found in the gypsum 
itself. At certain of rtbe outnops of gypsum, rounded cores of anhyd rite were 
noted in the gypsum. These cores showed a sca·Jy rim of gypsum where the 
anhydrite by the absorpti-on of water was altering to gspsum. At other locali
ties, thin beds of anhydrite are interbedded with the gypsum.. These facts 
suggest that some of the layers of gypsum, if not all of them, were originally 
anhydrite which by the a<X!~sion of two molecules of water became alter€d 
into gypsum. In process of this alteration there would be an increase in the 
volume of the beds by 33 per cent. This increase causes- horizontal as we1l as 
vertical expansion. The horizontal expansion results in folding of the beds 
and both together would probably cause the fracturing and brecciation of the 
overlying beds of limestone, for almost everywhere that tne gypsum and the 
overlying limestone beds were exposed, the limestone was found "to be so frac
tured and brecciated, in places for on'ly a vertical distance of 10 feet, but in 
other localities for as much as 40 feet." 

GREAT SLAVE LAEE SECTION 

The Palreozoic sediments are frequently exposed from Resolution west 
towards Presqu'ile point. From Presqu'ile point to H ip:h point exposures are 
c0.n6ned· to t.he points nnd are mostly 'ituated from & to 12 miles apart. West 

1 Camsell, C., "Sn.lt and Gypsum Deposits in the District between Peace an d Slave 
Rivers, Northern Alberta," Geo\. Surv., Can., Sum. Rept., 1916. 

2 Camsell, C., "Salt and Gypsum Deposits in the District between Peace and Slave 
Rivers, Northern Alberta," Geo!. Surv., Can ., Sum. Rept., 1916. 
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of High point the lack of exposures suggests that the lake basin is here goug·ed 
out of the soft, eaGily weathering clay shales of the Hay River Gcries. The 
bedrock is essentia'lly flat-lying with a westerly dip not exceeding 50 feet to 
the mile, and this condition nppears to be uniform throughout the who-le of 
the western part of the lake basin . 

.At Pine point and in Resolution bay the exposures indicate a gentle anti
clinal tendency, the apex of the anticline being in the vicinity of the point 
itself. The limbs of the fold do not show except by foS6il evidence and the 
lithe1logical similarity of the roclu; found on Burnt .islands to the east and at 
Presqu'ile point. About Resolution and Mission island the Atrypa retic11laris 
zone of the Pine Point series is well developed and the same horizon is s·hown 
on Little Buffalo river, about 30 miles above its mouth. The midd le is1ands 
of the Burnt l s'lands group show Presqu'ile dolomites carrying Sfringocepha
lus burtini. The remainder of the Burnt Island group and the shores of the 
mainland from near Twin isl.ands to a point west of Deadman island show 
the Pine Point sediments. The escarpment south of Pine point is capped by 
Presqu'ile sediments overlying upper members of the Pine Point series and 
the Presqu'ile is again expcsed at water-level about Presqu'ilc point to the 
west. Sediments very similar to the Presqu'ile series occur on the mainland 
for about 2 miles west of Lit.tic Buffalo river. 

West of Presqu'ile point no structure other than 'tbe gen tie monoclinal 
conditions already referred to is observable along the sou th shore. From 
Sulphur point the Slave Pc-int limestones appear to continue to west of High 
point where they disappear and are overlain by the soft Simpson or Hay River 
shaleB. The -character of the shore west of High point suggests the presence 
of these soft, easily weathering shales and they apparently continue to Mac-
kenzie river. . 

Middle Devonian -limestones and dolomites are exposed about Slave and 
Nintsi points. Coarsely crystalline and porous dolomites of the Presqu'ile 
series, abundantly exposed about ~intsi po·int and north of Sulphur bay, are 
badly fractured and fissured and show seepages of a heavy petroleum. Strong 
flowing co'ld water sulphur springs are numerous and· salt water aC\!ornpanies 
the petroleum. 

North and east from Nintsi point soft, sba1y limestones, litbologically 
similar to the upper members of the Pine Point series, are exposed in places 
about Jones and House points and as far north as Moraine point, where the 
shore eastwards becomes low and swampy and shows no outcrops. Th is part 
of the lake basin has probably been eroded in these soft shaly members of the 
Pine Point series. .At Ketsikta point, lower members of the Pine Point serie~. 
exposed at water-level, are foHowed to the east by underlying dolomites and 
gypsum beds of Silurian age. 

The north shore section shows no evidence of structural conditions similar 
to those indicated about Pine point to the south, but the sediments appear to 
lie in normal sequence with a slight dip to the west or southwest. 

ECONOMIC GEOLOGY 

GENERAL STATEMENT 

The Precambrian rocks to the east are largely granites and granite gneisses 
and are not likely to be rich in metallifernus deposits. In a few placee t bere 
are patches of older metamorphic greenstones, quartzites, conglomerates, and 
occasional limestone sediments. Near the contact between these and the 
granites, £ssures occur showing copper and iron stainings, but are usually 
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small and show no evidence of 1iirger deposits occurring at depth. Gald has 
bceu reported in fissures in the neighbourhood of Yellowknife river northeast 
of the map-area, and iri 1916 copper with go'ld and silver was reported from 
Caribou island at the entrance of the east arm of the lake. A large body rif 
iron ore has been reported from the iles du Large, but though the writer spent 
several days amongst these island·s during the autumn of 1916, be found no 
evidence of this deposit nor was bis compass in any way iiffected by local 
attraction. 

The Puheozoic sediments contain deposits of possible economic importance 
of lead, zinc, petroleum, salt, gypsum and brick clay, sulphur, ·and ·potash . A 
deposit of galena and blende has long been known in the region south of Pinc: 
point. Claims have been staked, allowed t-0 lapse, and been restaked since the 
deposit .was first discovered by a party of prospectors on their way to the 
Klondike in the middle nineties. The salt deposits on Salt river and tbc salt 
plains west of Fort Smith have been known ever since tbe white man first visited 
the country and have supplied the demand from a11 the northern pnr t of Mac· 
kenzie basin. Gypsum occurs with the salt at the sal t springs and outcrops at 
various places abng Slave river a nd particularly on Peace river near Little 
rapid. At Nintsi pi:>int seepages of a heavy petroleum occur in numerous places 
and on evnporation of the volatile ~onstituents leave tar pools which supply 
pitc11 for local needs. The thick beds of Hay River shales on Hay river 
weather to n plastic clay which is used as a wn\l-wash for the Indian ho11ses 
at Hay river and bas been proved to burn to a good grade of 1iuilding brick. 
Strong-flowing su'lphur springs occur at numerous places; these by deposi ting 
su·lphur may be of economic importance. Potash is to be looked for in the 
vicinity of the gypsum and salt beds. Analyses of spring waters fr-0m near 
these beds show a potassium •content insufficient to be profitably exploited. 
Better results are reported of waters from between Fort Smith and Peace 
point. 

LEAD-ZINC DEPOSITS 

About 10 miles south of Pine point and about 250 feet above the lake a 
flat-lying-, crsstalli ne dolomite outx:rops in places over an area of several 
square mi'les. The dolomite is grey, weathering white, and quite coarsely 
crystalline. Fresh fracture shows a porous structure and many cavities in 
which typical curved rhombohedral crystals of dolomite occur. The general 
lithological character of the rock is id€ntical with that of the Presqu'ile dolo· 
mites on Nintsi point, but bituminous matter and sulphur spring s are here 
absent and no fossils were obtained· by which -correlation could be confirm;ed. 
Large sink-holes 10 to 20 feet cleep and as much as 200 feet in length are 
numerous. 

At one place a slight fold"ing of the strata into a monocline or broad anti
cline is developed. The western limb only is elqJosed and has a dip of 5 degrt'~s. 
to the north and a strike of nort.h 20 deg·rees east m agnetic or north 15'5 degreeE' 
east astronomical . This fold strikes transverse to the axis of the Pine Point
anticline. Its crest is badly fractured and :fissured and· there the do'lomitee
are impregnated with consi<lerab!e quantities of galena and some spha1erite .. 
Exceptionally large sink-boles occur just east of the crest of the fold nndl 
expose shallow sections of the impregnated dolomites. 

The genernl structure shows o massive bedded dolomite. Minernlizincr 
solntions hnve percolated along the bedding plAnes and impre.g-rrnted the over~ 
lying ·beds. In some cases galena is evenly disseminated throughout a bed 
but usually is more abundant in the l-0wer 18 or 20 inches. Some of the bed~ 
are more ·highly impregnated than others. Sphalerite always acompanies the 
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ga'lena and in places is the predominant ore mineral. In the limited exp06ures 
examined, sphalerite appears to increase with depth . Small amounts of pyrite 
or marcasite are sometimes present, usually e11crusting poorly defined and 
un<leterminable fossils. 

The origin of the ores was not evid'en t. The ore-body appears to be a 
replacement of the dolomite by mineralized solutions which entered along 
fissures. At one point situated a few hundred feet southeast of the cre->t of 
the fold, a thin fissure was traced for a few feet and then lost under the ~ur
face ti'll. It shows as a vein a few inches acr-0ss, in some places completely 
filled with a coarsely crystalline galena and in others showing a banded stru'.3-
ture of calcite, zinc blende, and galena deposited in the order shown. Pyrite 
was absent in the vein-filling where seen, but shows in small quantities in the 
impregnated dolomites. 

J'he calcite forming the gangue of the vein is white to grey-white irnd very 
fine-grained, almo,;t lithographic in character. It is frequently impregnated 
with fine, hair-like lines -0f galena spreading from a common point into a fan
like ·structure. This point is the end of a thin fissure in the calcite which 
though not metalliferous connects with the more massi\·e galena filling in the 
interior of the vein. The sphalerite is usually dark brown and has a botryoidal 
structure at its contact with the galena. It, also, is somewhat mixed with 
coarse galena. The galena fills the central parts of the vein, is massive, 
usually coarsely crystalline, and carries but little sphalerite. 

The dolomite forming the country rock is very coarse and porous, carry
ing numerous vugs and cavities which in places have been filled by the mineral
izing solutions. These show -concentric structures and a deposition of the 
minerals in the order, calcite, zinc blende, galena. Galena usually occupies 
the centres of the cavities or sbowG thin fissures connecting the centre with 
the cavities. 

On exposed surfaces secondary oxides of zinc and lead aM common, and 
in places secondary sulphides occur in stalactitic and botryoidal forms. 

Claims };ave been staked and some prospecting work has been done, but very 
little iu recenL years. The prospect pits are ·all badly caved now and no data 
were obtainab'le from them. 

The mineralized area appears to be confined to the anticline where fissur
ing bas allowed the mineralizing solutions access to the dolomite. Since the 
oree are non-argentiferous the value of the deposit does not seem very great. 

BITUMEN AND PETROLEUM ' 

The determination of the possibilities of an oil field near Great Slave lake 
was one of the main objects of the exploration. The A.thahaska and Peace River 
districts to the south have been prospected for oil and severa'l wells sunk, 
though with little success. Small flows of oil andl strong flows of gas have 
been struck in several places, the most promising to date bcin.g near the town 
of Peace River. Here in 1917 the McArthur well No. 2 struck strong gas flows 
and obtained a production of about nine barrels of heavy oil a day. 

The oil appears to come from an horizon in tbc Cretaceous not far above 
the Devonian ·and it was ho1rnd that a study of the Devonian sediments exposed 
to the north would determine whether this oil originates ·in the Devonian 
sediments or in the overlying Cretaceous . 

.A. well was sunk at Vermilion chutes in Devonian sediments and reached 
a depth of 850 feet when drilling difficulties caused the hole to be abandoned. 
No oil or gas wil.IS encountered. 
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On the shores of Great Slave lake prnctically all the outcroppiug lime
stones are more or 'less bituminous and some on fracture give a distinct seepage 
of heavy petroleum. 

At Nintsi point the massive-bedded Presqu'ile dolomite is highly impreg
nated with oil. Several tar pools are formed where this oil, on reaching the 
surface, has lost .its more volatile constituents, partly by evaporation •and partly 
by absorption by the IDO$SCB and soil. Where seepages occur on bare rock, oil 
poo'\s collect. in the hollows and crevices. The d<llomite is white or grey 
weathering and coarsely crystalline. Fresh fracture shows a 1::avernous and 
porous structure, the ca vi ties mostly holding considerable quantities of 
bituminous material. In places ·it has the ·appearance (If a mixture of a dark 
brown bituminous crystaJline roagnesian limestone and a more coarsely crys
talline white dolomite. The rocks are bad'ly fractured and· fissured· and show 
distinct evidence of local doming. The tar and oil :pools occur along these 
fissures ·and along the bedding planes. Cold water sulphur springs are numer
ous in the vi~inity of the oil seepages . 

.At Presqu'ile point an<l on the islands east of P ine point, cavernous and 
porous dolomitic JiJm~stones of t'he Presqn'ile serie:> also show bituminous and 
oily mat.ter in the pores and cavities, and the Pine Point series of shales and 
shaly limestones outcropping at Pine point and known to t1nderlie the Presqu'ile 
series are highly cbal'ged with bituminous matter. 

The Presqu'ile dolomites appear to be the principal oil-bearing horizon 
and as these are <!xposed at the surface on the 1imb of tbe anticline the possi
bilit.ies of an oil :field of great value near the lake are :slight. 

For a productive oil field four particular ~eological features are neces
sary. 

(1) A supply of liquid oil of sufficiently low viscosity to flow through the 
pores and cracks of the oil sand at the temperaiure obtaining where the oil is 
found. 

(2) A container porous in itself, as in the case of ·a sand's tone, or made so 
by fracturing or other changes as in the case of a shale, limestone, chert, or 
dolomite. 

(3) An impervious capping, usually a shale, over the conta iner, for 
imprisoning the oil until it is rclensed by the drill. 

(4) A rock 6tructure favourable for the accuraulation of the oil in reser
voirs from which it may be obtained when tapped by t'he drill. 

Two, and possibly three of the <!onditions are ful£'11ed· in the area -about 
Great Slave lake. The structure sections, at least at Pine point, show proper 
anticlinal conditions, though of a gentle order, the Presqu'ile dolomites are 
sufficiently porous to act ·as a container, and the oil pools on Nintsi point sbow 
that some petroleum is present in i·be dolomites. The container is, however, 
exposed at the surface and the oi'l content of this structure has probably long 
ago escaped. 

Underlying the dolomites are the Pine Point series of 'limestones and limy 
shales, which, where exposed on Pine point, appear to be suffieiently compact 
to act as a capping over any possible oil-bearing horizon existing below these 
sediments. But the sediments underlying the Pine Point series on the· north 
shore do not l-00k to be suitable for containing oil, although the immediately 
underlying Fitzgerald dolomitic limestones are somewhat porous. 

Undoubtedly the Presqu'ile dol omites are the best container for oil and if 
an impervious capping can be found overlying tl1ese in a district structurally 
suitable, the conditions would at least warrant explorat ion with the drill. 
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Hay river gives an excellent section through the sediments ove1'lying the 
dolomites. This section shows 1340 feet of a soft, £ssile clay shale overlain by 
200 feet of rather massive limestones. Between the shales and the dolomites 
are 2-50 feet more of soft shales 11nd 200 feet of a thin-bedded shaly limestone. 
This 790 feet of shaly material would prove an ideal capping for an oil £eld. 

The well drilled at Vermilion chutes by the Peace River Development 
Corporation is the only one w.hich has penetrated the Devonian sediments. 
The log of the well is given below and for purposes of .comparison a summary 
of the Hay -River-Great Slave Lake section j15 given with it. It is to be noted 
that the fossil evidence shows the 'limestones outcropping in the vicinity of 
Vermilion chutes to be analogous to the upper limestones found on Hay rive1-. 

Hay River-Great Slave Lake section 

Upper Devonian: 

Hay River limestone series 

Limestone .. ......... . 
Ciay shale. . ........ . 
Limestones. 

Hny River shale series 

Feet 
200+-
49 
51 

400 

Well log at Vermilion chutes, Pence 
river 

Limestones . . .. . 
Clay shales . . . . 
Limestones ... . 

Feet 
129 
40 

131 

Clay shnles with limestones. 
Simpson shales ..... 250+ - Clay shales . .. . . 550 

850 Middle Devonian: 

Slave Point limestone... . .. . 
Presqu'ilc dolomites .......... . 
Pine Point limestones .......... . 

Upper Silurian: 

200+ -
375 
595 

Fitzgerald dolomite limestones 275 
Red beds.. . 505 

Prccam brian: 

Granites nnd metamorphics 

Depth of well. . ... . 

Flooded by so.It water and l\bnn<loned. 

The well driller reports oily or bituminous matter in the limestone strata 
in sufficient quantity to ca.use stickiness and somewhat hinder drilling opera
tions, though not in sufficient quantity or fluid enough to give a flow. It is to 
be regretted that it was found impossible to continue the well to greater depths. 
Another 200 feet or 300 feet might have penetrated the dolomites and proved 
the value of that horizon as an oil container at this locality. 

Kindle's section on Pea~e river near Little rapids, however, shows that, 
there, the Upper Silurian gypsum beds are unconfomiably beneath the shaloe 
series and the porous Presqu'ile dolomites are absent. WbetJier or not similar 
conditions bold at Vermilion chutes, 100 miles farther west, cannot be s tated 
until another well is drilled in the vicinity. 

The oil occurrences at Nintsi point appear as seepages on the expo6ed sur
faces of the oil-bearing horizon ·and, t'herefore, if an oil £eld is to be located 
in this ·horizon it should· •be looked .for to the west of the outcrops where it will 
be under the suitable cover of Hay River or Simpson sha'les. 

A possible explanation of the oil seepages ·at Nintei point is worthy of 
notice. The sulphur-bearing waters rising from below, carrying considerable 
quantities of calcium and magnesium salts and percolating through the over
lying thin-bedded, dolomitic limestones change them to crystalline magnesium 
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limestones and dolomites. In the process bitumen i-s set free and forced into 
the cavities in the dolomites or through the fissures developed during dolomiti· 
zation, to the surface, to form the tar and oil pools. 

The field· facts upholding this explanation are: 
Certain parts of the beds are not yet completely changed to dolomite, but 

arc made up of a coarsely crystalline white dolomite mixed with ·a more fine1y 
crystallized, dark brown, bituminous, dolomitic limeston:e. No d'it;tinct line of 
separation exists between the two phases and t'here is a gradation of one into 
the other. 

In places the ou tlineE of fossil remnants are distinctly visible. In the 
neighbourhood of Sulphur bay to the north of Nintsi point &imi'!ar dolomites 
occur and, there, distinct foesils are numerous, though they show a partial 
recrystallization into curved rhombohedral crystals of dolomite. 

No natural gae accompanies the oil seepages. 
If the above is the true explanation of the conditions at Nintsi point, it 

would· tend to 6how that the oil seepage there represents only loca·l conditions 
and tha possibility of a commercially economic oil horizon in the Presqu'ile 
dolomite is small. On the other hand, the oily matter in the 1Javities· in tbe 
Presqu'ile dolomites exposed at Presqu'ile point and Burnt islands indicates 
much more extensive oil-bearing conditions and tends to prove that the stru~
tural conditions am the deciding- factor in the concentration of the oil. Which 
explanation is the ·correct one will only be proved when a we11 is drilled into 
the dolomites through the ovel"lying impe1·vious capping. It is the writer's 
opinion that the oi'l seepages at Nintsi point are probably the product -0£ the 
joint action of both conditions. 

Regarding the character of the oil, the following table gives analysis of a 
sample 1Jollect.ed: at the seepages and for comparative purposes an ·analysis of 
a sample from one of the wells on Peace river near Peace River crossing. 

Comparative Analyses of Oils from Great Slave Lake and Peace River 

Sp. i:r. cru<le at 15 · 5° C .......... . . . 
Sulphur in crude ...... . 
Ca.!. va.luc (B.T.U.) rrude ....... . . 
Oil distillate by vol. ......... . 
First drop............. . .... . 
Gasoline and kerosene (to 150° C.). 
Tlluminants (150° to 300° C.) .... 
Lubricants a.nd residue ..... . 

Great Slave lake 

0·957 
13 

18070 
64·53 

178° c. 
233 of distillate 
773 " 

Peace river 

0·984. 
4.·93 

17520 
73-93 

140° c. 
23 

32 · 5%oCdisti\la.te 
64.53 " 

It has alrr:ady been noted that nearly .all the limestones out1Jropping on 
the lake shore are bituminous. At Nintsi (Windy) point, thin-bedded, dolo
mitic lime.stones, porous and cavernous and highly fossiliferous, apparently 
overlie the massive, crysta1line dolomites that may be the prodnct of secondary 
alteration of the dolc-mitic limestones. Cold sulphate water springs occur in 
the crystalline dolomites -ond though unfortunate'ly no 6ample of the waters 
was taken for analysis, a partial analysis of salt encrwstations from near one 
of the springs sbowed abundant sulphates and carbonates of calcium with 
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appreciable amounts of magnesium. An analysis of sulphur water from Sul- . 
phur point1 gave the following: 

Ions Parts per 
million 

----------------- ------- - -----------
Chlorine ............ . . . . 213 
Sulphuric acid (SO,) ... . 
Bicarbonic ncid (HCO,) .......... . 
Calcium .......... . 
Magnesium ....... . . 
Sodium .......... . . . 

1.500 

·:I 370 
480 
130 
200 

Potassium ........ . traee 

Total. .. .. 2,892 

Hydrogen sulphide ... . . . ... . .. ... . . . . .... .. . . . . . . . . .... . . .. . . . 42 

Hypothetical combination Parts per 
million 

Percentage 

Potassium chloride. . . . . . . . . . . . . . . . . . . . . . . . ........ . 
Sodium chloride .... . . .... . .... .. .... . .. .. . . . ..... . ... . . . . . 351 12 ·14 
Magnesium chloride ......... . .............. . . ...... . 191 6·60 
Calcium chloride. . . . . . ........ . ....... . ... . .. . 
Magnesium sulphate .. ..... .. .. . .... . . . . . .. ... . . . . .. . ... .... . . . 
Calcium sulphAto . . .. . .. . .. . .. . . ... .. . . . .. ... . 
Calcium bicarbonate . .... . 

644 22 ·27 
1,220 42· 18 

486 16·80 

2,892 100·00 

Probably the sulphate waters at Nintsi point are similar to thei;e, 

CLAYS 

The soft, £ssile, ·bluish g·reen shales of the Hay River series weather to a 
plastic, blue-grey clay that mixes well and bas been used 'locally as building 
material. 

Mr. Keele of the Ceramic Division, Department of Mines, repor ts as fol
lows on a sample of the shales submitted to him by the writer. 

"This material is a hard, light grey, highly cakareous sha1e. Wben 
ground to paSQ a 16-mesh screen it has good plasticity and is very smooth in 
working. It burns to a hard pinkish body at low temperatures with very littl~ 
shrinkage. When burned to a temperature of Cone 1 (1150° C.) it turns to a 
strong buff colour, but the body is still porous. 

"The shale softens at a temperature of 123(}0 G., so that it is no t a fine 
c1ay. 

"The material is a typical clay shale of ·high lime content, being similar 
to some of the shales beds in the Paskapoo formation . in sou them .Alberta, 
where the shale is used for the manufacture of face brick or ·hollow blocks." 

GYPSUM 

Bedded gypsum deposits occur at a number of places in the area under 
consideration, and in other places where no outcrops occur their presence 1s 
suggested by the pitted and' broken nature of .the surface. At Little rapids, 
Peace river, a maximum thickness of 50 feet is exposed and fossils collected 

l Camsell, C., "Salt a nd Gypsum D eposits In the District between Peace and Slave 
RlverS', NortheTn Alberta," Geol. Surv., Can., Suni. Rept., 1916. 
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from shaly or limy •beds· in the series indicate an Upper :Silurian age. At 
Gypsum point, limestones carrying Upper Silurian fauna overlie a series of 
red arenaceous limc<>tones carrying gypsum and it is asi:<umed· that the gypsum 
is characteristic of .the Silurian in the area and that the fauna is indicative 
of Silurian sediments. 

Reporting on the gyps·um d'eposits between Peace and Slave rivers, Cam
sell1 says, in part: 

"At almost all the outcro.p<> of Palreozoic rocks in the area an impoTtan.t 
deposit of gypsum occurs. How much of the region is actually underlain by 
gypsum it is difficult to say, but the are·a must be very great and can probably 
be measured in hundreds of square miles. 

"On Peace river gypsum is exposed on both banJ(s of the r iver almost 
continuously for a distance of 15 miles, or from Little rapids at a poin t 5 miles 
below Peace point. The exposed t hickness varies from a few feet up to a 
maximum of 50 feet, the latter occurring on the south si.de of the river at the 
foot of the rapids. The gypsum is usually white and massive, but in place:; 
it is earthy and tbin bedded or holds narrow han<ls of dolomit.ic limestone. 
Selenite is rare, but thin veins and beds of satin spar are common. .Anhydrite 
is occasionally present in rounded nodules or thin beds. Overlying the gypsum 
is a fra ctured and broken bed of limestone, but frequently this has been 
removed by erosion and gla<:ial drift 5 to 15 feet thick forms the only capping." 

Camsell estimates at least 217,000,000 tons of gypsum in the vicini ty of 
these Peace River outcrops. Much of this tonnage is favourably situated for 
mining on account both of its location and: the thin overburden of d-rift. No 
attempts have been made to work the gypsum ·and1 no claims bave as yet been 
taken up. 

Camsell's section at La Butte on Slave river sbows a J 0-foot bed of a 
somewhat earthy gypsum, thin-bedded and white, grey ot· bluish in colour. 
Seams of selenite and satin spAr traverse the beds, which are overlain by some 
20 feet of brecciated limestone. 

·Gypsum is said to underlie the breooiated limestones at Bell rock near 
Fort Smith, and outcrops on Slave river immediately below pointe Ennuyeus~ 
where a thickness of ahou t 4 feet of t'.hin-bedded, impure gypsum is ex'!)osed 
near water-level. 

In the escarpment at the salt plains west of Fort Smith gypsum exposures 
up to 4-0 and 50 feet are reported by Camsell. The gypsum is thin bedded, 
white or greyish, and disposed in horizonta1 beds. Occasio-nal narrow beds of 
anhydrite or dolomite are inter bedded with the gypsum. Nor th ward the gypsuP.l 
appears to thin and· is over1ain by beds of grey crysta11ine d'olomite. 

Regarding the extent of these deposits, Camsell says: 
"The P.Scarpmen t is known to extend more or less continuously from a 

point some 8 miles soutbwest of Fitzgerald in a sinuous line northwestward 
for about 40 miles, or beyond Little Buffalo river. Since .the escarpment is 
probably caused by erosion where hard resistant beds over1ie softer and more 
soluble strata, it is reasonable to suppose that as the strata of tbe escarpment 
are horizontal, gypsum will be found to occupy the base of the escarpment 
throughout the greater part of its length. This su.spicion is borne out by the 
chara~ter of the surface on the top of tbe escarpment, which is broken and 
pitted with sink-holes in a way characteristic of a gypsum region." 

.At Gypsum point, on Great Slave lake, thin beds of flesh-coloured, impure 
gypsum are interbedded with br ick-reel, arenaceous, thin-bedded limestones. 

1 Ca mse11, C., "Salt and Gypsum Deposits of the District between Peace and Slave 
Rivers. Northern Alberta," Geol. Surv., Can., SutTI. Rept., 1916, 
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Thin seams and stringers of pink satin spar traverse the gypsum beds and in 
the arenaceous limestones casts of large salt crysta'l "funnels" are numerous. 
The gypsum as exposed is too thin-bedded and impure to be valuable, but its 
presence here indicates the extent of gypsum deposits in the Silurian sedi
ments. 

The well of the Imperial Oil Company chilled at Nintsi point passed 
through 65 feet of gypsum and anhyd1·ite in one bed and 10 feet in another, 
and the g;rey dolomitic limestones asscciate<l with these deposits appear to 
carry other numerous stringers or t hin beds. The rnd beds directly following 
these dolomitic limestones are also highly gypsiferous and carry several 
deposits of appre1::iable thickness as well as considerable quantities of salt. 

SALT 

Rock salt is to be looked for associated with gypsum, and is reported in 
the logs of most of the wells drilled in the region. The reported occurrence 
of thick beds of salt encountered in wells drilled for oil in the vicinity of 
McMurray Jed the Provincial Government of Alberta to sink a well for salt at 
McMurray during the summer of 1920. The log of this well has already been 
given. 

Allan gives the following analyses of samples of salt from the core of this 
\\'ell: 

Analyseg of Rock Salt from Drill Core 

Water, soluble 
fnsolub!e .. 

Analyses of water, soluble 

Calcium sulphate .. 
Sodium chloride .. 
Ignition loss .. . 
Magnesia ... . 
Potash .... . 

l, Transparent rock salt from G60 feet. 
2. Rock salt from the 14-foot bed. 
3. Transparent rock salt from 650 feet. 
4. Rock salt with anhydrite lenses from 645 feet. 

53·78 
46·32 

1 ·94 
97-28 
0 -40 
0·00 
0·00 

2 

0·24 

4.74 
94·78 

O· 
0-00 
0·00 

3 

0·46 

0·90 
98·46 

0·00 
0·00 

4. 

0·30 

2·78 
96 53 
0·18 
0·00 
0·00 

Saline springs, depositing salt in naturally formed evaporating basins, 
occur in c;evernl places along the foot of an east-facing eS1::arpment on the 
banks of Salt river west of Fort Smith. Camsell1 reports the salt deposited iu 
shallow basins about or near the brine springs issuing from the base of the 
escarpment. There i!?I evidence that the salt prohal:ily did not come from 
bedded deposits but from crystals of the mineral disReminated through the 
gypsum beds in the base of tbe escarpment. The occurrence of bedded deposits 
of rock salt found hy drilling near McMurray to the south and at Nintsi point 
to the north, however, suggests the possibility of bedded salt deposits at this 
point, at depth. Four group,; of springs occur, t'he three important ones being: 
Snake Mountain springs, Hudson's Bay Company springs, and Roman Catholic 
Mission springs. Altogether about 4 tons of sa]t are annually collocted from 
these springs for the trading posts and· missions of the Mackenzie basin. 

1 Camsell, C .. "Salt and Gypsum Deposits in the District between Peace and Slave 
Rivers, Northern Alberta." Geo!. Surv .. Can., Sum. Rep., 1916. 
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No. 1. ~·rom Hudson's Bay springs, sample taken August 21, 1916 
Contains In 1,000 parts by weight 

Tons Hypothetical combination 

Potassium. 
Sodium ... . 
Calcium ... . 
Magnesium .. . . 
Chlorine., 
S04 ........ . 

0 5 
101 ·5 

1 ·2 
0·2 

157·7 
3·1 

264·2 

Potassium chlorlde. 
Sodium chloride ... 
Calcium sulphate .. 
Sodium sulphate ... 
l\Iagnesium chloride . 

Temperature of air on collection .. .. . . . . ..... . . . 
Temperature of brine ........ . . .. ........... . 
Sp, gr. at 65° F . . . . . . . . . . . . . . . . . . . . . . . . . . 
Flow about H gals. per min. from each of eight springs. 

No. 2. Roman Catholic Mission springs, August 26, 1916 
Contains in 1.000 parts by weight 

0·9 
258·0 

1·1 
0·4 
0·8 

264·2 

62° F. 
12° F. 

1·204 

Jons Hypothetical combination 

Potassium. 
Sodium .. . . 
Calcium . . 
Magnes\un1 . 
Chlorine .. 
$04 ..... 

0·4 
100·8 

1·2 
0 ·2 

156 · G 
3·1 

262·3 

Potassium chloride. 
Sodium chloride ... 
Calcium su lpha.te .. 
Sodium sulphate .. . 
Magnesium chloride. 

Temperature of air on collection. . . . . . . . . . . . 
Temperature of brine .... . ... . ...... .. . . . 
Sp. gr. at 65° F. . . . . . . . . . . . . . . . . . . . . . . . 
Flow about 3 gals. per min. 

No. 3. Snake Mountain s11rlngs, August 29, 1916 
Contains in 1,000 parts by weight 

0·8 
256·3 

4·2 
0·2 
0·8 

262·3 

70° F. 
35° F. 

1·20{ 

Ions Hypothetical combination 

Potassium. 
Sodium ... . 
Calcium ... . 
Magnesium ..... . 
Chlorine .. 
so • .. ...... ... 

0·4 
100·7 

1·2 
0. 2 

156·4 
3·1 

262·0 

Temperature of air on collection. 
TemJ)erature of brine ...... . . 
Sp. gr. al 65° F .. . . .. .. .. .. 
Flow In gals. per min ......... . 

Potassium chloride. 
Sodium chloride ... 
Calcium sulphate .. 
Sod !um sulphate. . . 
Magnesium chloride. 

0·8 
256·0 

4 ·2 
0 2 
0·8 

262·0 

58° F. 
40° F. 

1·202 
4 to 5 

These analyses show that sodium chloride constitutes in each sample over 
97·6 per cent of tl1e total solids. The percentage of 26 per eent dissolved matter 
ind:icates a saturnted solution of salt at the brine temperature. 

The Imperial ·Oil C-Ompany's oil well at. Nintsi point on Great Slave lake 
penetrated salt beets at 1,070 feet, 1,090 feet, 1,200 feet, and 1,380 feet, as 
shown by the log of the well previously given. All these salt beds occur in 
the Red beds underlying the gypsiferous dolomitic limestone of the Fitzgeral.J 
series. Samples obtained from the drilling operations on washing show a 
remnrkably clear almost colourless rock salt carrying well over 90 per cent 
sodium chloride. Some samples are stained the characteristic brick red colour 
of the interbedded shales, whereas others are almost clear white. A totol esti
mated thickness of 60 feet of salt is shown in the four beds mentioned above. 
The majority of the cuttings from the interbedded red shales show a consider
ab'le quantity of salt and gypsum intermixed with tbe shale. 
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POTASH 

Potassium salts are to be looked for in association with gypsum and salt 
beds and prospecting for them has been done near the .gyps.um beds on Peace 
and Slave rivers, but without success. The humidity of the region would not 
allow outcrops of the soluble cbloride and sulphate salts to remain exposed. 
Until extensive drilling operations are ·carried on, the existence of potash 
deposits at depth can be <letermined on'ly by analysis of underground waters 
that reach the surface. 

The analyses already quoted of mineral-bearing waters show that the pro
portion of potassium is too low to be extral'.!ted on a commercial s cale; and' 
there is nothing to indicate that the water of these springs has passed through 
rocks containing an unusual proportion of potash. 
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INTRODUCTION 

The season of 1921 was spent in making a geological examination of the 
country along Mackenzie river between Great Slave lake and Simpson (Map 
1956). Micrometer surveys by canoe were carried up Horn river for 125 mile;:; , 
up Trout river for nearly 100 miles, ancl u-p Kakisai (Beaver) r iver to and 
around lake Kakisa. This lake has a shoreline of over 60 miles and is mucb 
larger than sketched on existing maps. Geological traverses back from the 
rivers mid lakes were made, the longest being into Horn mountains from n 
point on Horn river about 2.5 miles above Fawn lake. 

The writer wishes to acknowledge the many acts- of courtesy -accorded him 
by the various people whom he met. In particular he wishes to mention Mr. 

I ItVn.erary of Partiea 1'nder El . J. \Vliitlal<er, G. S. Hume, and M. Y. Williams. 
Owing to the anticipated rush Into the oil f\elds and the consequently u ncer tain natu re of 
transport conditions !t was deemed arlvisable for the Geological Survey parties to be as 
Independent as possible of outside aid. A scow was, thei·ecore, built al Peace River, 
Alberta, In which lhe combined parties of thirteen men wit h the summer's equipment and 
supplles journeyed to their destinations. Two Evinrude motors gave steerageway to the 
50-foot scow and helped Its progress downstream. 

The journey was commenced on May 19. Aided by the swift current of the Peace 
the trl11 of 360 miles to Vermilion chutes was made in five and a half days, du ring one of 
which the scow was tied up owing to heavy wind. Arter a short delay the 9Cow with all 
cargo aboard was safely run through the rapids by a skllful pilot, Joe LaFleur or Fort 
Vermilion. and was lined, empty, over the lower chutes. The complet~ operation, Includ
ing- portaging and reloading or the s co w, occupied only half a day a nd by noon of Ma.y 27 
the second stage of the journey t o Fitzgerald began. This was a ccomplished without 
incident and the parties reached Fitzgerald on May 31 almost exaclly twelve days trom 
the time of depa r ture from Peace River. 

The whole outfit was taken across the portage at Smith rapids by the tractor of the 
Alberta and Arctic 'l'ransportatlon Company, to avoid the risl< of taking the scow through 
the rapids. 

At Fort Smith the Geological Survey parties joined forces with those of the Topo
i;raphlcal Survey under Messrs. Seibert, Bowman, and N orrlsh. and all journeyed together 
as tar as Providence. For t Smith was left at noon June 7 and the mou t h oi Sawmill 
channel, Slave river. was reached on the morning of the '10th. The worst weather of the 
trip was encountered on this stretch causing some delay. A flfth p a rty, under 1'>1r. 
Blanchet, joined the flol!lla a short distance above 'the mouth of the river, so that the 
complete parties now inclt1ded about sixty men with five scows. 
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Ba'Usillie, the Hudson's Bay Company 's repre!Sentative a t Providen13e; the mem
bers of the mission at Providence ; and Mr. Vale of Hay River. He wishes 
also to record the as6istance and hearty co-operation of the To-pographical 
Survey parties. Mr . .A. K. McGill ac ted very capably as as;;istant. 

GENERAL CHARACTER OF THE COUNTRY 

ilA<.:Jrn~zrn LOWLANDS 

The area between the north arm of Great Slave lake and Mackenzie river 
is part of the Mackenzie lowlanc1;. It is heavily drift-eovered. This part in 
general is a £at plain with many lakes and muskegs and, except for very nar
row strips along the banks of the r ivers, is poor').)• drained. Although parts of 
the area are fairly well wooded there is a large amount of muskeg, either 
quite treeless, or el6e covered with sparse and stunted spruce trees. Belts of 
forest and treeless areas alternate irregularly. .Almost t he whole area drains 
towards the M/ackenzie, except a narrow fringe on the west side of the north 
arm of Great Slave 1ake and south of Jake la Martre. The drainage is effected 
\y many small creeks and three riveIB-the Horn, Spen..::e, and Rabbitskin. 
All three are slug·gish at their mouths, but soon contract and become swift 
and broken streams. 

Horn river, which is much the most important, drains into Little Jake 
near its uppt>r end, but also connects by one large and many small intersecting· 
channels with Mackenzie river. It averages 200 yards in width for the £rst 5 
miles above it.:; mouth and has a gentle current; then narrows to 200 feet and 
the current increases to 4 or 5 miles an hour. Its banks are low, seldom above 
25 feet except for a short d1stance in the upper reaches where there are shale 
cliffs 60 feet .hi.gh. With the e.w~eption of short stretches of lake-clays and 
the above-mentioned shale, the banks are composed of till from which came 
the many boulders tb~t now occupy the bed of the river. Boulder pavements 
are common. Up to Fawn Jake the country has been largely burnt over, and i:; 
now covered with a dense growth of young poplar as far back from the river 
as good drainage per mi ts. 

Mink, Biwh, and Fawn lakes, also called First, Second, and Tbird lakes, 
occupy shallow depre;;sion.s in the valley and have, except as hereafter noted. 
uniformly low willow-lined shoree. The river is an almost continuous rapid 
except for the short di stance between Birch and Fawn lakes. In that stretch 
it flows sluggishly in a wider, deep channel cnrved through Jake clays, and it 

Great Slave lake had become free of ice about 'a month earlier than usual. A 
gasoline-power boat was chartered from Alex. Loutit of Resolution, and the journey was 
continued on the day of arrival. The scows were separately 'taken through the Intricate 
channels oft' the delta of Slave river and assembled near Mission island where they were 
taken In tow at midnight by the motor boat. Favourable weather continuing, Hay river 
was reached on the afternoon of June 11 and after a short stay the last stage of the 
journey was undertaken and all the scows brought safely to Wrigley at the head of the 
Mackenzie, early Sunday morning June 12. The distance from Resolution to Wrigley by 
way or Hay river is nearly llO miles. For many days a nd nii;hts travel ha d been almost 
C'Ontinuou s and the day after arrival was devoted to rest and relaxation. 

On June 13, at the upper end of Beaver lake, Mr. Blanchet commenced work on the 
survey of Mackenzie river. Providence was reached shortly after midday and here the 
Geological Survey party under Mr. Whittaker, and Mr. Seibert of the Topographical 
Survey, disembarked. Providence was the headquarters of Mr. Whittaker who, during 
the summer, examined the country betwMn Great Slave lake and Simpson. 

Tbe other geological parties under Dr. Williams an<l Mr. Hume, continued together 
as far as Two-island Indian village, 31 miles below S impson. The country between 
Simpson and Wrigley was geologically mapped. Dr. Williams working on the east side 
of the Mackenzie and Mr. Hume on the west. Although these parties acted independently, 
a common base of supplies was maintained on the scow which was moved slowly down the 
river for that purpose. By August 8 the work had been completed as far north as 
Wrigley and it was deemed advisable to visit the oil field at Norman. The journey was 
continued by scow as far as Norman, the outcrops along the banks of the Mackenzie being 
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seem5 probable that these lakes were once united. The general course of Horn 
river from the Mackenzie to Birch lake is north 30 degrees east, but its course 
changes abruptly as it swings around the southeastern end of Horn mountains 
and as far as the survey wa15 carried, continues north 50 d·egrees west. .A.t this 
point the stream was 75 feet wide. Its principal t ributary, Laferte creek, 
ftows into Mink lake a short distance v.-est of its outlet and draim the southern 
slopes of Horn mountains just as the main river above Fawn lake drains the 
nort.hern, eastern slope. 

Rising to a 'height of 2,000 feet from the monotonous plain of muskeg 
and lake, Horn M<Juntain range roughly para'llels the Mackenzie and disappears 
opposite Simpson. These hills rise gradually to a height of about 1,200 feet 
above the plain in a <listance of about 6 miles. ~\. t this height the slope is 
truncated by a level strip averaging l} miles wide, and then follows an abrupt 
rise of 400 to 500 feet t<J the top of the range, wJii12b is a plateau (Pla te I A) , 
almost treeless, covered with caribou moss, and dot ted with Bmall ponds. One 
of these ponds is worthy of being called a lake, being about l~ miles 1ong by 
~mile wide. 

Only the southeastern end of the range was explored. It avera.ges 8 miles 
in width at this end, but apparently widens out farther to the northwest. 

The trees on the bare p'lateau of the range show plainly the effect of the 
prevailing winds. T1he limbs all point to the wuthcast, and the northwest 
sides of the trees are scarred and limbless· Mink, Birch, and Fawn lakes have 
willowy and marshy shores on the northwe;;t sides, but the southeast sides are 
covered with boulders and an occasional sand or gravel beach. This is evi
dently due to the prevailing winds, the heavy wave action on the southeast 
sides forming a beach in each case. 

ALBERTA PLATEAU 

The area lying to the south and' webt of Mackenzie and Liardi ;rivers, 
excluding a narrow strip of low land along the Mackenzie from Great Slave 
lake to a point oppo-si te Rabbi tskin river, belongs to the pbysiogrnphi-c provin12e 
known as Alberta plateau . Its north and east boundaries are sharply defined 
by a prominent esca.rpment which extends from Hay river south of Great Slave 
lake, around the western end of the Jake, and, afte1· roughly parallel ing the 
Mackenzie, disappears a short distance above Simpson. This escarpment can 
be first seen from the river just below Little lake. The p1ateau at the escarp
ment in t.his area averageis 300 to 400 feet above the Mackenzie and grllduall:v 

studied at various places. The trip from Norman to the oil well of the I mperial Oil 
Company was made in a canoe fitted with an Evinrude motor, the return to Nonnan 
being mo.de on August 16. While waiting there for the Hudson 's Bay Company's steamer 
Mackenzie River the strata on Bear mountain and near Norman were examined. From 
the Tertiary beds a collection was made of plant material, a report on which by W. A. 
Bell accompanies the report of G. S. Hume. 

Tho return trip commenced August 26. A very fast run was made without any 
d e lays an d Edmonton was reached seventeen days later. At Providence Mr. Wh~ttaker 
and party, who had returned only the day before from their last trip up K a kisa river, 
boarded the steamer, thus uniting the three geological pa1·ties after a separation of two 
and a half months. At Resolution Mr. Hume a nd one canoeman disembarked to visit 
Caribou Island at the east end of Great Slave lake. where the Aurous Gold Mining Com
pany claim is located. The remainder of the parties continued up Slave river to Fort Smith 
which was reached on September 1. By the evening of the following day all the freight 
and passengers had been transported over the 16-mile portage. The trip up Slave and 
Athabaska rive rs, on the steamer M cMuM·ay, was accomplisbed without de lay and McMur
ray was reached Friday morning September 9. Passengers and freight were taJcen 18 
miles up Clearwater river and across lo the end of steel on The Alberta and Grea t Water
ways railway in time to catch the weekly train rnach ing Edmonton Sunday evening 
September 11. Mr. Hume, who on h is return from Caribou Island, w a s not able to secure 
such prompt connexions , was del a yed along wilh the Topographical Survey par ties which 
did not lea ve Fitzgerald until September 25. The same route was followed and Edmonton 
was reached on October 2, 
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but slowly rises to the eastern rauge of Rocky mountains. The drainage is 
poor and the country is covered with muskegs and lakes, thoug.h not so much 
so as· the Mackenzie lowlands. Between Great Slave lake and Simpson the 
area is drained by Kakisa, Bouvier,1 Redknife, Trout, and Liard rivers. These 
rivers are all very much alike. They are turbu'lent, broken, and swift in their 
upper reaches and pass over the escarpment to the 1-0wlan<ls by a series of fal.ls 
and rapids, where the river has cut down to the underlying r()\)k. Elsewhere 
a heavy mantle of drift has prevented the streams from cutting down to bed
rock. 

Trout river it; nearly half a mile wide at its mouth, but rapid ly contracts 
to 150 feet and flowi> ·between gravel bnrs in a ·low valley about 2,000 feet wide 
cut in the boulder clay. Upstream the river becomes swifter and narrower 
and is broken by rapids much greater than those on Horn or Hay rivers. 
Seventeen miles above the mou th the valley contracts and the river flows at 
the bottom of a deep gorge with perpendicular cliffs rising 125 feet. The 
current runs in this gorge from 6 to 8 miles per hour, but is so smooth that 
it is only when seen foaming around some obstruction that a proper concep
tion can be formed of its speed. Three miles above the lower end of the gorge 
are two heavy unnavigable rapids. Just above this point the river makes an 
S bend and in quick succession passes over three falJg, a ·cascade of 10 feet, 
a fall of 47 feet passed by a portage one-third mile long, and, half a mile 
above the ln tter, another fall of 17 feet passed· by a po1·taige of a few yards. 

Above the fall;; the river, which has pursued a generally southerly course 
since leaving the Mackenzie, turns to about 20 degrees south of west, and 
maintains this course as far as the survey wns carried. The valley widens to 
over a .t:hird of a mile, with vertical cliffs on the outer sides of the bends:. 
The current is easier, and, eighteen miles above the fa~ls, the river leaves tbe 
cut banks behind and flows through a flat plain w.bi cb averages only 6 feet 
above the river. ·One low dome of limestone :projects 20 feet above this plain 
for a distance of three-quarters of a mile. The river in this section widens to 
200 feet with long straight reaches in which the channel is studded with 
alluvial ishnds. Here were discovered the first traces of Indian habitation 
since leaving the Mackenzie, for t he natives avoid the lower river. The cur
rent averages 4 mi'les per hour. Fort.Y miles above the falls this low, level 
plain which represents the bed of an old lake gives way to higher land under
lain by boulder clay, which continues as far as the survey was carried. Through 
this conntry the lonp:, straight stretches of river are replaced by short bends 
carved in the boulder clay, and the river is an almost continuous ·boulder rapid. 
Trout lake was not reached before shal1ow water compelled abandonment of 
the survey. At this point the country is about 1;000 feet above the Mackenzie. 
Trout Jake is apparently a little wflst of its sketched position on the maps. 
In the last 30 miles surveyed t'he river drops 350 feet and its current averages 
7 miles an hour. In its entire course Trout river receives only three very 
small tributnries, each about 12 feet wide, and so retainB its vo1ume of water 
throughout. It cannot be considered in any sense a navigable stream. 

The fal1 s are produced in the same manner in each case. A hard, resistant 
bed of liml'stone forms the top of the falls and is underlain by softer, shaly 
limestones or sandstones, which wear back more rapidly than the limestones. 

Redknife river was not explored, but from an examination just above it6 
mouth it seems to be less than 'half the size of the Trout and probably is less 
than 100 miles Dong. 

1 The name Bouvier has been applied to this river l:\y G. H. Blanchet of the Topo
i;raphical St1rvey Branch, Dept. of the Interior. It refers to M. Bouvier, a pioneer of 
this country, now living at Providence. 
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l3ouvier river, which is nearly equal in volume to Redknife river, flows in 
from the south side about 25 miles below Little lake. It discharges muddy 
water instead of the brown water characteristic of tbe;;;e streams. 

There are no streams of importance on the south side of the Mackenzie 
between Bouvier river and Rakisa r iver. 

Kakisa river heads in the highlands of die Cretaceous :plateau to the 
southwest and pursues a general northeasterly direction to join the Mackenzie 
30 miles above Providence. It averages 200 feet in width. In its course it 
flows through two large lakes, Tathlina and K•akisa. It enters the Mackenzie 
by two main and several small channels. About 2 miles above its mouth the 
river is dotted with islands and very much resembles a former delta, when the 
Mackenzie stood at a 'higher level than now. This river is cutting down its 
bed very slowly, for cut banks are rare. Even in the short gorge below Lady 
Evelyn falls-9 miles above its mouth-the river bank i.s forest-covered, and, 
owing to overhanging bush, is bad for tracking. The river cascades at inter
vals over ledges of limestone along a 4-mile stretch in the middle of which i3 
Lady Evelyn ia!lls. These are passed ·by a lift-over at the lower cascade, 6 
feet high, a portage of i of a mile past the big falls and cas~ade;;, and a short. 
portage of 200 yards past the upper cascade, 4 feet hig·h. Lady Eve1yn falls is 
a beautiful vertical cataract 47 feet high. From the upper cascade the r iver 
is smooth but swift to lake Kakisa. 

Lake Kakisa is nearly 25 miles long, and its long axis lies 25 degrees 
north. It is about 8 miles wide at its eastern end and gradually narrows to 
less than 3 miles at its western end. It is quite shal1ow, seldom being over 
12 feet deep. Its shores present abrupt contrasts in topography. Tbe northern 
shore is low and uniform, seldom rising more than 6 feet above the water and, 
back of that, the country is largely muskeg. The southern shore is more 
rugged, showing large boulder beaches and wave-en t rock cliffs, and back from 
the she.re 200 feet above the lake is an abrupt escarpment, apparently the one 
seen farther down the Mackenzie. It continuf's southeast of Kakisa river as 
a broken line of grass-covered hil1s which reach Eagle mountains. South of 
this esc:arpment the country is Bat and the rock lies close to tbe surface. This 
has been deeply cut by many small streams and by Kakisa river between 
lakes Tathlina and Kakisa. The western end of lake Kakisa is very marshy. 
The north side has the typical musk eg· drainage of many small streams 2 or 3 
feet wide. ·On the southern side are four smal'l streams, apart from Kakisa 
river. This river becomes swift and broken about 2 miles above its mouth 
and remains so t-0 lake Tathlina, two portages being necessary to pass the 
worst chutes. According to 1.fr. Seibert of the Topographical :Survey the 
river is swifter than below lake l{akisa, but tracking is easier. The first portage 
is on the west bank of the river and is three-quarters of a mile long. Above 
this, for about a mile, the river passes thr-0ugh a shallow gorge flanked by 
ledges of limestone 15 to 20 feet h igh. By taking advantage of s1ack water, 
first on the west and then on the east side, a canoe may be paddled through 
t'bis stretch of the river, except for a chute at its upper end necessitating a 
short portage. For 5 miles above this point the stream widens out, the banks 
become lower, and the current is easier. Above this wider part and up to lake 
Tathlina the river narrows between high limestone banks and flows at 8 milee. 
an 'hour in a series of rapids. Tracking is good' at ordinary stages of water. 

L ake Tathlina is much larger than indicated on existing maps. Thirty 
miles of t.he north shore was traversed by Mr. Seibert and the eastern end of 
the lake was not visible. It is very sha11ow and its shores are low and swampy. 
Riakisa river flows in at its wPstern end. It is much reduced in size and 
navigable for ·canoes for about 15 miles only. South of the lake, the land rises 

45497-4 
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rapidly for several hundred feet to form what are known locally as the Cut
knife hills. A deep va'lley is cut in these hills by a large river which enters 
the lake 12 miles east of its western end. 

South of Cutknife hills the land continues to rise slowly and at the junc
tion of the sixth meridian and the Alberta-Northwest Territories boundar? 
(latitude 60 degrees, longitude 118 degrees) its elevation is about 2,500 feet 
above sea-level. The same monotonous succession of muskeg and pond char
acterizes the country here as elsewhere. From the above position lake Batcho 
can be plainly seen away to the southwest. 

Mackenzie river bas been so fully described elsewhere that the writer need 
only state that from Great Slave Jake to 10 miles above Providence the banks 
are low and unimpressive. From this point to Little lake (also called Mills 
lake) the river is narrower and swifter, and passe6 through a boulder-clay area. 
From the above lake to the Head-of-the-Line, the river is once more broad 
with gentle current and low banks. From this point to Simpson it is narrow 
and swift, and hns carved its bed deeply into the boulder c1ay. 

TIMBER 

The timber of this area is not of n very .high qua·lity, the majori ty being 
suitable only for pulpwood and the stand per square mile averages low. Spruce 
and birch of good size are found OD the lower, well-drained slopes of Horn 
mountains, but are not easily accessible. Elsewhere the foreet has been largely 
reduced by fire. Birch suitable for canoes is obtained at a few favoured locali
ties only. All the Indians at Providence obtain their biroh bark from Birch 
lake on the route from that fort to Rae. Tamarack is very commc·n along the 
lower ground, but no large living trees were observed. 

FISH AND GAME 

The area cannot be said to be a good big-game country. During the whole 
summer only three moose, one bear, one fox, and one beaver were observed by the 
party. In the rivers jackfish or pike are abundant. Bluefish are found in 
Trout river above the falls, and at t'he head of several is'lancls opposite Provi
dence. The inconnu and whitefish are found in Little lake, more rarely at 
Providence, and abundantly at Wrigley. "Whitefish of large size occur also in 
lakes Kakisa and Tathlina. The lake trout is found rarely below Little lake. 
Suckers are everywhere abundant in the river eddies. In the muddy water 
of Liard river £sh are very scarce. 

The area about Little lake and the lakes on Hiorn river and: in Horn 
mountains teem with du-cks and' geese, an<l geese are very common up Trout 
river, 2-0 miles above the falls, and also on lakes Kakisa and Tathlina. The 
snow-goose or wavy .is less common. Waterfowl are abundant along the Mac
kenzie between Great Slave lake and Kakisa river, but as this section is well
travelled they are shy. Spmce partridge are &hund·aut in the wooded slopes of 
Horn mountains. In the winter the Indians shoot and trap the common fur 
animals, but the returns are poor compared, for instance, with parts of northern 
Ontario. 

TAllLE OF DISTANCES ALONG RfVERS 

K akisa Rii•er 
Miles 

From outlet to Lady Evelyn fa !ls. . . . . . . . .·. . . 9 
" outlet of lake l<al<isa. . . . . . 14 
" point where upper Kaklsa river enters lake 

Kakisa . . . . . . . . . . . . . . . . . . . . . . . . 25 
" lake Tathlina approximately. . . . . . . . . . .. . 451 

1 Information on the upper Kak!sa river kindly supplied by Mr. F. H . . Seibert or the 
Topographical Survey Branch, Dept. of the Interior. 
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Horn River 

From outlet to outlet Mink lakes . . 
Birch lakes .. 
Fawn lal<es .. 

" Sulphur creek .. . .. . 
" Horseshoe rapid .. 
11 end of micro1neler sur\·cy .. 

Trout River 

From outlet to Table Rock rapid. . . . 
" Second falls.. . . . . . . .. 
" Big Bend ...... .. .. .. 
" foot of upper rapids. . . . . . 
" end of micrometer survey .. 

:-<ATJ\'E L.'\'HABITANTS 

36 
5G 
65 
7S 
94 

123 

11 
20 
22 
64 
97 

The Indi11ns in the a1·ea under discussion belong, with one exception, to 
the Slavi tribe. They are divided into several distinct bands. One band 
which hunts and traps up Horn river and in Horn mountains is referred to 
as the Horn River Indians. They come to Providence to trade in tbe spring 
and remain near the mouth of Horn river, supporting them.selves by £shing 
until the autumn when they return up the river to their hunting grouncfs. On 
the headwaters of Horn river a band of Dog-Rib Indians, who come in from 
Rae, encronch upon their bunting grounds. This is common knowledge and 
is corrobornted by the fact that the writer discovered in this locality a starving 
dog, which followed the party to the mouth of Horn river and was not claimed 
or recognized by any of the Horn River band', all of whom were assembled at 
this point at that time. Hence it seems probable that it belonged to the 
Indians from Rae. 

Another band of Indians, known as the Trout Lake band, live on the 
shores of Trout lake. They do not descend Trou t river to its mou th, bu t 
travel overland to Liard river to trade at either Simpson or Liard. 

A third band lives at the west end of lake Tatl1lina and trades at Provi
dence. This band seems to have had a composite ancestry which embraces 
Trout Lake Indians, Indians from Hay river and Providence. Confusion has 
nrisen because this band also is referred to as the Trout Lake Indians. In 
general these Indians have kept themselves aloof from tbe Indians and white 
men along the Mackenzie, and· are a superior type. They have the reputf!t.ion 
of being more industrious, skilful in hunting, and reliable than ot!her Indians 
of the district. 

GENERAL GEOLOGY 

In the area under discussion formations of Devonian, Cretaceous, and 
Pleistocene age are recognized. The general section is os foll-0ws: 

Table of Formation,<; 

Thickness 
- - --- - - ------- ------- ---·- --------- --- ----

Pleistocene an<l Recent .. .... . 
Cretnccons. . . . . .. .. . 

Boulder cla.y. alluvint and lacustrine deposits .. 
M ountnin sh a.I es .......... ...... . . .. .... . .. ... . 

Upper Dcvoni!\n .. .. . .. Hay River beds .. ... . 
Simpson shales . . . . ... .. . 

. . . . . . . . . . P ine Point limestones .. Mi<ldlc Devonian. 
Horn River shales . . . 
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Feet 

W-100 
J0(}-500 
700 
150 
JOO 
JOO 



52 D 

HORN RIVER SHALES 

The shales to whi~h the name Horn River is here applied are first seen on 
Horn river 11 miles above Fawn lake. They outcrop at frequent intervah 
along the river, at least as far as the survey was carried. They are ·brown
black, fissile, much jointed and fractured. One set of joint planes runs about 
east 10 degrees north, but others, less conspicuous; run about due north and 
south. These shales are either quite horizonta'l or <lip very gently toward the 
southwest. Locally, small folds with maximum dip of about 3 degrees arc 
observed. No fossils were observed, though minu te markings at fi rst thought 
to be Styliolinas were noted. Sixty feet of these shales were seen with the 
lower part covered. Owing to their position immediately below the Pine Point 
limestones, they are p'laced in the Middle Devonian. 

These shales may be identical with the upper part of the red' and reddish 
brown shales reported from the Nintsi Point well at a depth of 1,040 feet. 

PINE POINT LIMESTONES 

This formation was encountered ·at only two localities, both up Horn river 
about 30 miles above Fawn lake. Fifteen feet of flat-lying limestone were 
observed immediately above the Horn River sna'les. The upper surface has 
been smoothed and gouged hy glaeial action. These limestones are dark. grey 
and certain layers are quite fossiliferous. The fauna is similar to that seen 
at Resolution, being characterized by a large flared Atrypa, P(Jlracyclas, Mar
tinia, cf. meri.stoides, and a small Schizophoria. The nearest ex1Josure of this 
formation previously obseTvcd· is on the north shore of Great Slave 'lake just 
west of Hardisty island, 120 miles distant. 

Dn the east side of the Mackenzie no rocks were found between these beds 
and the Crdaceous. All the Upper Devonian is covered. The lowest beds of 
the Cretaceous exposed are about 15 miles away and 1,200 feet above the Pine 
Point 'limestones. 

SIMPSON SHALES 

These shales are exposed on :Mackenzie river 5 miles above Rabbi tskin 
river in the tirst rock exposure on the river below Great Slave lake. T hey arc 
a'lso exposed at intervals down to Simpson and up Liard river for 20 miles. 
The fauna is very characteristic, but extremely restricted . The characteristic 
3pecies are Buchiola retriostriata nnd EntomiS brookei. This form a ti on prob
ably underlies a part of the 1ow land bordering the Mackenzie. 

HAY RIVER IlEDS 

A nearly complete section of limestones and 5hale'i of the Upper Devonian 
corresponding to t'be Hay River 'l imestones is exposed along Trout river and 
to a lesser extent aJong Kakisa river and to the south of uake Kakisa. The 
section e:'\posed a long Trout river is as fo1lows : 

( To7i) 

Feet 
t. Rubbly-weatherlng, grey limestone, fossillferom1 with Leior-

h11nchus sp. common . . . . . . . . . . . . . . . . . . 
s. Thin-bedded. grey to buf1' limestone, rarely tossiliferous, with 

LeiorhJ11!ch11s and P>"oductella.. . . . . . . . . . . . . . . . . 4~ 
'"· Decomposed shale band, unfosslliferous.. ! 
q. Heavy-bedded, grey. rubbly limestone. Beds 2 feet thick, 

fossils common includ ing Lelo1·l11mch11s, Camarotoechla, 
Euomphalus, Belle>"ophon cf. maera . . . . . . . . . . . . . . 16 

Covered interva l ahout. . .. .. .. .. .. . . .. . . . . .. 4 0 
p. Pure. fine -g:rained, grey l i mest•)n~. Fauna as above, but 

including a lso ScMzophoria. Conspicuous j oint planes 
east 2 O degrees north. . . . . . . . . . . . . . . . . . . . . . . . 10 
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HAY R1V8R BEDS-Continued 

( Top)-Contlnued 

o. Fine-grained, buff weathering limestones. Cavities filled 
with pitch. Characteristic fossil A tliwis d . angelica . . 15 

NOTE.-Above beds a.re exposed as low ramparts for a long 
distance along the river. 

n. Grey, impure, sandy limestones averaging 20 inches thicl<, 
interbedded with grey green sandstones and sandy 
shales. Characteristic tossi I Sp1rif er whitt~eyi. . . . . . 8 8 

m. Porous, but'f, dolomitic limestone with poorly preserved corals. 4 

Top of Thi-rd falls 

z. Heavy-bedded, pure, fine,grained limestones. very irregular 
In thickness, abundant fauna including C-ryptonella cf. 
1)inonensis, Diaphorostoma and other gastropods, Fene-
stella, Gypiclulo.. . . . . . . . . . . . . . . . . . . . . . . . . . 14 

k. Soft, greenish. impure limestone with shaly partings, with an 
abundant coral fauna and crinoids.. . . . . . . . . . . . . 6 

j . Limestone coral reef.. . . . . . . . . . . . . . . . . . . . . . . 12 
i. Thin-bedded, grey limestone with poorly preserved corals.. 21~ 

Top of Secon<l farts 

h . Irreg·ularly-bedded coral reef with some large corals 4 feet 
in diameter.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

g. Grey, sandy limestone with poorly preserved corals . . . . . . 
J. Heavy-bedded coral reef. Conspicuous horizon, full of nodules 

of marcasite which weather rusty. . . . . . . . . . 3 
e. Grey, thin-bedded, shaly limestone with shale partings . . . . 30 

Bottom of Second falls 

e. Same as above. . . . 17 

Top of First ca.sea.de 

d. Thin-bedded limestone with abundant fauna. Including Sp-k-
if er disjnnctus and many c.orals. . . . . . . . . . . . . . . . 86 

Covered interval measured by anero1d.. . . . . . . . . . . . . 45 
c. Soft, blue-grey shales with thin bands of sandy limestone. 

Fossils include At?·ypa spinosa and a large Chonetes.. 30~ 
b. Compact, pure, grey, limestone weathering bufe. with an 

abundant molluscan fauna, Hypothyris cuboi.des and a 
form resembling Spirif er disj1mctus var. occidentalis . ·. 

a. Limestone as above, but with a large coral fauna including 
Accrvularia and Phillipsastrcea; Sp1r1f er d1.sjunctus and 
8ohizophoria stri<ttula.. 35 

Totnl thickness of section. . . . . . . . 4.54 

NoTE. The base of Zone a, the lowest beds seen on Trout river, 1s, according to 
aneroid, 90 feet above the teve! of Mackenzie river. 

The above section lies entirely within the }jmits of the formation called by · 
Cameron the Ray River limestones, but includes higher beds than those 
exposed on Hay river. The most restricted and conspicuous- horizon, and the 
one most useful for -correlation, is Zone l, which outcrops along the edge of 
the escarpment for a Jong distance. There is a submarine um:wnformity at 
the top of this zone. Zones o to t are characterized by an abundance ot 
Leiorhynchus and may be referred to as the Leiorhynchus zone. Zones m and n 
m:.l.Y be called- the Spi1~ife1· whitneyi zone, as they are -characterized by that 
fossil. Zone l may be called the Dryptonella zone (Plate II A, B). Below tbi& 
ho1·izon the section is characterized by the wjdely disseminated form Spir-ifwr 
disj1mcl11s nnd is called by that name. Lithologi'3a1ly, however, the Le-iorhyn
chus and the Grypton(',lla zones are the only on~ readily distinguished. 

The ser.tion .on Kakisa river is similar, but not so thick. The Cryptonella 
zone, which here forms the top of the section, to the south of lake Kakisa is 
no ta bte for the ex t.reme abundance of n ypolhyris cuboi.des, a form rare else-
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where. It also contains a new tri'lobite, and Conocardium in abundance. At 
Lady Evel~·n falls the river drops over strata of the Spirifer disjunctus zone, 
but much lower down in the section than the beds at t'he falls on Trout river. 
The ro'2ks exposed at the top of Lady Evelyn falls correspond to the lowest 
beds seen on Trout river, and 60 feet of strata in the section at Lady Evelyn 

falls are, consequently, not seen. in the Trout River section. Although part of 
the section between the falls and the escarpment is covered, the upper and 
lower limits are well exposed. 

The Liard River section at the rapids 30 miles above Simpson cannot be 
correlated so readily in detail with the Trout H.iver section. About 150 feet 
of sandstones and sandy limestones undoubtedly belong to the Spfri/er dis
junctus zone. These are underlain by about 60 feet of dark grey shales with 
an occasional bed of limestone which probably belongs to the same zone, but 
may correspond to lower beds not seen on Trout or Kakisa rivero. 

CRETACEOUS 

The Mountain shales are exposed near the top of Horn mountain along 
many of the small streams (Pla te I B) whi'2h drain the p'lateau and slopes. 
The very heavy deposit of drift including large boulders has acted as an 
effective check on ,the cutting down of their valleys. The upper >WO feet is 
entirely drift-covered, and not a '5ingle exposure of rock was found .in any of 
the traverses. From the topography it might be concluded that a. heavy bed 
of sandstone capped the formation, ·but not even a fresh boulder was found to 
substantiate such a supposition. The shales outcrop at the top of the wooded 
gentle slope which rises from the muskeg plain, 80 feet in all being exposed. 
They are thin, :fissile, and brown-black and weather yellow. 

Throughout these shales, bands, 1 to 2 inches thick, of a decomposed 
hydrous alwninum silicate, occur. The silicate is white except where stained 
by iron, and has the pla.;tic consistency of brick clay. For 6 inches above and 
below t'hese beds the shales also are much decomposed and jet black. More 
rarely and near the top of the section are bands, averaging 2 in'2hes thick, of 
ironstone, many developing incipient concretionary structures. Yellow ochre 
from the decomposition of these ironstones is found in consid'erable quantities 
along the upper reaches of the creeks. Another d€'2omposition product is sul
phur, of which small quantities were observed coating crevices in the shales. 
Combustion of this sulphur accounts probably for many small irregular patx:hes 
in the shales which are reddened and hard and seem to have been ·baked. 

Fossil collecting produced nothing but some unrecognizable plants and 
some fish remains, no invertebrate remains being discovered. The collection 
has not yet been critically -studied, but there appears to he no doubt the remains 
are Post Palreozoic and similar to undoubtedly Cretaceous remains discovered 
nenr Norman by Kindle in 1919. 

Bnt little structure was observed. The bed-s are horizontal, though 1-ocal 
folds are occasionally formed by great masses slumping down into the ravines. 

On Trout river, 67 miles above its mouth, for about 1'00 yards along the 
north bank of the stream, similar shales are exposed. They are more decom· 
posed than those exposed on Horn mountains and fossils are very rnre. The 
shales f\re impregnated by minute crystals of gypsum. Beds of iroll6tone and 
of white, hydrous, decomposed, clay material occur as in the Mountain shale.~. 
:Many septarian concretions occur at the base of the section. Twenty feet only 
nre exposed ;ind its base is about 150 feet above the highest Palreozoic bede 
observed. 

It is probable that the high land observed by Mr. Seibe1·t south of lake 
Tathlina is also underlain by Cretaceous strata. 



PLETS'l'OCENE-RECENT 

A lie,wy mantle of boulder clay covers nearly rhe whole area, and-espe
cially east of the Mackenzie--has prevented the streams from e,utting down to 
the underlying rock. It is well expooed a\o.ng the Mackenzie from above Pro
vidence to Little lake and from the Head-of-the-Line to Simpson, as well as 
along t.he subsidiary streams. The irregularities in its surface are occupied 
by sha:llow lakes and ponds. From one point in Horn mountains over sixty 
of these were observed, of which those on Horn river were among the largest. 
Glacial striffi were observed at one point only-on Trout river 18 miles above 
the Third falls. Two sets were observed running south 67 degrees west and 
south 50 degrees east. It was impossible to determine definitely their relative 
ages, but those running south 50 degrees east appeared to be the older. Lacus
trine deposits of clay, nod more rarely sand and nlluvi[l'l sediments of clay, 
sand, and gravel, complete the recent deposits. A considerable deltal island 
has formed at t.he mouth of Horn river where it enters Fawn and Mink lak&:. 
In passing through the very short distance between Fawn and Birch lake:>, 
the river, not having much opportunity to erode its banks, does not carry :my 
such burden of sediment, and hence no delta is formed. 

OTL POSSIBILITIES 

As noted above, very little structure is to be observed. The format ions 
exposed along Horn river, even if the structure 1Vere suitable, are too low down 
in the section for any large oil nocumulations to occur. T1Velve hundred feet 
of strata lie between the highe,,t Pine Point limestone and the lowest Cre
taceous, but the bottom of the Cretaceous was not observed and it is impos
sible to calculate the thickness of Devonian sediments, though they probably 
thin out considerably to the east. \Vith the known sediments above and below 
lying 11orizontal, it is improbable that there is any anticlinal strueture in the 
potential oil-bearing formatiom. 

Above the fal1s on Trout river, there is a low dome in the 'limestone, which, 
however, soon becomes horizontal again. This is the most prominent of several 
very gentle folds, whose dips are not over 2 or 3 degrees. Geological conditions 
are more favourable here for oil accumulation than elsewhere, though there is 
no evidence that the structure extends to the oil-bearing strata. As in the 
above 1::ase, however, the locality is not yet commercially acoes6ible. 

MINERAL SPRINGS 

-On Sulphur ereek, a small tributary of Horn river, are several sma11 
sulphur s·prings, one -0£ which is accompanied by a considerable flow of hydro
gen sulphide. These springs appar€ntly originate in the Horn River shales. 

The waters of all the streams heading in the Cretaceous shales in Horn 
mountains are heavi•ly imprc;gnated with iron, which, however, is deposited 
before the plain is reached. 
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The work undertaken by the writer during the field season of 1921 was an 
exploration of the country bordering Mackenzie river on the east, between 
Simpson, at the mouth of Liard river, and Wrigley. Towards the close of the 
season, a trip was made with G. S. Hume to the discovery well of the Imperial 
Oil .Company, Ltd., 5'8 miles below Norman. 

The writer was ably assisted by A. H. Bell. Valuable aid was rendered 
by officera ·of the H ud-son's Bay, N ortbern Trading, and Alberta and Arctic 
Transportation Companies. The local information obtained from Mr. Fred 
Camsell, factor at Simpson, was especially useful and made it possible to carry 
on explorations back from the river with expedition and success. Hearty 
co-operation existed with the gr,vernment officials, viz., the officers of the 
administrative parties, of the topographical and bydrographical survey-:;, and 
of the astronomic party. •Officia•Js of the Imperial Oi l Companies were most 
kind and assisted the work in every way possible. 

wocm ACCOMPLISHED 

Work was started at Simpson on June lG. The shale outcrops opposite 
the Post were examined and from there downstream the right bank was fol
lowed, and it is believed no outcrops were overlooked. From Two-island Indian 
village, 31 miles below Simpson, an inland trnverse was made over an Indian 
winter trail. This survey was run by pace and compass, the only feasible 
method where t imber is prevalent. It was accompl ished in ten days, a return 
being made to the s~ow or base of supplies by June 27. On June 30 the 
exploration of Willow Lake river was -begun. The survey of this river with 
compass and Rochon micrometer for nearly 70 miles occupied about two weeks, 
after which a study was made of t he south end of Franklin mountains. This 
was followed by another ove1·land trip through the bush to the mountains, 
starting from just sout-h of the point known on Ogi•lvie's map as the River
between-two-Mountains, where the mountains are about 6 miles distant from 
the Mackenzie. 

After carefully e,.'{amining the rocky island at the site of old Fort W rig
ley, t.wo traverses were made from near Smith creek,1 on one of which a point 

t Eleven miles above Wrig ley. 
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in the Franklin range 8 miles distant from the ::Mackenzie was reaohed. On 
July 29 camp was moved to the east bank of the Mackenzie about 1 mile above 
Wrigley and the rocky island just above the Post and Roche-qui- trempe-a
l'Eau were studied. Eight days were oc'\'.:upied by a trip over an Indian winter 
trail to Cap mountain which lies about 14 miles east of 'Wrigley. 

The remainder of the seat>on's work was done in conjunction with G. S. 
Hume in an examination of the outcrops along the Mackenzie as far north as 
Norman; and on a visit to the Imperial Oil Company's well. While waiting 
for the steamer Mackenzie River at Norman, a study of Bear mountain was 
undertaken and the Tertiary in the vicinity was also examined. 

GENERAL CHARACTER OF THE REGION 

PHYSIOGflAPHY 

The region between Siuipson and Wrigley consists of the following pbysio
graphic subdivisions: 

The Mackenzie River lowland which is adjacent to the river; the Mac
kenzie and Franklin mountains farther back from the river; and groups of 
hi'1ls-remnorits of an older plateau-south of these mountains. 

The present topography is a modification of a land surface that dates 
back to pre-Tertiary time, for und istu r·bed E01::ene beds occupy a considerable 
part of the valley above Norman . In fact the highlands suffered erosion in 
Cretaceous time, the Cretaceous sediments being mainly elastics derived from 
the Devonian rocks.1 That little earth movement has taken plnce since Gre
tnceous time is indic.ated by the gentle folding of the Cretaceous sediments, 
which contrnsts strongly with more intense folding -0f the unde1·lying Devonian 
strata. 

111 ackenzie Lowland 

The Mackenzie lowland is mainly excavated in soft s·hales and sandstones 
of Upper Devonian age, but here and there a mountain spur -0r ·anticline of 
Middle Devonian limestone has been cut through. :Side streams draining 
lakes to the eastward flow through Franklin mountai ns in narrow gorges sug
gestive of ancestral streams of greater iroportance. The extent of t he low
londs is in fact suggestive of the valley of an ancestral river, which had 
reached a stage of advanced maturity. The lowland is now occupied by strata 
of Cretficeous, Eocene, and Pleistocene age, Macken zie river flowing for the 
most part through the yollnger unconsolidated silts, sands, and gravels. 
Many lakes and ponds scattered over the flDor of the low1and in the vicinit.y 
of the river, and terraces occurring commonly at different ·height~ above the 
present river level, indicate that the river hos meandered to !I considerable 
extent since glacial time. The p1·esent incised channel has resulted probably 
from down-cutting at the ramparts, and consequent increase in g-rnde. 

Between Simpson and the mou th of North Nahanni river, the lowland is 
bordered by hi1ls which are remnants of nn older land surface. Ebbntt hills~ 
are situated about 10 miles from the river at Two-ioland village, and rise about 
1,500 feet above t he river lev<.:l. The underlying rock is soft Upper Devonian 
shale. The hilltops are plateau-like, and are covered with muskeg, black 
spruce, etc., as on the lowland. The side facing the river is steep, wi th escarp
ments at some places, and is being rapidly eroded by brooks that descend by 
steep and narrow chai:mek From the bills the ·land surface slopes more and 

1 Kindle, El. M .. and Bosworth. T . 0., Geo!. Surv., Can., Sum. Rept., 1920, pt. B , p. 53. 
2 Named arter B. Ebbutt of the writer's party. 
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more gently toward the river. It is covered by muskeg, and tundra, with here 
and there a meandering stream or small river finding its way across the glacial 
deposits, and around local san<lhills. 

At the mouth of North Nahanni river, the Mnckenzie lowland is deflected 
northward by Mackenzie mountains, and north of the mouth of Wi·llow Lake 
ri\·er is shut in on the east by Frflnklin mountai11s. 

Franklin kl ountains 

The southern part of Franklin mountain.> included in the area extending 
J\orth of Willow Lflke river to near Wrigley consists of s11arp, but open, south
erly plunging folds, the axes of which control the trend of the river. Just 
north of Willow Lake river, two ranges, about 10 mil es apart, appear to repre
sent the east and west limbs -of 11n eroded anticline, although it has not been 
established that there are no intervening folds. The easterly ranges die out 
4 or 5 miles north of the latitude of Fis.h Lake river, the westerly rl1nge where 
traversed by tbis river containing l1n open anticlinal axis, with its eastern limb 
truncated. Farther north, due to the rising axis, older formations are exposed 
and the mountains are high and more complex, and cover a broader belt. 

At Smith creek the we5tcrn range has split into two, the eastern branch 
being subdivided into several inegular ridge6, e-'<tendio.g in different directions. 
Opposite Wrigley, the Roche-qui-tremp~a-l'Eau forms tbe westernmost ridge of 
the Franklin system. Four miles to the east the mou ntains rise as a somewhat 
dissected m2.s6, whi-:h mBy be grouped into two main ranges, with another 
which there forms the easternmost part of the sys tem, dying out to the north. 
The folded nature of the mountains is quite apparent, and shows especia'lly 
.veil in the two eRstern ranges, between which there is probably a str ike fault. 
The lowland to the east is covered by almost innumerable lakes whi ch drain 
.vestwfll'd to Mackenzie river. Farther east, however, is a low divide, beyond 
which large lakes of La Martre system cou·ld be fain tly dis\:!erned. Cap moun
tain/ which in i ts southern extent is flanked by a r idge to the east, consists 
of a quartzite ridge dipping steeply to the west and rising in elevation at its 
northern end where it forms the highest mountain of the Wrigley region
its height being estimated at more than 5,000 feet above sea-level. As will be 
shown elsewhere, the e2stern side of the mountain is probabl.Y a fault scarp. 
The limestone mountain resting upon its flank to the west has been named 
mount Kindle by the writer, in honour of the £rst geologist to visit this Jocal
i ty, nnd the highest mountain on the south side of Fish Lake river has been 
named mount Bell nfter A. H. Bell of the writer's party. 

l This mountain was named by Kindle in the report cited above. 
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GENERAL GEOLOGY 

Table of Formations 

.. {
Recent .............. . .. . ...... River silts, marls, nnd peat 

Glacial.......... Tillites, outwash grnvels, sands, and clays 

Devonian 

Silurio.n ... 

!Upper ........ . 

Middle ....... . 

Simpson shale o.nd overlying limestone 

Grey limestone veined with calcite, and 
some selenite, and containing numerous 
remains oi gastropods, bivalves, and 
corals l 

Upper ............ Cavernous dolomite. 

Middle (Mount 
Kindle forma
tion) 

Halysi tes and other coro.ls 

Lower (Franklin Red and green shales, in part sandy 
Moua win forma-
tion) 

Ordovician? ................... Soft red nnd green shales 

Cambrian (l"pper? (i\fount Cnp Sandy shales and thin-bedded sandstone 

l. formation) above, and below thick-bedded, pink 
quartzite 

CA~[[l[llAN; MOUNT CAP FORllATION 

The o1dest mck seen in the area occurs on Cap mountain, about 14 miles 
northwest of Wriglej'. Here a westerly-dipping, truncated fold of heavy-bedded 
pink quartzite forms the elevated ridge called Cap mountain. At the top of 
the exposed section are 100 feet or more of grey and rusty shales or phyllites, 
overlying green and rusty, thin-bedded sandstones, which rest upon pink 
quartzite. The section of the sandstone and quartzite further north is described 
by I\:ind'.e' thuR; 

Feet 
Red quartzite and sandstone (summit or mountain) dip 10 to 15 

degrees west.. .. . . . . . . . . . . . . .. .. .. . . 500 Jllus 
Red shale and ferruginous sandstone . . . . . . 50 
Hematite. . . . . . . . . . . . . . . . . . . . . . . . . . 20 
Red sandstone with high percentage or iron.. 50 
Dark shales.. . . . . . . . . . . . . . . . . . . . . . . 150 
Greyish to drab shale . . . . . . . . . . . . . . . . 225 

This formation dips southwesterly at 10 to 15 degrees and passee under a 
mountain which carries at its summit Middle Silurian corals (See cross
section on :M:ap 1957), as described below. There is also direct evidence of the 
age of the Mouut Cap formation in the presence of free cheeks of a trilobite 
probably of genus Saratogia in the thin sandstones near the top of the section. 
This genus occurs in the Middle, but more commonly in the Upper, Cambrian. 
Even such generic characters establish the Cambrian age of the beds and point 
s tr.ongly to late Cambrian time. As will be seen, this conclusion does not 
agree with the tentative age described by Kindle. Dr. C. D. Walcott, to whom 
these specimens were referred, writes concerning them as follows: "The sur
face of the piece of qum·tzitic sand;;tone might have come from most any of 
the arennceous shales of the Upper Cambrian formations of Montana and 
Idaho. There is very dear evidence of the presence of a Cambrian form of 
trilobite closely re1ated to species that l1ave been referred to Saratogw. There 
is nlso one impression that strongly suggests Agnostus, but it is too doubtful 
to mention it." 

1 Sum. Rept., 1919, pt. C, p. 2 C. 
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The limestone and underlYing shnles in knobs and ridges to the east, dip 
:i.way from Cap mountain and nre so close to the e;;carpment as to preclude the 
possibility that the quartzite m:iy change its direction of dip and pass below 
them as the east foub of an anticline. Evidence points to the presence of a 
fault ns indicoted on the map and cross-section_ 

The base of Mount Cap formation' was not seen, nor was the top deter
mined; it is probable, howt'ver, from the oooerved outcrops and structure that 
the thickness is between 1,000 and 1,500 feet. 

SHALES OF PROBADLE ORDOVICIAN' AGE 

A cover of loose deposits obscures the bedrock to the west of Cap Mountain 
ridge (where examined by the writer) as far as the base of mount Kindle. The 
under pbyllites of Mount Cap formation probably underl ie a part of the inter
vening 4,000 feet, but soft red clay shale outcrops at t he base of mount Kindle 
as though squeezed out by the overlying mass of rock. Although li ttle is 
known of this formation, it lies between the Cambrian and Silurian formation~, 
and is thought to be of Ordovician age. 

S ILURIAN FORMA'l'IONS 

On the eastern declivity of mount Kindle, pea-green shales and red, sandy 
shales litter the talus for hundreds of fe et , and rocks are found in place 
between 420 and 480 feet below tbe outcrop of the M iddle Si'lurian coral hori
zon. No fossils were found in these shales nor were the limiti:; of the forma
tion seen, but from stratigraphical position, and because of the general simi
larity to lower elastic Silurian sediments known elsewhere, this formation is 
provisionally classed os Lower Silurian, the name Franklin Mountain forma· 
tion being applied to it from its occurre11ce in Franklin mountains. It is 
thought. to be not less than 500 feet thick. Sex:tions of the formation outcrop 
in the face of the mountain to the south of mount Kindle and also in the 
mountain to the east of the southern end of Cup Mountain ridge. 

The upper R-0 feet of mount Kindle and its western slope for a. mile or 
more consist of grey magnesian limestone, compoocd in large measure of the 
fossilized remains of Silurian cora.·I reefs. As will be seen from the fo11owing 
determinations, these cornls are cha racteristic of Middle Si1urinn time, espe
cially as represented by the life of Niagaran seas of enstern and central North 
America . The writer proposes to name this the Mount Kindle formation 
because of its splendid development on this mountain, near which Kindle first 
obtained specimens of the contained fauna. Judging fr om outcrops and struc
ture the Mount Kindle formation may be 500 feet thick. 

The following fossils have been recognized. In the creek to the south of 
mount Kindle: Cyathophylloid coral, probably new genus and ne\v species, 
Columnaria alveolata Goldfuss?, Diphyphyllum multica1lle (Hall), H alysites 
calenulm·ia micropoms (Whitfield), Bumasli.s ioxus (Hall)? . 

.At the top of mount Kindle: Stromatoporoids, Zaphrentis stokesi Edwar<ls 
and Haime, Diphyphyllum multicaule (Hall), Cladopora multipora H a11, 
Halysiles catenularia micropoms (Whitfield). 

About 100 feet higher in the section, but down the west slope of the moun
tain: Zaphrentis stokesii Edwards and Haime, and Conchid'i1lm sp. in a boulder 
probably not far out of place. 

1 The name "Cap mountain" is preferable, but is pre-empted, being used for a Cam
brlan formation In Texas. 
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The lifbunt Kindle formation appears to grade upward into rough cavern· 
ous dolomite which is much cut by cakite veins. .Somewhat similar rock was 
seen on the crest of the anticline at the top of R oche-qui-trempe-a-l'Eau, and 
elsewhere n.t crests of anticlines in the Franklin range. The upper "brecci
ated" dolomite of Kindle's llear Mountain format ion is similar in many ways 
to this cavernous formation, but as metamorphism has had a marked effec~ on 
the limestones and dolomites of the Franklin mountains, it seems unwise to 
attempt to correlate formations of widely separated areas except on the basis 
of fossils, or impret>sive stratigraphic evidence. The cavernous dolomite is, 
probably, 500 feet thick. The exposures in the mountains in the vicini ty of 
mount Kindle will probably make it possible, however, to work out a complete 
Silurian section. Until this be done, it will be uncertain whether the red clay 
shales and gypsum of the Bear Mount.ain formation are represented in the 
Mount Kindle region. 

MIDDLE DEVONIAN LIMESTONES 

The common limestones of the Franklin Mountain region are Middle 
Devonian in age according to their fossil content. From the southern tip of 
the range, near Willow Lake river, northward to Roche-qui-trempe-a-l'Eau, 
these limestones form the mountain exposures, excepting where axes of folds 
bring up older rocks, as described above. T·hese limestones also outcrop near 
Wrigley on the eas t shore and in the small island6, and in the islands above 
old Fort Wrigley and along the east shore opposite them. Similar limestones 
form the western slopes of Bear mountain as already d~ribed by Kindle. 

The limestones are generally <lark grey, and at most localities are semi
crystalline and are cut by stringers and veins of calcite, and, •less commonly, 
of selenite. Fossils are widely distributed, but are rarely abundant, and are 
generally poorly preserved and difficult to collect. Consequently, many identi
fications are uncertain. The formatiollii intervening between t.he Middle 
Si'1urian and the Middle Devonian strata have not yet been studied, and the 
inter-relationships are not known. The Mount Kindle region will probably 
yield: this much-needed information 1o future investigators. T he Middle 
Devonian limestones are overlain by the soft, clay shales of Upper Devonian 
age described below. The contact was nowhere s·een, but the general relation
ships are well shown in the vi>Ginity of Willow Lake river where the anticline 
of limestone to the north plunges beneath the shales wbich are well exposed 
along the river banks. The thickness of the Middle Devonian limestones is 
probably between 1,000 and 2,000 feet. 

It is not easy to correln te the Middle Devonian limestones of the sou thern 
Franklin Mountain region with subdivisions made elsewhere, e--<::cep t that they 
apparentlv include Kindle's Beavertail limestone of Bear rock. Stringocepha
lus burt·ini has not been found by the writer, so that correlatives of the Ram· 
part limestones are not recognized·. In a broad way, t.he fauna:; closely reoemble 
those of the Onondaga (Corniferous) seas of Ontario, Manitoba, New York 
state, and Kentucky. 

The folfowing identifications have been made from the fossils collected: 
From southern end of Franklin mountain near mouth of Willow Lake 

river: Phillipsa.strcea verneuili Edwards and Hai me, a few feet hi.gher in the 
same section Favosites nitella Winchell, Cladopora sp., A mbocoelia d. nana 
Grabau. 

From a few hundred yards to the north on the mountain top, but probab'ly 
200 feet lower in the section, Cyathophyll1im sp., Syringopora nobilis Billings, 
S. perelegans Billings, Favosites emmonsi R om]nged. The species here identi
fied has corallites ratber smaller and more regufar than the de·3criptions of 
F. emmonsi indicate. 
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From the west side of Bell mountain (6 miles east of the river at the 
mouth of the River-between-Two-Mountains): Productella spinulicosta Hall, 
Ambocoelia sp., Callonema sp. From 30 feet higher in the same section: 
Cladopora sp., Produr,tella spinulicosta Hall, Cra'/Ul!na suggesting romingeri 
Hall and Loxonema sp. 

Rock ou l~rops on the islands .and on the shore of the river near the site 
of old Fort Wrigley represent a section of about 120 feet of limestone. The 
lower 50 feet are thick-bedded and from the upper 10 feet of these beds the fol
lowing fossili; were obtained: Streptelasma prolificum Billings, Favosites 
emmonsi Rominger?, Leptaena rhomboidalis (Wilckens), Productella spinuli
costa Hall, Cyrtina sp., Spirifer sp. In thin-bedded limestone from 50 to 60 
feet up in the section the following fossils were found: Cyathophylloid com
pound corals, Syringopora sp., F'avosites nitella Winchell?, Productella spinu
licosta Hall, Spirifer davisi Nettleroth, Paracyclas elliptica Hall, Euomphalus 
decewi Billings, Callonema bellatula Hall, Proet'IJ); sp. From the top of the 
s~tion, the following were obtained: Streptelasma prolificum Billings?, Favo
sites nitella Win eh ell?, Productella spinulicosta Hall, Callonema clarki Nettle
roth, and an undetermined lamcllibranch. 

The following fossils were collected from a 90-foot westerly facing escarp
ment of a low mountain 3 miles east of Mackenzie river at Smith creek: F'avo
sites nitella Winchell, Cladopora francisci Davis?, Productella spinulicosta 
Hall, Ambocoelia d. nana Grabau, Pwra.cyclas elliptica HaH. 

The rock exposed along the east shore of Mackenzie river opposite the 
lower end of the small island above Wrigley represents 90 feet or more of a 
section, and from it wna·l collections of fossils were made. So little change 
is evident, however, in the faunal assemblages, that the list is given as one: 
Favosites emmonsi Rominger 1, Productella spinulicosta Hall, Paracyclas ellip
tica Hall (the 'last two common throughout the section). 

The small rocky islet about one mile above Wrigley contains a section of 
about 250 feet of blue-grey limestone in a low anticline pitching rather steeply 
t/J the south. Zonal callections have furnished the following lists: 

Lowest 15 feet of the section: Favosites alpenensis Winchell?, Cladopora 
dispansa Davis. From 5-foot coral zone, 65 to 70 feet up in the section F'avosites 
emmonsi Winchell 1, Cladopora labiosa Billings. From 130 feet up in the 
section: Favosites alpenensis, Winchell?, Atrypa cf. reticularis Linnaeus, Spiri
fer tullia HalH, Clinopsitha subnasuta Hall and Whitfield, cf. N aticopsis rnani
tobensis Whiteaves, Loxonema altivolvis Whiteaves? 

One hundred and sixty feet up and also at 80 feet Productella spinulicos'ta 
occurs along with A trypa aspera Scblotheim. F'avosites emmonsi't occul'6 205 
feet up and Gypidula galeata Dalman?, Rhynchonella tethys Billings?, and 
Proetus sp. occur in the, upper 15 feet of the section. 

Roche-qui-trempe-a-l'Eau along the east side of Mackenzie river about 
1~ miles below Wrigley is a crushed anticline of grey limestone with axis 
extending about 10 degrees east of north. The westerly dips average about 42 
degrees and the easterly dips 22 degrees. Faults and fractures have relieved 
the crushing stresses, and sheeted jointing in places obscures the bedding. 
The rock rises about 1,140 feet above the river and continues northward for 
about 2 miles as a low ridge, comprising the we6tern limb of the anticline and 
ending in a knob which includes the east limb of the fold. The stratigraphy 
was studied along the river, where two sections start at a fault and exteud, 
one upstream with a thickness of 300 feet, and the other downstream with a 
thickness of between 4-00 and 500 feet. At the £ault, which is nearly vertical 
and strike.; about 7 degrees eru;t of north, secondary selenite occurs in frac-
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tures and between beds of limestone, cutting secondary veiu calcite. Some of 
the selenite veins are 6 ind1cs thick. 

The core of Roche-qui-t.rempe-a-l'Eau consists of crystalline limestone 
(probably do'loroitic) cut by calcite stringers and chert. No determinable fos
sils were found in it, and the lowest beds expooed are probably not more than 
150 feet below the base of the section seen along the river. Still lower beds 
are probably exposed in the northern end of the range 2 or 3 miles away. 

The main ranges of Franklin mountains rise about 8 miles east of Ro che
qui-trernpe-il.-l'Eau, the following fossils being found in the we5tern extension 
of their foothills: Syringopora perelegans Billings, Cladopora sp., Schucher
tella sp., Productella spinu.licosta Hall, Bucania sp. 

The above fossi'l lists in<lieatc a Middle Devonian age for the limestones. 
Many of the species are common in the Onondaga limestone and its correlntives 
of eastern and central North America, and some are common in t1e Manitoba 
Middle Devonian. 

IJPPER DEVONIAN SHALES AND LIMESTONES 

The Simpson shales, named from tbe occurrence.> near Simpson, form the 
lowest of the Upper Devonian formations of t:his region. They consist of soft 
clay-shale of greerush grey or bluish grey e-0lour, containing ironstone con
cretious. Buchiola retriostriata has been found by Kindle ·and Whittaker in 
l:!alcareous beds in these shales. 

The writer found these sha•les at a number of localities, viz., in the east 
bank of the river about 5 miles below Simpson; in Ebbutt hills about 10 miles 
north of Two-island village; at many localities along the 70 miles of Willow 
Lake river surveyed; in the east bank of Mackenzie river 2 mi·les below the 
site of old Fort Wrigley, a11d 11'.so in the east bank 9 miles below the old fort 
and opposite the lowest of four islilnds.1 

The shale exposures of Ebbutt hills, as measured in a stream bed, repre
sent str.at~ about 650 feet thick, neither the top nor base being seen. No fossils 
were found at this locality, but ironstone concretions up to 3 feet in diameter 
are co=on. These are gP.nerally of the turtle-back type, due to shrinkage 
cracks which are filled with sha]y material. The shales here are soft, and 
appear to lie nearly horizontal. 

A number of exposures of soft blue or green shale were seen along W1llow 
Lake river. These are generaHy much folded and contorted, the shale having 
been metamorphosd to a phyllite. Two sets of fissility are commonly developed, 
cutting· the shale into small rhombs. At some loealit ies, thin calcareous beds 
occur in the shales. A few fossils, mostly lamellibranchs, were found in the 
shales themselves, but they genera1ly disintegrated on drying. Some fossil 
plants aod other remains were found in calcareous beds and are described 
below. The other outcrops in the river banks gave no further information than 
that already described by previous writere . 

.An ironstone concretion found loose on the shore a bon t 40 miles up the 
river, and evidently from the shales, contains the remains of two Schizopod 
crustaceans to be described elsewhere. 

Two exposures of soft grey limestone oo.~ur near water-level in the east 
bank of Mackenzie river. one about 1 mile above, and one 2~ miles below, the 
mouth of Root river. From fossil content, this limestone is determined as of 
UppP.r Devonian a.ge, and appears to belong just above the Simpson shale for
mn tion. The fossils found in these beds are as follows: 

1 Most of the river exposures have already been described by Camsell and Malcolm. 
Geol. Surv., Can .. Mem. 108 and revised edition, 1921, p. 66. 
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From Jocali ty above Root river: Productella hirsuta, Rall?, Leiorhynchus 
cf. clarkei Prosser, Spirifer disjunctus Sowerby, Paracyclas elliptica Hall~ 
At the outcrop below, Leiorhynchits cf. clarkci is, as at the former locality, the 
most abundant fossil. 

GLACIAL DEPOSITS 

Unconsolidated tillite, gravel, sand, and clay occur everywhere over the 
area. The tillite occurs most commonly at the base of the sections and con
tains a variety of rock fragments, including granite and other ignoous rock, 
along with limestone of local origin, and pinlt Cambrian qu~ntzite. The gravel, 
sand, and clays are evidently glacio-fluviatile, or outwash deposits, frequently 
showing bedding or crossbedcling. At some localities sand lies in channels 
cut into bedded clay deposits. 

Back from the river, glacial r idges -0f gravel anrl till rise 100 to 300 feet 
above the river, and near Two-island village sand dunes covered with jackpine 
are evidently outwash sand modified by wind action. The sorting is usually 
poor, however, the frozen condition of the soil in this latitude probably pre
venting typical wind sorting. The direction of the axes of parallel ridges of 
till near .Smith creek is 10 degrees wr.st. of north (astronomic) the diredion of 
glacial action being, probably, at r ight angles to this direction or from north 
80 degrees east. 

Glacial erratics, mostly of g-i·anite or quartzite, are common on the tops 
of all the highest mountains visited, showing that the ice-sheet covered the 
highest peaks, leaving on tbem its Precambrian debris derived from the old 
land to the east. 

RECENT DEPOSITS 

Silt, marl , and moss-peat o~ur at various places on islands in the river 
or near the top of the river banks. In islands above the mouth of Nor th 
Nalrnnni river, 15 feet of si'lt contains marl lenses with freshwater gastropods, 
und thin seams of peat composed of compressed moss and roots. A bed of marl 
about 1 foot tbidc extends alon.g the river opposite Wrigley, about 60 feet up 
in the bank. Such deposits were formed probably in lakes and shallow river 
e:<1pansions before the Mackenzie en trenched its present channel. Small shallow 
lakes are exceedingly numerous at the present time on the flat land bordering 
the river. 

MINERAL SPllINGS AND TUI'A DEPOSITS 

Near the fault in the Roche-qui-treurpe-a-l'Eau, and at the probable fau~t 
location in the island above the site of old Fort Wrigley, mineral spring:> 
occur. At the old fort springs issue from tbe smface of the smaller island 
about 15 feet above river level, depositing lime over a considerable nrea. This 
commonly forms lo~a·l pools by damming up the water. On the mainland oppo
site, just above the mouth of a small creek, and about 6-0 yards away from the 
shore, lime deposits cover about one-half acre of land, where no trees grow. 
Small ponds, dams, waterfalls, and brooks result from these tufaceous deposits 
which encnst moss that tbriveis in the limy water. The deposits are usually 
firm enough to wa·lk upon. 

At Roche-qui-trempe-a-l'Eau, warm mineral springs deposit considerable 
calcareous material in the fault zone where it is exposed along the river. One 
spring issues from a travertine cone about 50 feet above the river. The cone 
has been formed by the calcareous deposits, and by the talus cemented together 
by them. The rock on both sideis crumbles and falls away, leaving the deposits 
standing by themselves. The mineral contents of the springs have not ·been 
investigated. 
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SOILS 

Vegetable gal'dens are cultivated at all the posts and soils varying from 
dlly to sand are fo und. It is, however, only on the river terraces and on the 
~::lnnds that. d l'ai nllge is sdliciently well developed to yield arable soil. 

STRUCTURE 

The ncarl.Y £at-lying Palreozoic sediments of the Simpson region abut 
:igainst the foothills structure of Franklin mountains in the vicinity of Willow 
Lake river. Here the soft Simpson shales have been folded and compressed. 

Fl-anklin mountains consist of open-folded limet>fone 11nd underlying shale, 
sandstone, and quartzite, with here and there closely folded blocks, relieved 
in part by strike and Cl'OSs faulting. On the south, a wide anticline with 
broken arch appears t-0 have formed the two ridges of the Franklins. Farther 
north, the deeper, somewhat more complicated structures are laid bare, but 
even here, simple though rather closely compressed folds are the rt;le. 

META MORPHISM 

As already dec;cribed, the Simpson sh:iles of the Willow Lake region have 
been crushed and sheared to £ssile pbyl'lites, with two or more sets of highly 
inclined planes of cleavage. The thin interbeds of limestone are cut by vein:; 
and films of .calcite. The Middle Devonian lime6tones are in general semi
crystalline, are almost everywhere sramed with cAlcite, and near fault planes 
are cut by veins of calcite and selenite, several inches in width. At 1he tops 
of anticlines, as seen at several localities, the limestone is so crystallized and 
cut by calcite as to be unfossiliferous. 

The higher beds seen in the Silurian Gection am cavernous, evidently due 
to the solution of gypsum deposits. The coral horizons are semi-crystalline, 
:incl chert h,15 de,·eloped loc11lly, as n weathering prodGct. The Cambrian 
quartzites, as their name implies, are suffi~iently indura ted to be classified as 
qunrtzile$ rnth<'r t hlln sandstones. 

ECONOMIC MINERAL RESOURCES 

CLAY FOR BRICK ~f.UliFACTU!lE 

The Simpc;on shale, as well as t.he gla<.:ial outwa,;h rbys, would probably 
be useful for brick for local requirements. 

LCMESTONE FOR Ll~fE M.\NliFACT URE 

The limestone of the Middle and Upper Devonian formations is suit;1ble 
for the manufacture of qt;icklime, so much needed at the trading posts for 
chimneys and firep'\aces. 

OIL 

As the chief interest in the area lies in it~ oil possibilities, the various 
conditions bearing upon its occurrence in commercial quantities will be sum
marized. No oil seepages were seen by the writer in the Simpson-Wrigley area, 
nor were the limestones notably bituminous. The Simpson shale is very 
impervious and wou1d make an exce1lent cover rock for the retention of oil 
pools; the beds beneath it, however, are limestone which is not particularly 
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poroi;s and consequently not as favourable for oil accumulation as would be a 
sandistone formation. The stru.cture of the Franklin Mountain region, though 
in itself rather too intense for oil retention, suggests suitable structure in the 
outlying areas. The degree of metamorphism, which is largely a measure of 
the extent of compression, is generally found to have a direct bearing upon 
oil retention or dissipation. Where extreme metamorphism exist.s, oi'ls are apt 
to be fractionated and dic;persed throi.;gh fractures, rather than accumulated 
into commercial pools. The metamorphism characteristic of Franklin moun
tains appears, therefore, to be unfavourable for oil accumulation. However, 
from Simpson to the mouth of North Nahanni river and to the northward in 
the vicinity of Ebbutt hills, gentle structure or almost £at-lying beds and 
little metamorphism are the nrle, and here favourable conditions may occur 
for oil acci;mulation. In this region, howe,1 er, it is difficult to ilisco'l"er the 
low ar~hes or anticlines which are most favourable for the occurrence of oil 
po-0ls, and a number of test wells ";ou ld be necessnry before the possibilitie;; 
could b€ definitely determined. 
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INTRODUCTION 

During the summer of 1921 , the writer investigated the country west of 
M'11::kenzie ri1·cr between Simpson and W r igley, N.W.T. Two rivers, the North 
X ahanni and Root, both flowing from Mackenzie mountains, were ascended for 
nbout 60 miles in each case and a micrometer survey wns made. The strati
graphy wa!; st1.;died and dota were collected for the preparation of a geological 
map. 

In this work the write1' was ably assi;;ted by J. B. Mawdsley of McGill 
University. 

GENERAL CHARACTER OF COUNTRY 

MACKE!<"ZlE RfVER AND THE JM:>IEDl.ITf;; VICINITY 

From Great Slave lake for 250 miles the Ma..ckenzie va1'ley is rather poorly 
defined. The river £ows slip;htly north of west through a broad, flat pla in 
where low hills on either side of the river, but at long distanc€15 inland, relieve 
nn otherwise monotone-us, densely wooded landscape. In such a count.ry rock 
outcrops nre few and on the Mackenzie itself the banks are mostly drift material· 
mat.erial. The river flows with a good current in a broad e1rnnnel broken by 
many islands. 

Two hundred and fifty miles below Great Slave lake there is a change in 
the charncter of the country, par ticularly on the west side. The cour6e of the 
river is deflected abruptly from northwest to north, this "Great Bend" bei1i~ 
0auscd by the proximity of Ma~kenzie moi;ntains. The low, £at plain of mus
keg, dott.e<l with almost innumerable smaH lakes, 0ontinues up to the f oot of 
the mountains where an nbrupt escarpment extends for some miles nlong the 
river. The top -0£ the escarpment is 2,DOO to 3,000 feet above th.e plain nnd the 
eaGterly face is unsealable except at a number of gaps where rivers or strenros 
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have cut through. It is through such a gap or break in the mountains thut 
the North :Nahanni flows from the we~t and enters the Mackenziti abo•;t 10 
miles above the Great Bend. 

NORTH :-IAHANN! AND ROOT RJVI::RS 

Nor th N ahanni river (Maps 1585 and 1957), except for a short d ist;;.w·0 
at its mouth, flows through a valley with mountains rising about 2,000 feet on 
each side. It enters the :\Iackenzie by two channels, one quite small, the other 
aliuut half a mile wide at its mouth. ltti discharge varies .greatly with the 
seasons and when the mountain snow is melting even the daily fluctuation is 
considerable. During the period of flood there is mtich undercutting of banks 
with c-0nsequent slumping of material into the river. This furn i_shes an 
nbundance of driftwood which soon becomes stripped of all limb<> und is in 
places piled into heaps 10 to ·15 feet hig·ll. When the flood period passe:; t hese 
great masses of driftwood are left stranded on sand ano gn1ve1 bars or ut t11e 
heads of islands. Their abundunr.e is striking testimony to the ero3ive power 
of a large ri,·er in flood. 

The greut fluctuation in discharge greatly influences its character. During; 
the period of flood the river is often a half mile to a mile wide. The bottom 
of the channel is everywhere sand and gravel wi th uo- rock outcrops eitcept 
occasionally in the banks, tbe whole '9'al1ey floor being made l;p of pebbles 
derived from the l'.!ountry rock, and material from e. thick cover of f.~-\acial drift 
in the valley bottom. No falls were encountered in the 60 miles of ri-;er 
11scended. The current except at the mouth is everywhere swift, but, owing to 
the almo,;t Complete absence of large ooulders in the channel, there are DO 

dangerous rapids. The fall of the river for the <:YO miles a\erages about 7 feet 
a mile, with over 8 feet for the upper 40 miles, and in mRny places near the 
upper end of the trf\verse 10 and 15 feet a mi·le were not uncommon. The 
water is milky-white in colour and clou<ly due to fine material in suspension. ·· 

In low wuter tl1e river spreads out in numerous channels which flow 
through the wide grovel flood-plain. lu very few places are these streams 
concentrated into one channel. Consequent.ly the river is a network of streams 
surrounding Sllnd and gravel bars, and islands wooded with spruce, popbr, 
and wiHows are common in the flood-plain. 

The North Nahanni has remarkably few permanent tributary stream;. 
Its bnsi n is simply the 1iarrow valley into which in the spring numerous gorges 
from the sides carry the greil t rush of water from the melting snow on the 
mountain slopes. Later in the summer the gorges are almost invariably dry, 
or contain insignificant streams. About 20 miles above the mouth, the r iver 
divides into two nearly equal branches, one from the southeast, and the other 
from the northwest. The east branch was mapped and sectioru; along it were 
studied. A small stream of clear water empties into t-he Nahanni from the 
east a short distance below the forks. This is the only tributary of any import
ance in the part of the Nahanni that was traversed. It derives its water in 
part from a lake 10 to 15 miles long, situated on the flat plain between the 
Mackenzie and the m-0untains ·to the west. The Nahanni valley throngh the 
mountains is scarcely more than a quarter of a mile wide and the moi;ntiiins 
on either side rise precipitously to over 2,000 feet above the channel. Through 
this gap, less than a mile in length, the flow is \·cry sluggish, but beyond, the 
current is rapid. The strul'.!ture of the mount,1ins is evidently the control\in~ 
factor. 

Root river, like the North Nahanni, ilo..-vs into the Mackem.ie from the 
mountains to the west, but is somewhat different in character. It i~ :;maller 
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1h:in the North J\ahanni, being not more than a quarter of a mile wide at·the 
mouth and continuing in ·one main channel for the greater part of the 60 miles 
which were traversed. Evidence of fluctuation of fiow on the Root were even 
more marked than on the N abanni, although the amount of stranded driftwood 
was much less. Driftwood at considerable heights above the stream is evidence 
1h:it this river, where both banks bad been cut, is subject to ice-jams, and that 
1 he w;1 tcr under such con di t.ions may rise 20 to 30 feet above the dams. .As 
on the Nahanni, there are no rock falls, but boulder rapids occur in various 
pl:icr~ between stretche5 of swiftly flowing water. The fall of the river in 60 
miles nl"erng-ed slightly over 5 feet a mile. 

GENERAL GEOLOGY 

Description of Formations 

===================================--==r======= 
,1 Thickness 

- - -------

l"ppt-r Devonian .... 

)fi<l<lle- Devonian. 

Shale, wne 3..... . . . . .. . .. . .. . . . .. ....... 
A thyrn angelica zone .. . 
Sha.I~. zone 2 ..... ........... . 
Leiodiynclws zone......... . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Shale zone 1--equival.ent of Simpson shale= Fort rreek 

shal.e cf Normnn aren. ...... . 

Bituminous limestone .......... . 

Non-biturninous dolomite=Lone Mouut.nin dolomiLc. 

SILURIAN 

Feet 

100 
200 

l. 000--1. 200 
800--1, I 00 

1,000+ 

2,500 

It is not certain that ro~ks of Si1urian age '1re present in the North 
N ahanni and Root River are::is. The rocks of thi~ age seen elsewhere in th(' 
Mackenzie district ·11nd on Great Slave lake do not appear in these sections. 
Hlowever, Kindle1 has reported fosi;;ils of possible Silurian age from the base of 
mount Camsell in the Lone Mount.ain dolomite. The rocks are very hard, 
rnassiv£>, grf'y dolomites and fossils are e."<tremely rare. No concrete connr
rnntion that Silurian W?.6 present could be obtained and the exnmination of 
many sect.ions elsewhere in the area did not reveal any evidence of a discord
ance &neh as would be expected to oc~ur between the Silurian rmd Middle 
ll£>vonian. 

MlDDLE DEVONIAN 

It was found impoSGible to subdivide the Middle Devonian in the Niihmrni
Root sections. The rocks are a lithological unit and fossils when found are 
poorly preserved. There :ire no shale members i;;uch as occur farther down 
Mlackenzie river, and divisions could not be made, nor was any sharp dividing
line seen between fossiliferou& :?.fiddle Devonian and the unfossiliferous part 
below thnt bas been 'Coiled the Lone Mountain dolomite. A limited number of 
specimens of Martinia sp., similar to t110se occurring in the Pine Point lime
stone of Great Slave lake, were found. No doubt th is horizon is about the 
snme wherever Martinia oC\Jurs in the Nabanni-Root secti-0ns, but this fossil 
was not very closely confined in its vertical distribution. N enr the top of 
mount Camsell there is a small series of shalf's between heav,v-bedded limr
stones and in these shales Schuchertclla chemungensis occurs at the top of im 
exposed thickness of 1,550 feet of limestonet:. The same fossil also orturs on 

1 Kindle, E. M., Geol. Surv .. Can., Sum. Rep!., l 920, pt. B. p. 1,1. 
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Wrigley rock (Roche-qui-trempe,a-l'Eau) at Wrigley, and on the Til'St mountai:i 
to the wc;;t of Wrigley. On mount Camsell there is a coral horizon about 20 
feet higher stratigraphically than this shale zone. This coral zone contains 
Cyathophyllum cf. quadrigemum, Favosites, Cladopora, Alveolites, and Stroma
toporoids. The same coral zone appears on the top of Lone mountain, an 
isolated mountain southeast of the junction of the North Nahanni-Mackenzie, 
and 1,!)0-0 feet above it. The thickness of strata represented here above the 
bottom of the talus is slightly over 2,000 feet. On other mountains to the 
south of this aoout 500 feet more strata lie on top of the coral zone S-O that the 
e:<::pOcSed thickness for the Middle Devonian and Lone Mountain dolomite is in 
the neigl1bourhood of 2,500 feet. The base was not seen. 

To the south of Lone mountain there is- one of the highest peaks of the 
Nabanni range which it is proposed to call Nahanni peak. It rises about 3,60-0 
feet above the )fackenzie and the summit is composed of Middle Devoniau 
rocks. The edge shows n well-pronounced thrust fault 1(Plnte III A), and its 
elevation .,-ibove the other peaks i6 believed to be due to this 1::ause. Nahanni 
peuk can be recognized for long distances and is one of the most striking 
mountain feature;; th8t greets the view of the traveller down the 1-.Iaekenzie. 

Although there is no definite dividing line of lithological distinction 
between the Lone 1Iount.ain dolomite and the Middle Devonian rocks, there is 
an easily recognizable general difference between the top nnd bottom. Tlw 
lower part consists of light grey dolomite, whereas the upper part is much 
darker, bituminous limestone. The first member of the Upper Devonian above 
the top of the Middle De\·onian is a dark shale, equivalent. to il:he Simpson 
shale or the Fort Creek s\1ales of Normnn. These .shales are in p>ln ces highly 
bituminous and in them the Imperial Oil Oompany sank the first oil wel l. The 
dark colour and bituminous odour of the Middle Devonian are no doubt due 
to bituminous materials that hiwe migrated from the shales above. The rock 
d the M:i.ddle Devonian is much the same throughout the whole )l'alrnnni-Root 
sections; and to the \\'e<t of Wrigley, it is a veTy hard, compact dofomitic 
limestone that could srarcel.v be considered a very favour.able oil reservoir in 
this region, because of the metamorphism to which it has been subjected. The 
porous dolomite of the Presqu'ile formation of Great Slave lake is lacking in 
the Kahanni.-Iloot River area, 11lthough it is probably represented by much le9s 
poroue dolomites or dolomitic limestones. No Stringocephalus burtini-the 
characteristic fossils of this horizon-were found, but since this fo5Sil occms 
on Great Slave Jake ::1nd in the section north of Norman near Fort Good Hope 
ia the Ramparts limestonP, there are probably strntigraphic equivalents in the 
intermediate areas. In fact, the presence of the coral Cyathophyllum cf. 
quadrigemum may have some significance as it occurs elsewhere in the Stringo
cephalus zone.1 

l'PPER DEVONJAN 

Shale Zone No. 1. These shales, from their position in the stratigraphic 
column and their fossil content, a1n-ee in age with the Simpson shale at Simp
son and with the :Fort Creek shales of Norman. They lie immediately above 
the hard :Middle Devonian limestone, the contact between the two being very 
sharply defined (Plate III B). In the Nahanni-Root River area they are dark 
fissile shales that weather very readi ly, and consequently thry ·are little exposed 
ns extensive outcrops. Nilhilnni ·river flows over thrse shales for roost of its 
C'Ourse, except where it cuts through the mountains, and it is owing to the 
soft flosive character of the shales that the river is free from rapids and falls. 

1 Repo•t of the second N orwegian Arctic Expedition in the Fram, 1898-1902. v ol. iv, 
p. 9. 
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'Ihe shale.;; are mostly clay shales, dark to bluck in colour and quite 
bituminoua. Along with them are thin layers of limestone up to 3 inches thick 
and layers o{ calcareous and arenaceous shale. Ironstone concretions are 
abundant in some localities. The sha'1es are mostly unfossiliferous and con
sequently it is impossible to identify the same horizons in them from place to 
place. Fossils do occur, however, and quite abundantly in one zone close tu 
the top, where two species of very small Chonetes are the most common along 
with Atrypa reticularis. 

Owing to the fact that correlation of strata within the formation is hazard
ous, the thicknes.s is not absolutely known. It is thought, however, to be not 
less than 1,000 feet and may be as much as 2,000 feet. Where the best expo
sures ·oocur and opportunity was afforded for measuring the thickness, folding 
within the shale itself was evident. It would seem that in the process of 
mountain-building, with the consequent upheaval of the hard, Middle Devonian 
rocks into anticlinal ridges, the soft shale took 'Up much of the streEC. The dips 
change very quickly in short distances and in a few places the ·sbAle itself has 
been metamorphosed almost to a phy1lite. 

Leiorhynchus Zone. Lei-orhynchids being very widespread and abundant 
in strata overlying the .Simpson 6hale equivalents, it is IJroposed to use the 
name Leiorhynchus zone instead of adopting a new formation name. Sedi
mentation was continuous upwards from the Simpson shale and, therefore, 
there is no sharply defined line between the Simpson shale and the Leiorbyn
l'hus zone. An arbiil'ary dividing line is drawn in a series of ftlternating thin 
beds of '1ime~tcnes and shales in which the shale become.; in~reasingly pre
pondenmt downwards and the limestone beds become thicker and more abundant 
upwards until the whole becomes a limestone phase Qf sedimentation. This 
limestone, wherever seen, is mixed with a small amount of shale so that the 
fossils break from the rock ver,v readily and on talus slopes Leiorhynchids 
especia11y were easy to ·collect m1cl free from the enclosing rock. These Leior
hynchids show a striking variuticn and have. a long vertical range, but by their 
abundan-::e together with the occurrence of other fo513iL; this zone c!ln be defi
nitely identified. A list of fossils pl'ovisionall~· identified appear~ below: 

Lcioi·hynchus sp. 
Camarotoechia oontracta. .\bundant at certain horizons 
Schlzo1Jhoria iowensis 
Sp-ili/er disjunctus. Common at certain horiznns and dislribuled through the 

whole zone 
Alhyds angelica. Rare 
Rhy>ichonella rlu.vlicata. Rare 
A rew lamellibranchs, one snecies or \\·hich is CJUite abundant in shaly facies of 

this zone. 

In this zone was found a coral reef i11 ll'hich a number of fine crinoid 
heads were discovered. The fauna of this coral reef differs somewhat from 
the re5t of the fauua seen el6ewhere and is, therefore, given separately. 

C'rinolds-25 crinoid heads in a fine stc.1te of pn-::.:~n·ation were obtained. 
() ladopo1·a 
C11al hophyllnm sp. 
Diphp-phyllurn. arnndinacewrn. Ahundant 
PJdlli11sastrrea verneuili.. Common 
PhilliJJsast,-rea sp. 
A nlopora sn. 
Eaton·ia sp. 
Atr:upa l"dicularis. Parlicular\1; :.ib11'1clant 
Atrypa spill-osa. Particular\.'· alntncl:\Jlt 
Hypoth11ris c11boides 
Lciorl1y"ch1e$ sp. 
Spfrije>· SP. 

The fauna here described occurs above the shale which is known to be the 
equivalent of the Simpson shule. The Simpson shale fauna has been shown by 
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Mr. Kindle1 to be the equivalent · of the Portage fauna of New York, so that 
this horizon in which the erinoids occur is younger than the Portflge formation. 
The outcrop of the coral-crinoid reef is about 58 miles up Root river and 2 
miles south of the river. Dr. Springer -has kindly consented to describe the 
crinoids found here. The thickness of the Leiorhynchus zone is between 800 
and 1,100 feet. 

Shale Zone No. 12. AboYe the Lei or hynchus zone there is another shale 
facies. Again the line of divjt3ion is not sharply marked. It is a sha:Jy phase 
of co11tinDDus sedimentation. The lower part is less than 500 feet thick and 
consists of grey, thin shales nlternatin!Y with thin layers of limestone. rrbis 
is followed by a heavy band of massive unfossiEferous limestone only a few 
feet thick, above which reddish shales 'Occur. These shales bave fossils of 
which the principal one is Leiorhynch'lls. These red shales change rupwards to 
sbaly red limest<mes interstratified with limy shale.s and in these fossils are 
quite abundant. The most abundant fossil is Leiorhynchils sp., but 1he speci
mens from this zone were nearly all very much larger than those found else
where. Rarely a Spirifer disjunctus was seen. The fossil here referred tc 
Spirifer disjunctus may be S. whitneyi} because in this zone Spirifer with the 
£ne lines on the striations do occur and are similar to those de6cribed as 
S. whitneyi elsewhere. Where tbe sheJl is somewhat exfoliated these lines 
cannot be seen and consequently distincti-0n between S. wh1:tneyi and S. d'is
iunctus becomes difficult as there is considerable variation Ehown in sp~imens 
of botl.. specioo. There is !mother Spirifer-apparentlv .a new species-from 
this zone which is as far as known con£ned to these upper red shaly lime· 
stones. It has a peculiar shape, being very sinuate on the ~rnterior margin, 
this giving it a great length in an anterior-posterior direction c0mpared witl1 
its narrow width. 

A complete list of fossils from this zone is as follows: 
Le-iorhynchus sp. 
Spirifer disjunctus 
Spirifer whit'My£ · 
Spirifer sp. 

Spirifer disjunctus occurs ]n the Hay River limestones and eha1es of Hay 
River-Great Slave area, and in the Bosworth sandstone of Norman. Until 
all the faunas are studied in more <lrtnil it will not be possible to say how 
much of the Nahanni Root section is the stratigr.aphi\3 e(]uivalent of these. 

The thickness of the zone measured from the Root River .area ]s not 1es.3 
than 1,000 to 1,200 feet. 

Athyris Angelica Zone. This is a relatively thin zone of yel1owish lime
stone with which some grey sha1y materia} is interstrati£ec1. The t]1ickness is 
not more than 200 feet and is probably a little 1e9S. Goo<l e.."\posures were 
found both in the North N ahanni area and in the &ot Ri~er eections. 

The fauna is as fol1ows: 
Leiorhynch11,s sp. 
Athyris angelica . Abundant 
Spirifer wldtneyi 
Spirif er disj1lnctns ~ 
Eatonia sp. 
Productel.ln. lach1·ym.osa var. Hm<t 
A mbocoelia sp. Very small fossils---common 
Bypothyris cuboides. Two small specimens only 

The p1·esence of A thyris angelica in abundance is su:fficirn t io distinguish 
this limestone from the Leiorhynchus zone lower down. The Leiorbynchids 
that occur jn the zone are small and flat and are decidedly different from tho:::0 

I Kindle, E .M., Geo!. Sun·., Can., Mus. Bull. No 29. 



in the Leiorhynchus zone. From a preliminary study it seems safe to say that 
the Spidfers most closely resembling S. whitneyi occur higher stratigraphic
ally than S. disjunctus, although both occur together in intermediate zones. 

Shale Zone No. 3. This is a thin shale series, the top of which does not 
occur in the area. It is a dark, fissile shale, much like shale from the ~ower 
part of ,;hale zone No. 2. It was found on top of the Athyris angelica zone in 
the North Nahanni section, in the axis of the syncline, where it has been pre
scn·ed. Its thickness did not exceed 100 feet and it is unfossiliferous. 

STRUCTUne 

For the major structure it is only necessary to consider the larger strati
graphic subdivisions, the Middle and Upper Devonian and the Lone Mountain1 

dolomite which has been referred to the Silurian. No definitely determined 
Lower Devonian was seen in the North Nahanni or Root River sEctions; and 
from other parts of the Mac:kenzie 'l'alley, it is known that the Lower Devonian 
is absent, the Middle Devonian resting directly on the Silurian. 

The N01·th Nahanni river near its mouth cuts acroSB Middle Devonian 
mountains, having flowed through a valley which for about 50 miles from the 
lfockenzie shows the influence of the rock structure on the course of the river. 
In this pa rt there is a broad syncline with Middle Devonian exposed on the 
flani>:s as high mountains 2,000 to 3,0-00 feet above the river and with Upper 
De-ronian forming the central part of the syncline. The river throughout this 
part has closely followed the south and east contact of the hard Middle Devonian 
limestones with the soft, lower shaleis of the Upper Devonian, and has been 
able to erode a deep, wide valley in the limestones and shales of the Upper 
Devonian. These now form cliffs or abrupt scarps from 1,000 to 2,000 feet 
above the river on the north side. About 50 miles from the mouth there is a 
change in the direction of the river where it has cut through hard Middle 
Devonian rocks which form the mountains on the western flank of the sync'line. 
To the north of this point, the whole section from the Middle Devonian to the 
highest beds of the Upper Devonian is exposed across the axis of the syncline, 
although, as elsewhere, the shsle members are commonly hidden by the heavy 
g-rowth of forest and the limestones form cliffs at some distance back from 
the river. 

Following up the river through the Middle Devonian mountains, the moun
tains themselves are seen to be an anticline with very steep dips on the east 
slope irnd with less steeply inclined rnc:ks on the west. Due to the westward 
dip on the Wffit side of this untidine, the bard Middle Devonian rocks are 
covered within a short distance by stratigraphically higher rocks whic:h farther 
from the anticlinal ridge have only a slight westward dip. The river has cut 
so deeply into the.;e sediments that on both sides higb cliffs of Fpper Devonian 
rise 1,2-00 feet or more above the bottom of the river valley. Viewed from a 
high elevation, this country underlain by Upper Devonian rocks appears to be 
a g·ently rolling plateau with a ,;lig-ht southwestward tilt and deepl:v dissected 
by North Nahanni river in its course from the southwest. This part of th~ 
river was not traversed, but this elevated plateau stretches for 11t least 20 to 30 
miles to the west :n1d terminates against high cliffs-cel'tainl~· not of Uppe1· 
Devonian rocks-that represent the edge of the next westward ranfre. Nothing 
is kn(}wn of the country to the south or west, between this plnteau ond the 
South Nahanni ri1·er, a long distance farther west. 

The part of the North Nahanni traversed cuts across two range5. both of 
hard, resistant Middle Devonian limestones, one r::in~e beinfr !lbout 2 miles 
from the mouth or junction with the Mackenzie and the other 50 miles up tl1e 

l Kindle. E. M .. Geo!. Sun'., Can .. S11m. Rept., 1920, pt. B, p. 44. 



river. Both of thc:;;e range; rise between 2,000 to 3,000 feet above the Tiver 
and between them lies the great synclina·l st.ructure containing Upper Devonian 
sediments, into which the river draining from the next southwestward nillcy 
bas cut a deep trench along the strike of the rocks. The river in this part is, 
therefore, clearly following the structure, having found the line of least res ist
ance along the con tact between the bard Middle Devonian limestones and the 
soft shales of the lowest membe~ of the Upper De1•onian. 

Root river also follows a structural valley, but one of a slightly different 
type from that of the North N llhanni. Mount Camsell range near the 
month of the )forth Nabanni eontinues with a ,;;light break to the north and 
is seen as a high escarpment facing east on the west side of Root River valley. 
Throughout the greater part of this distance it is a fau lt face. The throw of 
the fault is t>ome thousands of feet, for the upthrow side to the west brings 
up the high ridge of mase.ive and resistant. Middle Devonian 'limestones, under
lain by the Lone Mountain dolomite into mountains 2,000 to 3,000 feet above 
the river and the downthrow side presen·es some of the highest known l7pper 
Devonian rock;; in contact with the Lone Mountain dolomite. The nct1rnl con
tact is Mvered with talus from the h igh Mid<lle Devonian mountains, but the 
dips and strike.; leave no doubt about the character of the structu re a t this 
point. 

About 6 miles above the mouth of Root river, an anticline in Upper 
Devonian rocks with a northerly s trike is ~ut by the river, and the rocks on 
the west limb of this anticline dip toward the fault scarp on the west side of 
the valley. Root River valley is, therefore, on the wes t limb of au anticline, 
the river channel bein!.\' in Upper Devonian strata. About 2·5 miles from the 
mouth the direction of the river changes after having cut through the Miiddle 
Dl'\"Oniirn mou11L1ins to t11e west. The gap in the mountains is very sharply 
defined, being; less than three-quarters of a mi'le wide, with the mount ains 
rising precipitously on each side to over 2,000 feet above the bottom of the 
river valley. Upstream from this gap the valley widens to a great flood-plain 
~cvcrnl miles in extent, and several stream~ join from different valleys. This 
ii> in realiiy n continuation of the synclinal structure through w11ich the North 
Nahanni flows for 5{) mile; above its mouth, but the anticline which made the 
prominent mountain ranp;e to tl1e southwest of the Nahanni has here entirely 
died out and the st.rueture is a part of the southwestward-dipping plateau 
whieh occur3 farther up the North Nahanni. The rocks here are -gently west
erly dipping TTpper Devonian sediments, similar to those west of t.he Kahanni 
basin. 

Evidence of Faulting 

There ic; considerable evidence of faulting on a large scale presumably 
during the orogenic movements that have resulted in the present mountainous 
topography . 

.As already mentioned the country east of Mackenzie mountains is a low 
plain, lying for the most part little above the level of the river and dotted 
with a'lmost innumerable lakes and sloughs. The erl!:!e of the mountains r ises 
abruptly from the fiat plain with an escarpment in many place<; showing diffs 
1,500 feet high. 

ThPre are no outcrops on this flat plain in front of the mountains except 
nlong hanks of the MackPnzie. A good exposure on the south side of the river 
R bont 5 miles upstream from the N ort.h ~ ahanni river consist; of rocks of the 
Leiorhynchus zone. There is an anticlinal structure shown here with n dip 
down rive r well indicated. It seems, therefore, safe to say that the plain bnck 
of the }\fnckenzie is underlain by rpper Di>vonian rock;<, probab1,v JT!M t1 .v of 
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the Simpson shale horizon, that have been brought in contact with the Lone 
:Mountain dolomite b,y faulting along the base of the mountains. This would 
make 9 throw on the fault of approximately 3,000 feet for this particular sec
tion. The escarpment that now forms the eastward face of the mountains is 
thus the result of erosion along a former fault face. This escarpment shows 
many c\"idences of extreme brecciation. The limestone has been frac tured and 
~tringers of calcite cutting it in all directions are very plentiful. Broociation 
of the limestone itself on a large scale was also noted and is further evidence 
of the intensity of the forces active in the mountain building. 

The eastward-facing escarpment of the main range south of the North 
Nahanni is continued past Lone mountain which shows similar evidences of 
faulting. Blocks of fault brecx:ia were seen in the talus slope of L one moun
tuin. It is evident, therefore, that this fault 1ine scarp is not far removed 
from the former fault scarp. J3etwcen Lone mountain and Mount Camse11 
range there is a break through which Nor th N ahanni river flows. The east 
face of Mount Camsell range is also faulted, but t his fault tl'ends in a direction 
slightly different to that of North Nahanni mountflins to the south of that 
ri1•er. The faulted bee of mount Camsel\ is continued into the m<rnntain 
range on the west side of Root river, where the character of the faulting is 
clearly shown. For miles the o;carpment, formed as a result of this faulting, 
is very prominent (Plate IV A) and is composed of Middle Devonian rocks 
~ith the Lone Mountain dolomite at the base. About 20 miles up Root river 
it becomes less steep and is seen to be a fold with the beds dipping up to 70 
drgrees on the eastward face. Io th is folding the eviden0es of movement are 
clcnr :md the faulting is apparently a result of further movements tbat have 
accompanied extreme folding. At the base of the Root River escarpment, 
rocks high up in the Upper Devonian sequence occur close to the base of the 
rnoun tains. The throw here is, therefore, between 5,000 and 6,000 feet. 

The rnnge to the west of the North Nahanni, from 20 to 50 miles from 
the mouth of that river, is of the same type as the Root River mountains. It 
show<0 very steep folding (Plate IV B) facing the river, with fau 1ting in places. 
These mountains are unsymmetrical folds with steep dips on the Mackenzie 
River side and more gentle dips to the west. In places the beds on the east
ward side have become so steeply tilted that faulting is more prominent than 
folding, but it is quite e1·ident that both have played a lnrge part in the moun
tain building. 

EOONO~nc GEOLOGY 

POS>':IBILITJES OF THE OCCURRENCE OF OIL 

The significance of the work accomplished in the Nahanni-Root River areas 
lies in the section that has bcP.n obtained. In a great many places in the Mac
kenzie valley only isolated outcrops occur, and it is extremely difficult to inter
pret t.he structure. The Rpplication of the Nahanni-Root River section to 
other parts of the Mackenzie River area should prove of great value in solving 
the structural p roblems involved in prospecting for petroleum. 

In the mountains of the Nahanni-Root River areas tbe condition6 are not 
favourable for oil accumulation. There is no horizon in the Middle Devonian 
whidl would be a suitable reservoir under the conditions of metamorph ism to 
which the rock has been subjected, and any oi:J formerly in the Upper Devon ian 
beds has probably not been retained in them. 

In the flat plain to the east of the front rnnge of mountains, suitab'1e con
ditions may e.'Cist. An anticline on Mackenzie river some 5 miles distont from 
thE' mountains shows that then' is folding on a moderate scale in this flat 
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p1ain; but the rock3, if they are the same as in the mountain farther west, l:iC'k 
sandstone and very porous dolomite horizons such ns would facilitate {1~l 
accumulation. It would be an unsafe and unjustifiable conclusion, though, 
that no suitable horizons exist, because, in the mountains, intensi~e metamor
phism has greatly altered the rocks from the condition they would be e.~pecte\l 
to have farther east. The area from Simpson west to Mackenzie mountains 
offers favourable structures for oil prospects but concerning this too li tt]e. 1s. 
known of the geology to permit safe conclusions to be drawn in regard fo 
poS61ble oi·1 reservoirs. It is a country overlain by muskeg in which rock out
crops m·e extremely rare and which is not easily accessible away from MRc
kenzie river on ac'Coun t of the lack of navigable streams. 

TERTIARY PLANT REMAINS COLLECTED BY G. S. HUME IN THE 
MAOKENZIE RIVER BASIN 

By W. A. Bell 

Korth side Mackenzie river, about 2 miles up Mackenzie nver from 
Norman: 

Sequoia langsdorft (Brongnlart) Heer 
Corylus ma(}1tarrii (Forbes) Heer 
Pterospennites dcntatus Heer 
Pterosperm.ites spectabiZis Heer 
Populus arctica Heer 
Populus hooker-if Heer 
Quercus cf. olafseni Heer 

,,,. est bank Madrnnzie: 
Acer cf. arcticum Heer 

AH the above species were described by Heer1 in 1868 and 18.SO, from tl1e 
collection made by Sil- John Richardson from the lower part of Great Bear 
river, in 1851, in connexion with his search for Sir John Franklin. They 
were regarded by Heer, along with other Arctic Tertiary floras, as Miocene in 
age. Sir Wjlliam DBwson,2 however, 1n 1888-89', in a report on plunt remains 
gathe1·c:d by :McCxmnell from the c;£Jme locality in the Ma"Ckenzie bnsin, pointed 
out the strong resemblance of the flora to that of the Upper Loramie or Fo1·t 
Union, as well .as to the Tertiary floras of Greenland, Alaska, Spitzbergen, ek. 
He accordingly assigned the Mackenzie beds a Lower Eocene age. 

Know1ton3 in 1904 likewise placed the u Arctic Miocene,, flora of Hee1· i:i 
the Eot:ene (Uppel' Eocene), and the Mackenzie River beds are referred to the 
Fort Union group; Penhallow·1 in 1908 came to a similar conclusion in agree
ment with Dawson's Lower Eocene correlation. On account, therefore, of the. 
dose i:;imilal'lty of the 1\f.ackenzic Tertiary flora to the other Arctlc Tertiary 
:floras it seem~ 13afe in the present state of our knowledge to regard the Mac
kenzie beds as pre-}fioeene and to assign to them an Eocene age. 

The flora shows a mixture of conifers with such hardwoods as oak, maple, 
birch, wa1nut, hazeinut, etc., and ·hence testifies to a temperate climate m 
Arctic regions during that part -0£ the Eocene in which it flourished. 

GOLD PROSPECTS ON CARIBOU ISLAND, GREAT SLAVE LAKE 

Cnribon 1sland is situated close ito the north sl10re 0£ Great S1ave lake. n 
few miles east of the southern end of the North arm. For some t1mo gold 
prospects on it have nttracted considerable attention and as the Aurous G-01<.l 

1 Heer, Oswa.Ja, Flora Fossilis Arctica, voL I, 1868, pp. 135-139 ~ 1 Id., vol. VI, 18S('I, 
np. 3-17 . 

2 Dawson. Sir William, Geol. Surv., Can., N .S., ''ol. JV, 1888-89, p . 98 D. 
8 Knowlton, F. H., "Fossil Plants from Knkalc Bay," Harriman Exp., JV, 1904. 
4 Penhallow, D. P .. "Report on Tertiary Plants of B.C.,'' 1008, pp. 150-152. 
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}fining Company was taking an adi~·e interest in the development, the writer 
was instructed· to report on the geology and economic value of the island. 

Caribou island is in reality wrongly named. The Indians apply the name 
to a rnu1Ch smaller island and the one on which the gold claims are staked is 
known· to them as 'White island or ile :Blanche. However, since the name 
Caribou has become so widely known to those interested in the gold claims it 
soems inadvisnble to l'\dopt the Indian name. 

Caribou island is one of the larger among numerous islands in this part 
of the lake. It is said to be 10 miles in length in a general ea.st and west 
direction. It is quite narrow, however, and as is usual in a country of Pre
cambri:rn roeks the shoreline is much indented, with deep bays which in some 
r:ases extend almoat across the island. One of the;e bays with deep water to 
the shore offers a very sheltered harbour and is situated close to the ..lurous 
Gold Mining Company's claims. This fine harbour has been aptly named 
"Safety co"Ve" and any one who has tnweiled on Great Slave lake, especially 
bte in the summer, will appreciate its value, On the shore of Safety co1'e 
the Aurous Gold Mining Company has built a well-e.quipped and neatly con
,;tmcted cabin which was used during t11e wint.er of Hl2-0-21. 

Most of the islands .near Caribou island are almost barren of larger vege
tation and forbidding in appearance. Caribou island, howevet", presumably on 
account of its larger size, ·has a rolling topography of low hills mostly of rocky 
charactm· with wide vnlless which support a thick growth of small spruce. 
Xear t.he west encl some trees, much above the average size, have been in part 
utilized in the coootruction of tl1e cabin. One of the striking features at thi~ 
part of the lake is the thick growth of white Caribou moss, a lichen which in 
places is several inches thick and covers what would otherwise be bare rock. 
'Where the moss grows most plentifully trees are generally few. 

Attention was directed p~rticularly to the part of the island on which 
dJims ha1·e been 'located. Rocks of only two distinct, ages were seen. Of 
the.sc the less conspicuous are gTeen schists which occur as isolated small 
pJtches 11ud which are believed to be older than the other and more abundant 
;:iutcrops that have been inconectly called granite. It is a piok arkose con
taining in conspicuous abundan~e rounded grains of quartz and pink feldspar .. 
In thin sections quite a little calcite and some sericite are shown to be present 
ns well. The rock is, therefore, of sedimentary 01·igin instead of being 
ig-neous. It can be traced laterally by in6ensible gradations into q1tartzites. 
These quartzites are p-rey and it is in them that the m06t of the quartz veins 
•)Ccur. The quartz of the quartz veins is readily distinguishable from the 
qt1a rtz i tes. 

Particularly across the part of the island west of Safety cove there is n 
general alignment of veins in the direction north 40 degrees east magnetic. This 
is apparently a re6u1t of vein fil'ling along a former fracture system which has 
bt'cn responsible for the general arrangPment. The rocks cut by the veins, as 
now visible, are all arkose and qunrtzit.es. In places the fracture system is 
,,,·ident only as a narrow zone 8 to 10 feet wide in which the vein quartz nas 
been deposited as a mesh-work of small stringers. Hematite is present and 
3tuins the rock red. At other . places the quartz veins are spread out over a 
much wider area and appear on the surface of the outcrop as elongated 'lenticu
lar masses of vein quartz, no one of which can be traced without interruption 
for any great distance. In these the quartz is most frequently pure white with 
mllch Iese red stain but with veinlets of 6pecularite. Siderite is also present. 

S;1mples from the same fracture zone as thiit in which the prospect from 
which the Aurous Gold :Mining Company is said to have obtained gold were 
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submitted to the Mines Branch for assay. These samples were taken nt various 
places acroes the fracture zone and also from individual veins where the frac
ture ssstem was quite wide. The assa~·s showed no gold. It is only fair t-0 
add that owing to the absence from the island of both officials and· men of the 
Aurous Gold Mining Company the particular prospect where gold has been 
found was not seen. From this prospect very little rock had been excavateJ 
and as excavation had been made at many other points on the fracture zone 
the proopect might be easily overlooked. This was later learned from one of 
the officials of the company who was accompanying a party on the way to 
Caribou island when the writer wai:; returning to Edmonton. The conclusio11, 

therefore, is that the Aurous Go'ld Mining Company obtained the gold from a 
pocket the extent of which is as yet unknown. · 

No intrusive rocks were seen, but the east end of the island was not 
examined. The ne.arest geological im·est.igation that has been done by the 
Geological Suney on the Precambrian of this1 r egion is in the vicinity of 
Taltson riYer which flows into Great SlnYe lake from the s-outh. 

1 Cam sell , C h a rles , "An Exploration of the T azin ana Taltson Rivers, N.W.T .," Geo!. 
S'l,-v., Can., Mem . 84, 191 6. 
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INTRODUCTION 

The discovery of oil on the lower reaches of Mackenzie river in a well 
bored by the Imperial Oil Company, Limited, in 1920, led to the expectation 
that during the season severs} more wells would be drilled and that ~onsider
able drilling machinery wou1d be shipped in. Existing transportation facilitieis 
on the Mackenzie were augmented by several power-boats, yet during the whole 
season of 1921 material sufficient for building onls four standard drilling rigs 
was transported. ·Only one drill which was ahipped in a knocked-down condi
tion and quickly erected, was operated. This knOC'k-down rig was placed by 
the Fort Norman Oil Company on the north shore of the river, 8 miles above 
the Imperial Oil Company's discovery well (Plate V). It was in operation for 
fifteen days and bored through shale to a depth of 1,500 feet, the limit allowed 
by the casing on hand. No distinct flow of oil is claimed to have been found; 
but a flow of gas was reached at that depth and piped to the ~abin in which 
a caretaker w;is to spend the winter. Three derricks also were in course of 
erection in the Norman area during the summer of 1921. Drilling at Windy 
point on Great Slave lake proved that the measures beneath the Presqu'ile 
dolomite at that place are unproductive. 

According to the reports mentioned below, the. oil in t.he eastern section 
of the Mackenzie regicm, where the 6tructure shows 'little disturbance, is 
heavier than that found in the vicinity of the closer folds of the Norman fie1J. 
The Norman oil bas produced, experimentally, a hig-h-grnde gasoline which is 
almost free of sulphur and passes t.he test for aeroplane use-. The flow of oil 
in the discovery well, being from shale, dedined· during the summer of 1921 
to a few barrels per day. 
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In this report the writer presents certain observatioM and opm1ons regar<l
ing the structure of the region as a whole which may shed some light upon 
its oil-bearing possibilities. Local studies of the Great Slave Lake field are 
contained in the Summary Reports of the Geological Survey for the years 
1916 and 1917, and of the Norman :field in the Summary Report for 1920. A 
review of the his tory of operations in these two fields may also be found in the 
Second Annual Report of the Mineral Resources of Alberta, 1920, pages 91 
to 101. 

GENERAL GEOLOGY 

SUB-CRETACEOUS SURFACE 

The Cretaceous sediments of the Great Plains rest, at their eastern edge, 
disconformably on Upper Devonian limestones, but, westward toward the 
Ro2ky mo:1ntains , later Pal~ozoic sedimentc are found beneath the Cretaceous. 

It is surmised that these later PalIBozoics had a western source and were due 
either to a general uplift or to a tilting whereby the eastern shore-line of the 
interior sea in which they were deposited grndually moved westwurd . In Ciir
boniferous time (Figure 1) there emerged a large eastern and northern area 

Flgure 1. Sketch map s howing the western shore -Jines of the Pal:'li!ozoic sea in 
northwestern Canada. The solid line represents the western shore of the 
sea In Upper Carboniferous time ; the broken line its western shore in 
Devonian time; and the area between these lines represents the pre
Cret.a.ceous area of erosion. 
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-0f erosion from which early Carboniferous and lnte Devonian sediments were 
removed, and in the western part, especially in Alberta, deposition was con
tinuous, though the composition of the sediments iudicntcs n shallowing or a 
general uplift of this part through Per mian and Trinssic time. North of the 
boundnl'Y of Alberta irnd east of the mountains no evidence has yet been found 
to show that the Cretaceous rests at any point on strata newer than the 
Dcvoniirn. 

This sub-Cret.aceous surface was subject to eros ion as a land area from 
possibly the beginning of the Carboniferous period. The section in Jasper pass, 
made up of elastic materia•l lar·gely, is of the earlier Carboniferous period of 
marine sedimentation. That preserved on Banks island, though largely marine 
in its upper part, is coal ·bearing, showing that for a time the early Carboni
ferous depos·its were forming in shallow water. This lends some support to 
the idea that the nearby Mackenzie area was at this time land. The westward 
rctrea L of the sea would also imply a longer period of erosion for: the edges of 
the Pafa~ozoi\:! formations than indicated above and, as Mr. Kindle suggests,' 
that Devonian and earlier sediments were largely removed. In the vicinity 
of Nab;tnni mounta ins the Devonian section is apparently complete, but nort.h 
and east therefrom t.he Upper Devonian was largely r emoved. The pre-Cre
t;1ccous surface nea1· Norman is made up of the lower part. of the Uppei· 
Devonian, but e:-istward on Be::ir river ·it is possible that most of the Devonian 
w;.;s rc>rnoved, for the limestune exposures appear to be Silurian. 

In the M,;ckcnzie basin it would appear that previous t o any mountain
building movement,-;, the Palmozoic beds emerged from the sea in much the 
s:11ne manner as is now seen in Great Slave Lake area, that is, in broad bands 
par111leli ng their p1·esent eilsle1·n boundary. Various members wi;re eroded 
before being r~~ubmerged in tbe early Cretaeeous sea. The material deposited 
in iliis sea m,1_,- '(rell have been de1·ived from extensive areas of tbe softer beds 
exposed nlong it& advancing shore, ancl unconformable re1ntions between the 
newer deposits and the former land area could thus have been i:;stablished 
v1itbout earth movements. If there was any folding at this time, it wou•ld 
conform to the general continental structure and might be limited to the 
ridges north of Bear river near ='l"orman. 

crrETAC£00S DEPOSITS 

The exact age of the Cretaceous of this basin hns not :vet been dedulced 
from its fossils. The earliest determinations are probably those by Sowerby, 
from the fossils obtained from Bear river by Dr. Richardson, naturalist to the 
second Franklin land expedition. Affinities betwem the forms found and those 
knoll'n from the -0olites of the Oxford clay, were pointed out, and Dr. Richn rd
son2 suggests that the deposits are probably Lower Ct·et.aceous. 

Two fossils brought out by Mr. George Barns ton, of the Hudson's Bay 
Company, were given to I-I. G. Hind~ while he wac: in Manitoba in 1858-59. 
These were described as new sp£>cies by Mr. F. B. Meek, palreontologist of the 
«i>ei-vice for the exploration of the United States Territori es. Their exact age, 
howe•er, also the e':act locality from which they· were obtained, remai n 
indefinite: 

"The two ;imrnonites .from Mackenzie river are not alone &ufficient to 
determine the age of the rock 0 from whi~h they wer·e obt11ined; the larger one 
bears considerable resemblance in form and general appearance to several 
Jurassic species, tho11gh they may belong to the Cretaceous epoch." 

1 Kindle, E. M., Geol. Surv .. Can .. Sum. Rept., 1920, pt. B, p . 46. 
2 "Franklin's Second Expedition lo th e Shores of the Polar Sea. 1825-27." 
8 "Ass lnibolne a n d Saskatchewan Exploring Expedition." report by H. Y. H ine!. 

Chap. XIX, 1859. 
45497-6 
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Fossils collected by Charles Camsell1 on Peel river, which flows through 
the western part of the Cretaceous basin, were examined by \Vhiteaves, who 
made no definite determinations, as they were mainly new forms, but listed 
them as possibly belonging to the following genera-Panopoea, Thracia, Tel
lina, Inoceramus, and two species of Desmoceras nearly related to those 
described from Pea~e, Loon, and Liard rivers. The formati-ons on Peel river 
from w:1ich these foSBils were obtained are no doub t the Loon River shales. In 
discussing the age of these and the overlying At.habaska <>andstones, F. H. 
}foLearn2 remarks: "Both this formation and the Loon river have a common 
fauna, and this is now being studied. The affinities of this fauna are Lower 
Cretaceous (Albian ·and .Aptian rather than Neocomian) and pre-Dakota, 
taking Cenomanian as the base of the Upper Cretaceous." 

The Cretaceous measures which now remain do not appear to be thick, and 
from the localities cited above they appear to be generally Lower Cretaceous. 
It is possible that later measures exist in the syncline at tJ.e mouth of Mac
kenzie river. Deposits of Colorado age-the lower part of the Upper Creta
ceous-may be represented by Inocernmus beds of the upper meas ures noted 
by McConnell on Porcupine river, on the Mackenzie above Norman, and by 
Carns ell on mount 0 oodenouwh west of the delta. Dne loose spe<12imen of a 
Scaphite picked up above Norman this season by a member of the topogra
phical survey party headed by ~Ir. Bowman, seems to confirm the presence of 
Benton .shales. 

Ir ter deposits appear to be all coarser sediments, judging by the presence 
of ~uch formations as the Dunvegan sandstone of Peace river in the section 
south of Liard river. These in many places are distinctly land deposits, but 
the absence of fossils in the sands that cap the }fount Goodenough section 
leaves the question there not decitled. The description of the Goodenough 
section and of that on Porcnpine river leaves the impression, however, that 
+hey are shore deposits. 

Land deposits in the south, and shore deposits in t he we<>t indicate a g reat 
contraction in the marine area at the close of the Colorado; that is, the 
inauguration of the genera1 uplift which expelled the Crct::ireous sea can be 
loca"ted with some probability at this period for the area which lies north of 
the. bonndary of Alberta. An area of erosion resulted to which reference will 
be rn1fle in the discussion o;'. the physiographic details. 

It is generally supposed that the debris deposited in the sea during Cre
taceous time was derived from ,, long, narrow land area now repri"sen trd b:v 
the central part of the Cordilleras. The eastern ~bore of the Cretaceous se.'l 
which moved northward and eastward over the Paheozoic :floor and reached 
beyond the existing stratified rocks, ';rnuld probably receive reasserted material 
d0rived from the denud" tion of the land in that direction. This material 
would, however, be in srna~! amount east of the Palreozoic beds, for the Pre
cambrian Drea in that dircctiou liad been already cleaned by long exposure 
and there appear to have been no great di~turbanees to elevate it. Thr re is 
little of thi s materi al in the edge of the pritent Cretaceous terrace. I n the 
vi·cinity of Great Bear lake and on Mackenzie river t he deposits have ~harnc

teristics which suggest that they originated from the underlyinl' sandstones 
and sbak;; or from beds that outcropped dming the advance of the shore-line. 
Other deposits--especially those reported on Great Bear lake-seem to be of 
material derived from a land area consisting of h arder and more siliceous 
materials. 

1 Geol. Surv .. Can., Ann. Rept., vol. XVI. pt. CC, p. 48. 
2 Geo!. Surv., Can., Sum. Rept., 1917, pt. C, p. 16. 
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Judging by the des~ription of the deposits west of the mouth of :Mackenzie 
river the material brought to the sea was thickest in that direction. Hence,. 
with the shallowing of the sea in the east by continental uplift, the upward 
movement in the west under the greater load may have been retarded; or the 
removal of the thinner shore depoBits of the east may have_ commenced while 
the deposition of the upper sands continued to the west· \\Tith the meagre 
fossil evidence at hand we can only assume ·that the denudation of the north
eastern edge of the Cretaceous deposits commenced before the ColorBdo period. 
This would a•1low of continuou~ erosion of this northern part following its 
elevation. 

The topography previous to the formation of the mountains and the depo
i;i tion d the Tertiary \}eds can on1y be inferred. On Wind river the Cretaceous 
rocks were eroded to tbe Devon1an, and eastward to the Ramparts a mass of 
Orcb)ceous w2s probably :preserved it\ a shallow synclinal trough. Southward 
the present configuration of the R.ocky mountains and the far extended anti
clina1 ridges suggest that no great load of 1oosely assembled Cretaceous material 
lay on the hardened Palreozoic beds. 

TERTIARY 

The Tertinxy beds over}Jing the Cretaceous at Norman, distinguished by 
containing burning beds of lignite, are undisturbed by tbe forces which ele
vated the steep antic1inal ridges in the older formations of the vicinity. They 
a1·c s}ig-ht1y tilted, but abut directly against the broken and elevated ea.stern 
end of Bear rock. They contain a fossil flora. that has been assigned by 
European writers to the Miocene. Sir Wm. Dawson, after describing the 
:flora of the freshwater deposits which ]ie conformably above the Cretaceous 0£ 
Alberta and Saskatchewan, corre1ated these northern beds with the Laramie, 
that is, with the early Eocene 0£ Canada. As there is an erosion interval 
beneath the Norman bed.s, Dawson's corre1a.t-ion depends entirely on the plant 
remains. The similarity of fkiras is equally marked ·betw-een the plants of the 
Norman beds £md those of the Miocene of Greenland. The fact that the £oot
hills .and out~r mountain ranges of Alberta were upthrust in late Eocene time 
also indi'2ates a Miocene age, at least, :for these Norman beos, since they are 
undisturbed. However, Camsell found on Wind i·iver, west of the Norman 
area and near the mountains, that similar Tertiary becls are there d~forroed 
by pressure. In physical condition, the northern beds are, therefoye, like the 
Eocene bed6 farther south, slightly tilted at a distance from the mountains 
and more folded on approaching the disturbed zone of the -mountains. The 
latest mountain building-, as determined by evidence in Alberta, was at the 
clcee of the Eocene, so thnt the above observations on the physical condition of 
the northern Tertiary deposits imply an Eocene agl". :ind corroborate Sir Wm. 
Dawson's vfowE. 

STRUCTURAL GEOLOGY 

The mountains on either side of the Mackenzie valley below Lia1·d river 
are at variance in some respects with the ranges found along the western 
border of .Albertfl. The rectilinear Alberta ranges give place in the north to 
a rather divergent. series which projects farther enstward, a'lmost across what. 
has been called the Rocky Mountain geosyncline. The Alberta mountains are 
formed from the fractured and folded extra-thick bedB 0£ the western part of 
this geosyncline. The northern mountains, on the other hand, are formed 
from much thinner d~posits that overlie the Precambrian; and they present 
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phenomena which suggest that in their formation a comparatively thin sheet 
of the stratified crust was crumpled by compressive strain. The northern 
mountains, particularly those near the outer eastern margin, appear to have 
been elevated before the Tertiary beds at Norman were deposited. Accepting 
Sir William Daw6on's opinion that these beds are Eocene, and oonsidering 
the apparent ddorma ti on of the Cretaceous, it wou·ld seem tba t the n ortbern 
mountains were formed early in the period of crustal compression which was 
inaugurated towards the close of the Cretaceous. They, therefore, antedate 
the outer ranges of Alberta which were formed at the close of the Eocene. 

As mountain building involves movements of wide extent, these two moun
tain-building operations no doubt each affected the mountain structure of both 
regions. The effect of the early Eocene or late Cretaceous movement in the 
north is shown in the ridg€6 near Norman, the main ranges of the Mackenzie 
mountains, and in the formation of the basins holding Tertiary beds in the 
Yukon plateau to the west. The effeet of the post-Eocene movements is shown 

Figure 2. Sketch map of the Eastern belt of the Canadian Cordilleras, showing: 
(a) area of uplift, normal faulting, and trenching, in oblique line shading; 
( b) area of compression and overlhrust during late Cretaceous ti me, in 
broken lines; ( c) area of compression and over thrust during late Eocene 
time, In dotted lines. 

in the overthrusts of the outer Rocky mounta ins, in tilting of the Tertiary 
beds at Norman, and in folding of the Tertiary beds of Wind River plateau 
to the west. The order of formation within the two group:; of mountains 
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seems to have been opposite i:n direction. The Rocky mountains, originating 
in a series of large fault blocks followed by the formation of overthrust fault 
blocks that formed mountain ridges to the east, show a ·progression from west 
to east. Mackenzie mountains, with which may be grouped Franklin moun
tains, originating with crustal movements and folds followed by the regu
lar Rocky Mountain type of thrust fault blocks, show progressive development 
from east to west (Figure 2). The sediments in the Rocky Mountain geosyn
cline, as exposed in the several ranges, are much thicker than corresponding 
beds in the plains to the east. This greater thickness, and the coarse ~omposi
tion of these sediments, indicate a western derivation. 

During the long period from the earliest Cambrian and to the dose of the 
Carboniferous, there was steady erosion of a western land area, but there is 
little evidence in this time of mountain building. The great mass of sedimen
tary material laid down in the sea .shows merely a gradua'1 expansion and con
traction of this sea, from a maximum-probably in Silurian time-to a mini
mum at the close of the Carboniferous. 

Strains then followed which were continental in extent and caused an 
elevation of the western part of the continent which ·reached a maximum at 
the close of the Pali:oozoic era, and may have been general enough to disclose 
the unequa'1 loading of this an~ient sea-bottom. The normal faulting found 
in the Selkirks and even eastward may :have commenced at an early date, 
although Jurassic bat:holi thic intrusions1 of the Pacific coast and sou them 
interior of British Columbia represent the ·period of adjustment. 

There are indications in the Cretaceous depositil of revived denudation of 
the land area to the west, and of a depression of the central part of the conti
nent, to allow of the invasion of the Cretaceous sea which reached a maximum 
for the southern interior of the continent during the Colorado period. Very 
coarse conglomerates appear along the western margin, covering the marine 
J urnssic beds and in greater amount the land deposits of the early Cretaceous. 
These conglomerates in turn in the vicinity of Coleman are overlain by 
erupted material, probably the best evidence in the Cretaceous df a nearby 
elevated land area and of probable ·differential movements of the land con
::urrent with the sinking of the eastern area beneath the Cretaceous sea. The 
first marks changes in elevation at the close of the ·Jurassic which affected the 
land areas; the second the inauguration of a greater subsidence occupied by 
the sea during late Cretaceous time. 

The fault blocks forming what may be described as the British Columbia 
portion of the Rocky mountains ·are separated by fractures of generally high 
dip. The various elevations of the mountains during Creta-ceous time can, 
therefore, be attributed not so much to lateral ipressures as to the deeper-seated 
forces which caused the elevation of the land mass of the central part of the 
Cordillera and the sinking of the eastern geosyncline. These blocks have ·been 
so greatly eroded that their elevation must antedate by a long period the frac
turing which produced the slip planes for the series -0f overthrust blocks whi~h 
form the eastern Rocky mountains. 

There seem to be two p'hysical causee for these mountain 11reas, an earlier 
one of isostatic adjustment just mentioned, and a later one of crustal com
pression. Certain foldings observed in these early fault 'blocks that are not 
involved in later fau'lting's of the overthrust type are certainly due to com
pression. The probable re-elevation of the eastern seriee of blocks relative to 
those to the west seems also to have ·been due t-0 compression. This re-elevation 
of the marginal blocks established structural lateral channels and greatly 

1 Schofield, S. J., "Origin of Purcell Trench," Trans. R.S.C., vol XIII, 3rd series, 
Sec. Iv, p. 28. 
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l:!hanged the lines of drainage.1 The valleys so formed and scu1ptured are 
older looking than the -denuded channels that were cut through mountains 
formed during the :early Miocene period of stress. The revived drainage into 
the :Mid-Cretaceous sea may date from a period ()f pressure which caused the 
changes in the eastern margin of the Cretaceous sea (Figure 3), and the change 
in the sediments noted above. The 'later Cretaceous sediments indicate a 
nearby erosion area. The early Cretaceous that is preserved in the outer 
mountains, though a land deposit, is only occasionally of coarse material anJ 
represents the erosion products from land elevated during the dose of the 
J urassil:!. Marine beds to the east and north -are finer sediments. 

The Mid-Cretaceous disturbance is marked, as no ted elsewhere, by heavy 
beds of conglomerate covering the ea;·ly Cretaceous near the mountains. The 
retreat of the Cretaceous sea is marked by changes in sedimentation that show 

Figure 3. Slcetch map showing norlhern Ur11ift in western Canada dur ing· la.te 
Cretaceous time. The stippled part with broken-l ine boundaries represents 
the area submc1·g·cd during the advance of the sea in Lower Cretaceous 
time, the unstippled par ts representing islands. The two solid-line 
boundaries define areas or marine retreat during Upper Cretaceous time. 

an irregularity in the movement and .no doubt indicate minor periods of stress 
and probably son:.e deformation as weil. It is probable tha.t most of the material 
which r eached the Cretaceous sea in its later stages was removed from the 

l Schofield, S. J., "Rocky Mountain Trench," Trans. R. S. C., vol. XIV, 3rd series, 
Sec. IV, p. 62. 
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immediate front of tbe mountaiDB, and the large amount of this material sug
gests that former s-hore deposits were being redistributed from a rapidly rising 
fond surface. 

The Eocene deposits indicate no great ·disturbance. Thfj general Eocene 
uprise is shown by the .adivity of the rivers in bringing material eastward 
from the frnctured and elevated tributary land. This is marked by abundant 
crossbedding in the great sand deposits tbat were laid down in thick bed~. The 
close of the Eocene i6 g-enera'lly cred~te<l with the maximum uprise and sur
face displacement, the inaugurn.tion of volcanic outflows marked prominently 
in maps of southern British Columbia, overthrustin.g at the edge of the pre
e.xisting- mountains, the formation of new mountains ·iu the _fractured zone, 
and the deformation of the Eocene beds along with tbe underlying formations. 

The deposition of coarse sediments, mainly conglomerates, on the p1ain f ~~
to -the eRst of the mountains, i~ attribut.ed to the denudation of the newly 
ric;en mrmntains. The summit of Cypress hills exhibits th is nrnterinl. Verte
brate remains disr-overed in the debris point to the age as Oligocene. The last 
mountain building is thuG placed at the close of the Eocene and, probably, was 
contemporaneous with the period of vulcanism in British Columbia, which is 
placed ju early Miocene time. 

NORTHERN RANGES 

North 0£ the sixtiet~1 pD.ral"le1 the mountain ranges do not lie a1ong; the 
~cstcrn edge of the ·~Teat geosyncline, as in Albert.a, but cross the geo6ync1ine 
northward to near its eE1stern edge. The sediments are greatly reduced in 
thickness as compared· with tho.se in the south. There was ·a lessening in the 
amount of sedimentation, and a total lack of it from Carboniferous to early 
Cretaceous time. Denudation probably lasted from Carboniferous to Cre
taceous time (Figure 2). Cretaceous sedimentation was a1so limited to the 
early pa.rt of the period. The foundation material for the formation 0£ these 
north0rn mountains seems, therefore, to be quite different from that in the area 
of normal fau1ting :in Alberta. 

A great part of the northern mountain structure seems to be limited in time 
to tbe periods of compressive strain in the ranges to the west and in .Alberta. 
In Yukon granitic batholithic intrusion::; are found in the western part oc 
Mackenzie m0untains and are tentatively held to be of Cretaceous a~e. They 
are in ti ma tely a~socia ted with tbe ear1ier intrusious of the Coast ran.0,"e, but 
although very similar, litho1ogically, they wel'e appare:ntly intruded somewhat 
later. During the period of subsidence marked by the spread of the early 
Cre~fl.ceous sea over thic part of the con tin en t there was little othe1· disturb
ance. The elevat.ion of a large area in th~ north over which there se.::ms to 
b~we been 1itt1e deposition of Upp er Cretaceous sediments, may have been 
accompnnied by some folding and intrusion. D. D. Cairn cs found evi
dence 0£ the intru::;ion of the Laberge series by the granite in Atlin1 and White 
River districts,2 which indir.ates some of the intrusion to be post-Lower Cre
taceous. Evidence of the deformation of the Cretaceous b~fore Tertiary time 
is contained in the folbwing quot-ation :3 

"During c~ar!y Tertiary time freshwater sediments were deposited through
out consider2ble portions of Yukon llnd Alaska. Tbeee beds were apparentlv, 
for the grell.t.er part at least, deposited in isolated basiTuS, and now consist 
majnly of friab1e, part1y ·consolldated saudstoneS') shn1es, and days, which in 
places contain seams 0£ lignite. In Upper White River district these beds, 

1 Geo!. Surv., Can .. Mem. 37, p. 69. 
2 Geo\. Surv., Can., M e m. 50, p. 95. 
s Calmes, D. D., Geo\. Sun·., Can., Mem. fiO, p. 115. 
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which are considered to belong to the Kenai ·series, have only a slight develop
ment but occur through three small areas. They are nearly flat-lying 
wherever exposed, and are thus contrasted with the Mesozoic sediments whic11 
are extensively and ·in places even minutely deformed, dosed folding being 
characteristic of the structure in many localities." 

Apparently, therefore, the country west of the Mackenzie was deformed 
and invaded by granite between early Cretaceous and Eocene times. The 
mount.ains between Mackenzie and Yukon rivers may have been outlined at 
this early period, .and the early Miocene disturbances may have been confined 
mainly to the uplift of the Yukon plateau, minor changes iu eleva.ticn of the 
mountains, and to a mild deformation of the Tertiary beds. 

The early Miocene disturbances, 1because of their magnitude, would be the 
first to be credited' with mountain building in the north were it not that dis
turbed Eocene beds lie against folded Palreowic rocks at Normau and against 
1vl:esozo ic beds on White river in Yukon. A pre-Cretaceous age can not be 
assumed for the mountains unless great unconformities can be found beneath 
the Cretaceous at more favourable rplaces than at this distant point. In the 
Rocky mountains the Kootenay formation lies conformably above the J urassic 
at the top of a. compkte sc12tion. On lower Athabaska r iver slight unduh t ions 
in the Devonian overlain by the Cretaceous may be, and probably are, the 
result of later strains. Finally, in Mackenzie valley the Cretaceous measures 
appear to be conformable with the underlying Palreozoic rocks and are folded 
with ihem.1 Mr. Link, d the I mperial Oil Company, informed the writer that 
on Little Bear river, we!'t of one of the pitching anticlines, the Cretaceous 
conforms with the anticlinal structure; also, tha t west of ·Franklin range and 
Mackenzie river the prevailing dip in the Cretaceous is to the west away from 
the range. T he eastern ranges were largely con;;tru cted between the period of 
nprise in the late Cretaceous time and the deposition of the Eocene sediments. 
Little is known of the earlier mountain structure which lies to the west. 
Older mountains -0r land areas no doubt existed, as in the south, but probably 
did not attain :as great elevation; nor were they of the same block forma tion. 
Keele's2 description of Mackenzie ruoun tains contains the following summary: 
"The topography of the western portion bears evidence of long-continued 
differential erosion while the eastern portion has the appearance of being in a 
more youthful topographic stage. :Both in geology and structure the eastern 
portion ()f these mountains is closely related to the R.ocky mountains m 
southern Canada." 

LATE CRETACEO'US SEDIMENTATION AND DENUDATION 

The Cretaceous rocks on Peel river are predominantly sandy. A section 
measured by Carusell3 near the mouth of Mackenzie river shows the lower sha:e 
series capped by a thick sandy forma tion which represents the later Creta<:eous 
deposits. Whether this wns deposi ted in the sea or is a deltn deposit can on']y 
be inferred. Its proximity to the preGent coast sug~ests marine deposition. 
It was evidently derived from a nearby land area. As there ine other evidences 
of an upli ft in the north dating from the middle of the Colorado period the 
land· area. no doubt formed a broad band in front of tbe older mountains, over 
which the debris from the mountain area was spread. The maximum uplift 
was probably within the area denoted on p-eological maps by the absence of 
Cretaceous deposits, t.hat is west of Great Slave and Great Bear Lake basins. 
An ancient fand area was thus formed between the southern CTetaceous sea 
and Arctic waters. The shore deposi ts of the sea which retreated south have 

1 See Plate VI. 
2 Geo!. Surv., Can., Pub. N o. 1097, p . 18. 
a Geol. Surv., Can., Ann. Rept., 1906, vol. XVI, pt. CC, p . 46 . 
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been largely removed except ~rlong its western s'hore-hne, represented by the 
broken areas of the foothills. There are some masses of coarse sediments, 
however, which may have been derived from the land barrier to the west 
(Figure 3). The Dunvegan sandstone, the Wapti formation, and the Edmon
ton formation, all of which decrease in thickness to the southeast, ·are examples 
of the Cretaceous sand formations, which in their southern extension lose this 
character. 

Pre-Tertiary denudation of the Cretaceous measures in the northern basin 
may ·have ·been complete in certain elevated parts, for example, in Wind River 
basin where the Tertiary rests directly on upturned Devonian beds,1 or on the 
northward slope lllld near the crest of the Cretaceous land barrier, where t he 
continued removal of material m ay have reached down to Devonian ·beds. In 
less elevated areas, the measures covering the Palreozoic floor inclu de beds 
which seem to have been deposited before the uplift. These are the marine 
shales above Norman conbining Inoceramus and Scaphites and supposed to 
be of Oo'lorado age. 

Continued uplift expelled the Cretaceous sea from the present continent, 
after which followed a period of tranquillity through E ocene time. Mountai:i 
building wl1ich did not deform the Eocene deposits but is recorded in folding 
und tilting of the Cretaeeous must, therefore, have taken place during the 
11eriod in whi·ch the land areas assumed their present extent, i.e., the close of 
the Cretaceous period. 

This late Cretaceous activity is not registered along the Alberta ranges, 
although fractures with low horizontal dip may have been formed and masked 
beneath the incompetent mass of Cretaceous sediments, which were .Jargely of 
continental formation. Surface movement probably spent itself in overthrust
ing and in the elevation of this unconsolidated ruass. Northward the condi
tions were changed ·by the introduction of granitic intrusions in the area to 
the west, the denudation of a •large part of the crustal load, and by the pre
sence near the surface 0£ competent beds to transmit compressional stresses. 
The strains of this period were thus lo.:!ally greater and were transmitted much 
farther eastward than in Alberta. The character and extent of the resultant 
folding suggests that the plane of sliding was not a deep one. The margin of 
tbe distmbed belt north of Liard river includes a t riangular area bordered by 
ridges or folds. Tbe east side bears nearly north to beyond Great Bear river. 
The north s ide extends in a slight northward curve, from a plateau rnmnant 
of Cretaceous at the mouth of Mackenzie river eastward to meet the line of 
folding that forms the eastern boundary. Tbe we<;tern side of the triangle con
sists mainly of folds and possibly overthrusts bowing inwards, each succeeding; 
westward range straightening this align.men t. The western ranges are not 
yet definitely outlined nor is their history known. The s·tructure outlined by 
Keele2 exemplifies the prevailing folding of :Mackenzie mountains. 

MOUNTAINS EAST OF :MACKENZIE RIVER 

The eastern edge of tbe area affected by mountain building consists of 
several close folds lying en echelon and forming Franklin mountains (Plate 
\TI). The .structure shows the effa.---t of a lateral pressure and also of a rela
tive northward movement of the crust on the west side of these mountains. 
This line of movement may perhaps be compared with the line observable 
between thB current of a stream and the backwater caused by an obstruction. 
In this case the area east of the line of movement was protected behind the 
Cretaceous plateau. The movement of the c rust was throu.Q."b the gap ·between 
the Liard plateau and the P eel plateau. The line of deformation should, 

1 Geo!. Surv., Can., Ann. Rept., 1904, p. 41 CC. 
2 Keele, J., Geol. Surv., Can., Pub. No. 1097. 
45497-7 
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therefore, be somewhat arc-like, but as the direction of strain appears to have 
been from the sou th for the first part of the movement, a different alignment 
.vas ·actually produced. The most northern fold bears nearly east and west, 
normal to the d irection of pressure. The eastern folds show the effect of a 
iateral strain. Following the elevation of the Tidges along the east side, the 
re;;istance offered by the accumulating weight in the folds deflected the zone 
of stress westward and developed a zone of shearing. The parting of the crust 
1dong the western side of thi6 shear zone ·allowed further northward movement 
<lnd several concentric folds were formed along the northern edge, ending 
abruptly at the shear zone. The succeeding movements produced more 
extended folds which appear to have been caused by pressure from the sou th
weGt. These form the western edge of the triangular area refened to a1ready 
and the succeeding movements of the crust produced additional steeper folds 
lying again6t them t-0 the westward. 

NORMAN PLAIN 

An almost level plain extends between the general mass of the Mackenzie 
mountains and the outer edge of the mountain-built area described above. It 
is in some parts about 30 miles wide and is presumably underlain by rocks 
that are not 6harply folded. Bedrc·ck is masked by vegetation-spru1ee, wil
'1ows, and moss. Near the river there appea r6 to be a cover of drift but the 
higher ground, back from the stream, mily expose some of the hard bedrock, 
which is probably largely Cretaceous, although, as compression of the beds has 
produced an irregular series of buckles, occasional exposures of the ·Pah:cozoic 
bed.B may be expected. 

The plain iSeems to be divided into two parts by the inferred line of shear 
(Plate VI). 

The eastern part, which contains i.1ackenzie river in its course above Nor
man, is probably crossed diagonally by several buried ridg-cs and hollows nnd 
is depressed in the vicinity of the ends of the ridges nonrwl to the Franklin 
rallge. The southern part of this strip is narrow and may be merely a syncline 
between the mountain ridges on either side of the river. West of the shear 
zone the Norman plain shows a few ridges which may be structural. Near 
the northern border the dip of the beds into the basin rapidly :Battens and it 
is surmised that a wide area is available for prospecti ng with the drill, as the 
basin does not appear to be deep. 

Determination of the structure will dPpend on the determination of the 
Cretaceous section, for these beds probably Test a lmost conformably on the· 
pre-Cretaceous formations. A determination .of the thickness of the Gretaceon,s 
to be drilled through will, therefore, help in estimating the probable depth to 
the oil horizons in the Devonian. The westward extent of this basin as an oil 
field is not determined. Westward of the end of the ridges bordering the 
)fackenzie on the north, the plain 6eems to extend far, 6ince no mountain 
chain .can be seen from the r iver . It may be, however, that the measures dip 
beneath an added thickness of Cretaceous, as they do on the Mackenzie below 
the Ramparts, nnd that t.he avai'lable oil field is restricted in that direction to 
a zone bordering the mountains to the south. Mr. Link found along these 
mountains the upturned beds from the basin as .on t he north side, .so the struc
ture of the plain i6 probabl.v that of a fl.at basin with i ts edge upturned on two 
sides. 

Deep dBpressions such as would be possible along the shear zo ne or in the 
centres of synclines would form basin<i for the collection of debris during 
Eooene denudation. The presence of Eocene beds should, therefore, indicate 
areas where the :Middle Devonian beds are at a maximum depth. 
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During .the field season of 1021, the writer ~ontinued the structural and 
stratigraphic mapping of the Kootenay coal-bearing rocks au<l assot:iated for
m::i tions on the eastern slope of the Rocky mountains. u p to -192·0 this inves
tigation covered the territmy ~omprising the eastern and western slopes of the 
Rocky mountains in Alberta, south of parallel 50° 30' north la ti tu de. F rom 
June to October, 1921, mapping was carried northward into Kananaskis Lakes
Palliser River mnp-area, special attention being devoted to the areas in which 
economic deposits -Of coal oc,cm· or are likely to be found. Such areas are the 
south branch of Sheep creek, in the upper 6 miles of its comse; the valleys of 
Mist and Storm creeks (the headwaters of Highwood river) and Pocaterra 
creek, flowing to. Kananaskis river. 

Very efficient ·assistance was xendered in the £eld by J. Drybrough and 
M. L. Urquhart. 

Sincere thanks are als-o tendered to Mr. P. Burns and the officials 0£ the 
P. Burns mine for the many courtesies extended during the season. 

The area explored may readily be reached from Okotoks, on the Oalgary
McLeod branch of the Canadi,rn Pacific railw<lY, or dirC{;t from Calgary by 
nutomobile. A good wagon road is avai1able from Okotoks to the P. Bums 
coal property on Sheep creek,1 about 45 miles. Au tomobiles commonly travel 
to within 10 miles of the mine, the remainder of the distance being covered 
by wagon. From the P. Burns property good pack trails lead to the various 
parts of the area. 

The stratigraphic column consists of an apparently conformable succes
'5ion of rocks ranging from Devono-Oarboniferous to Upper Cretaceous. The 
rock succession and lithological and structural features are in the main similar 
to those of the northern part of the Orowsnest coal field, and Hi_((h wood River 
conl area, both of which have been described in previous summary reports.2 

The Kootenay formation carries all the workable coal in the area examini::d 
and alone is described in detail herl' : 

Pleistocene and Recent 
Upper Cretaceous 

Lower Cretaceous 
Jurass ic 
Tria~sic 
Devone-Carboniferous 

Table of Formations 
Superficial deposits 
Allison format ion 
Benton formation 
Blairmoi·e formati on 
Kootenay form ation 
Fernie formation 
Upper Banft f orma tion 

1 The Geographic Board now applies the name Sheep creek to the branch forme~ly 
known as the South branch. 

2 Geol. Surv., Can., Sum. Rept., 1918, pp. 13 C-16 C; 191 9, pp. 14 C-20 C. 
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KOOTENAY FORMATION 

The Rootenay formation maintains its typical aspect a.cross t'he area. It 
is characterized by crossbedded grey sandstones, dark shales, and intercalated 
coal seams. The prominent conglomerate band, at the top, which in the area 
to the south separates the produc tive Rootenay measures from the non-pro
ductive Blairmore format.ion above, is present, wherever the Kootenay is over
laid by younger formations. As in the adjacent Highwood River area, and 
the Crowsnest £e1d farther south, the Rootenay of the Kananaskis-Palliser area 
contains extensive and· important coal deposits not too far distant from exist
ing railways. The measures have been prospected on Picklejar creek at the 
sou them border c.f Rananaskis map-sheet; and on Poca terra \'.!reek, across the 
divide separating the Hiighwood and Kananaskis waters, and have been con
siderably developed on the Bmns property, Sheep creek, where the most exten
sive ei..-posure of the measures may be seen. This exposure, 6 miles from the 
source of the creek, is the easternmost band of the area and forms the western 
slope of Highwood range. It extends south across Picklejar creek and con
nects with the easternmost band of Highwood River coal -area. From the 
Burns mine westward across the Highwood range, the Kootenay formation is 
four-fifths of a mile wide. Northward along Sheep creek the width increases 
up to H miles on the north side of Burns creek, beyond which the band is 
greatly restricted and at the head of .Sheep creek disappears entirely, where 
its limestone is thrust eastward upon Fernie shales. 

The continuity of the band just referred to is worthy of note. From the 
Crowsnest area northward across the Oldman-Highwood River divide three 
main bands of Rootenay measures are exposed almost continuously.1 Two of 
the bands cross the Hig·hwood area, this particular band being the easternmost. 
There is, therefore, -a continuous exposure for about 100 miles from Crowsnest 
pass to the head of Sheep creek. 

A second band of Kootenay measures outcrops on the west side of Mist 
Creek valley. North of the head of Mist creek it joins the band from P. Burn8 
mine. Southward it continues across the tops of the ridges on the west side 
of Mist creek to the junction of Storm and :Mist creeks, where it unites with 
a band from Storm creek to form the weBtern band of the Highwood area. 

The band on Storm creek continues across the divide into Pocaterra creek 
where it forms a high sandstone ridge along the western side of the creek. 
About 5 miles from the head of Pocaterra this band crosses the creek 1l.nd con
tinues northward as a narrow belt between t wo limestone ridges which appear 
to unite in a di~tance of 10 miles. 

ECONOJiHO GEOLOGY 

Cc.al is the on'ly mineral of economic importance in the district. All the 
\'7orkable coal is contained in the Rootenay formation, and is the high carbon 
bituminous variety, so chnracteristic of the eastern slope of the Rocky moun
tains in southern k'berta. There are no working mines in the area; for trans
portation facilities are limited to wagon roads, aud the nearest railway is 4'5 
miles distant.. A preliminary survey for a railway has, however, been made 
along Sheep creek to the P. Burns mine, and a ri'!;ht-of-way has been cut. 

Considerable prospecting- has been done over the band of Kootenay rocks 
which extends from the head of Sheep creek along the western slope of the 
Highwood rang-e and ·across Picklejar creek to connect with the easternmost 
band of Roo tenay rocks in the Highwood River area. Coal seams have also 

1 Geo!. Surv., Can., Sum. Rept., 1918, p. 16 C. 
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l>ccH opened Ull in the Kootenny l'(')l'ks on J:'t;>:)O t~~l'fl creek. '. .. N !]. 1)TOspectim.
>1lll'0<1l'S In h11i·c been ck,11c tdong· t.hi: 11·c;;tern ,o;id.f' of .1\list··creek, 11or nn S tod n 

. •·reek, 011 both of wliid1 m<: lllt!llcrous ,;!J.owings of .eo111. . The measures, ho1ve1,vr, 
;1re more broken by faulting and more intensely folded than in .the p1 .. o;;.peded 
'1.reas and are, therefore, less adapted for mining on a large scale. 

{)11 the 1). Burns propcl·ty cm d scams ha1·e been uncoYered on al most all 
the west tributaries of .Sheep creek in the upper 6 miles of its eomso . . A 
tunnel driven for 2,250 feet across the measures cutis twelve or. fourteen seams 
of c:oal ranging in width from a few inches to 3!l feet. There are at ·least seven 
worlrnb!c sc::11hs, the first of which, 1,37G feet from the tnn nel en tra nce, is 
1·ep1wted to be :>fr foot tl1 i·~k. At . J ,SOI} foct from the porlal thc1·e is a 21-fo ot 
S1'nn1. Neither of these c:;cnms could be conrnnicntly snmpled .. Both clip 7:) 
to ~O degrees wco;t und the coal where the absence -0£ timbering permitted .a 
view wns -considern bly crushed and brokr"1. 

At 2,200 foet from the entry a sc,1m 12 feet wide was crossed. 11~ it the 
eoul is of the l11mp variety and. ('r.nsir1crnbly harder th~n the coal in the first 
two sc;1ms. There arc 8 feet of ck ar coal and the remaining 4 feet contain 
two bands of shale, 1 inch and 2 inches in thicknci>s. .These, however, can 
rcntlil.v be scpnrntcrl from the ~oal. A selected sample was taken from th is 
-'Crim, also a ehnunel s:1mplc across the entire width, but both bands of shale 
wore omittc1l. Jlelow are given result s of analyses mnde by the ¥inNi Branch. 

Arialvses 

Proximate annlysis: 
Moisture ....... . . .. .. . . . . ... . 
Ash .. . ... . . ... . . . . 
Volatile mnttcr . . .. .. ..... . .... . 
Fixed carbon (by difference) . . .. . 

l'ltimnfo nnnlys is : · 
Sulrih11r.. . .. 
Calorific VILlue in R.T.U. por lb .......... , . 

% 
~,r 
l ' ! ; n 

3 

% 

l. . 2 

0·4 
4 . ,~ 

16 ·4 
78 '8 

. 0 · 9 
14030 

o4 
13 ·!1 
1-1·7 
71 ·0 

Q.iJ 
13250 

-------------------- ------ ---------
I. Selected s:imple-forms poor coke. 
2. Sample act'oss scam-'agglomerntes. 

On Shorp creek, the first creek t ribntflry t o the Sheep, n orthl"l'es t from the 
rnnin htnnel, a number of shorte1· tunnels cut the some sci:tms tlrnt fire inter 
sected in t he main tunnel. Some of tl1 e tunnels s tm afford 11ccess to .the coal, 

·:of which there are at least 70 feet workable. A Gample from one of th:ase 
seams, 15 feet in width, was analysed by tbc Mines Branch, OttAwa, :with t11e 
following re<>ult: 

Proximate :\nnlvsis:l 
Moisture .. :. .. . .... .. . . . 
Ash ... .. .... .. . 
Volntile matter. 
Fixed carbon (hy <lifTPr1•111•p). 

Ultimate analysis: 
Sulphur ....... . 
Cnlorific vnlue in n .T. V. per lb. 

O·.J 
15 .4 
l ~ · · I 
/ ().7 

0 . 4 
12030 

To correlate any of the seam$ exposed on Sharp creek with thc5e observed 
in the t unnel, or to trace the continu ity of seams nlong- tl1e strike of the for-

1 Non-coking. 
45197-8 
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mation, would involve much more time than is available, in one field season. 
The measures, however, were traced continuou;;ly from the head of Sheep 
creek to and across Picklejar creek into the Highwood River area.1 Along the 
strike between the P. Burns property and Picklejar creek good indications of 
coal can be seen at many points. 

A traverse up Picklejar creek across the measures proved the existence of 
workable seams in that locality. Two seams 10 feet and 7 feet in width 
respectively were observed. A seam about 50 feet in width is reported on 
Picklejar creek, but was not seen by the writer. 

A sample of \Xlfll from the 9-foot seam on the slope north of Pocaterra 
creek was analysed by the Mines Branch 1tn1l a:-ave: 

Proximate analysis: 
Moisture............. . . . ... . . . ......... . 
Ash ...................................... . 
Volatile matter ................... . .. . .... . . 
Fixed carbon (by difference) ........ . . . 

Ultimate analysis: 
Sulphur ........................ . 
Calorific value in B.T.U. per lb .. . 

Agglomerates 
Coal crushed, pulverulent type 

· · · · ··· . . ... 3 
· · ···· •····· % 

IJ/ . . . . . . • • . • . . JO 

. .. .. .... . .... 3 

0·6 
6·0 

17· l 
76·3 

0·6 
14510 

The exposures on Sheep creek offer the best opportunities for m111111g on 
a large scale. The structural features, judging from the sections available, 
are )est; complex than in other parts of the area. Fo!ding appears to be ilm 
main factor involved. The section exposed in the Burns tunnel shows some 
sharp folds in the IC.Ootenay, and these may involve minor faults, but this can 
be determined only as development progresses. 

The faulting characteristic of the Kootenay which crosses the Highwood 
area extendt; into that formation on Picklejar creek and renders the strudure 
there somewhat more complicated. Faulting and intense folding are factors 
to be considered on the west side of Ml.ist creek and on Storm creek. On Poca
terra creek the outcrop of the Kootenay i-s greatly restricted by faulting, and 
the rocks are intensely folded. 

There are, without doubt, extensive reserves of high carbon bituminous 
coal within the area examined, and it is reasonable to expect that with more 
intense prospecting and as development progresses, more and even better eoal 
seams may be uncovered. 

Mining methods adopted in other coal fields of the Rocky mountains will 
apply in this area and the deposits are so situated that railway communication 
may be provided with litflP difficulty. 

1 Geo!. Surv., Can., Sum. Rept., 191D, pp. 14 C-20 C. 
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PLATE I 

A. Nearly treeless plateau on top of Horn mountains. (Page 47.) 

B. Soft crumbling Cretaceous shales. Near 
mounta ins. 

4549 7-9 

head of small 
(Page 54.) 

creek, southeast end Horn 
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PLATE: J1 

A. Third falls, Trout river. Heavy-beclckcl limestone o( c,.yptonella zone is shown at the 
right. (Page 5:1.) 

B. Submarine uncon formity between beds of th e S1>ii-ilcr 1chi.tneyi zone and the Cryptrrnrlla 
:tone nenr lower edge or picture. One mile above Third falls, Trout river. (Page 53.) 
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PL,\TE Ill 

A. TJ1rust fault of unl< nown throw exposed on the north slope Of :<latianni peak. ( p,,.gr 70.) 

B . Conta.rt hctween he« ,·y Middle Devon ian l imestones a nd lipper Devonian shales :i.hou t 50 
miles up North Nahanni river. The shale in left of p icture i s the same as t.ho c.hale 
whic-h occurs abov e the limesto ne c:l iff on rig-ht or picture, the l i rn es•one having '' <l ip to 
the l eft. (Page 70.) 
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PLATE: IV 

A. Fault line scarp west oe Root river. The throw on this fault is between 5,000 and G,0 .)~ 
feet. (Page 7 5.) 

B . Folded rocks on the west side oC North Nahanni river about 10 miles from the Mackenzie. 
The height to the top o f the steeply tilted part i s 1.000 fee t above the valley bottom. 
The strata on the top dip away from the face shown in the picture. Faulting has 
accomplished the fold ing at various places. (Page 75.) 
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