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NoTE.- The bearings throughout this report are given with refer
ence to the trne meridian. 

The invertebrate fossils have been determined by Mr. J. F. Whiteaves 
(for description of new species see Contributions to Canadian Palreon
tology, vol. 1, part iii), the::fossil plants by Sir William Dawson, and 
the recent plants by Professor Macoun. 

The name Pelly-Yukon, as a compromise between the old name and 
the new, is used in lthis [report to designate the continuation of the 
Yukon River abov(~Fort Yukon to the junction of the Lewes and 
Pelly. 



A. R. c. SELWYN, C.M.G., LL.D., F.R.S., 

Deputy Head and Director Geological Survey Department. 

Srn,-I beg to present herewith a report on an explorntion in the 
Mackenzie and Yukon country, carried out during the seasons of 
188'7-88, in connection with the Yukon exploring expedition . Only 
one season's work was at first contemplated, and no provision was 
made before starting for wintering in the north and continuing the 
work for a second summer, and for the means of doing so I am indebted 
to the kindness of the Hudson's Bay Company. Mr. Camsell, Chief 
Factor of the Mackenzie River District, afforded me every assistance 
in his power, and my thanks are also due to Mr. Reid, of Fort Provi
dence, with whom I passed the winter; to Mr. Hodgson, of Fort Mac
pher:;on, and to all the officers of the company with whom I came in 
con tact. I have also to thank the Rt. Rev. Bishop Bompas, the Ven. 
Archdeacon McDonald and the Rev. Mr. Canahan, of the Church Mis
sionary Society, for ready assistance and advice. 

It may be mentioned here that the late date at which this report is 
issued is due to a dela,,- in the drafting of the accompanying index and 
route maps, caused by the pressm·e of other work. 

I have the honor to be, 

Sir, 

Your obedient servant, 

R. G. McCONNELL. 

GEOLOGICAL SURVEY OFFICE, May 9th, 1891. 





REPORT 

ON AN EXPLORATION 

IN THE 

YUKON AND MAOKENZlE BASINS, N.W.T.1 

BY 

R. G. McCONNELL, B.A. 

INTRODUCTION ANO SuM~IARY OF PROCEEDINGS. 

The work on which the following report is based, was carried out 
under the direction of Dr. G. M. Dawson in connection with the Yukon 
Exploring J:xpedition,* and occupied parts of the seasons of 1887-88. I 
separated from the main party on the 25th June, 1887, at the junction Se~arate from 

main party. 
of the Dease and Liard Rivers, with instructions to descend the Liard 
and make a geological examination of the valley, and with discretion
ary orders, when this was accomplished, either to winter in the 
country and continue the exploration the following summer, or to 
make my way out by Slave River and the Athabasca and return to 
Ottawa the same season. Both of these plans proved feasible, but as 
I was able to make satisfactory arrangements with the Hudson's 
Bay Company to stay at Fort Providence, one of their posts on the 
Mackenzie, I decided to adopt the first mentioned. 

I arrived at Fort Simpson on the 5th of August, and as there was R:each Fort 

still time to carry on considerable work before the setting in of winter, Simpson. 

I took passage on board the Hudson Bay Company's steamer 
Wrigley for :B'ort Smith, on Slave River, and embarking there in a 
bark canoe with a couple of Indians the remainder of the season was 
spent on Slave River, Salt River, and Hay River, and in coasting 
around part of the western end of Great Sla-ve Lake. About the lst 
of October I returned to Fort P rovidence and went into winter 
quarters. 

;;. Annual Report Geological Survey of Canada, Yo!. iii. 
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Exploratory work was necessarily suspended during the greater 
part of the winter, but rough traverses were made at intervals to Lake 
Bis-tsh6, Fort Rae, and other places in the vicinity of Fort Providence, 
and while staying at the post meteorological observations were re
corded twice a day. 

I left Fort Providence on the lst of May, 1888, travelling on the 
ice with dogs, and reached Fort Simpson, at the mouth of the Liard ,· 
on the 6th, where I remained until the river became sufficiently free 
from ice to allow travelling by boat. The river broke up on the 13th 
of May, but continued full of floating drift ice all the month. On the 
28th of May, having had a boat built at Fort Simpson in the mean
time, I left that post, accompanied by two Indians and spent about a 
month descending and examining the valley of the Mackenzie as far 
as the mouth of the Peel, and in ascending the latter river to Fort Mc
Pherson. Here a delay of a few days, caused by the non-arrival at the 
expected time of the Mackenzie River boat, on which I depended for 
some supplies, enabled me to make a short exploratory trip up Rat 
River to the mountains. On the 12th of July, the Mackenzie boat not 
having then arrived, and it being uncertain how much longer it would 
be delayed, I decided to risk obtaining supplies at Rampart House on 
the Porcupine, rather than waste any more of the short summer season, 
and started across the Rocky Mountains by what is called the Peel 
River Portage. Lapierre House, on the western side of the mountains, 
was reached on the 15th, and having meanwhile had my boat taken 
across the mountains by some Indians (who foll owed a route to the 
north of mine), I immediately started down the Porcupine, accom
panied by an ex-employ~ of the Hudson's Bay Company named Skee, 
whom I engaged to go to the coast with me and who proved to be a 
capable voyageur. We made the descent of the Porcupine in safety 
and reached the site of old Foi·t Yukon, at the mouth, on the 24th. 
From this point the coast and outside communication can be reached 
either by descending the Yukon to St. Michael's, or ascending it to the 
head of the Lewes, about 850 mileR, and crossing the Coast Range by 
the Chilkoot Pass. The forme1· is by fa.r the easier route, as the lower 
part of the Yukon presents no obstacle to navigation, but as it lay 
altogether beyond Canadian territory it was decided, if possible, to try 
and ascend the stream. A second boatman, in the person of a Loucheux 
Indian, was engaged. No boat was available except the one in which 
we had descended the Porcupine and which was thoroughly unsuitable 
for up-stream navigation, but in this, by the greatest exertion, we 
managed to breast slowly the impetuous current of the river and 
arrived at Forty Mile Creek after a laborious trip of fifteen days. At 
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this place, which is the headquarters of the miners on the Yukon, a Ascend the 

suitable boat was built and the ascent of the upper part of the river Yukon. 

was made with less difficulty. . We left Fo1·ty Mile Creek on the 14th 
of August and arrived at Chilkoot Pass on the 15th of Septembet", 
J nneau on the 21st, and Victoria on Lhe lst of October. 

The total distance travelled from the time 1 left the coast at Fort Distn.nce 

\<Vrangell until I reached it again at the head of Lynn Canal was about travelled. 

4,000 miles, 3,000 miles by wiLter and 1,000 on foot, and the time 
occupied in actual work was about seven months. 

Among the more important geographical results of the exploration Geographical 

may be mentioned the traverses of the Liard from Dease River to the resul ts . 

Mackenzie, of the lower part of Hay River, of the Rocky Mountains 
by the Peel River Portage, and of Bell River and the Porcupi_ne, from 
Lapierre House to Fort Yukon. A sketch traverse of' the Mackenzie, 
from Fort Simpson to the month of Peel River, was also made, but 
as this portion was afterwa1·ds measured with the micrometer by Mr. 
Ogilvie, I have adopted his survey in ihe accompanying map, but have 
used my own notes to sketch in the topography of t he adjoining 
country. Another result of the exploration of some interest to the 
geographer is the discovery of a great break in the continuity of the 
Rocky Mountains in about lat. 60° N. The range here is suddenly 
jogged eastward fo r a couple of degrees and is then continued north-
ward along nearly the same bea1·ing as before. 

The geological examination of the routes tl'aversed was necessa1·ily Chamcter'of 

conducted in a somewhat hasty manner and can make little pretension work. 

to completeness. Detailed observations are obviously out of the reach 
of a traveller hurrying along at the rate of twenty to thirty miles a 
day through a country morn or less complicated, and especially when 
in addition to the ordina1·y su1·veying and geological work t he duties 
of pilot and head boatman also fail to hi;; share. Fo1·tunately, in the 
p1·esent case, the effects of baste were compensated to some extent by 
a familia1·ity with most of the terranes met with, acquired bysevera,l 
years experience among similar rocks to the south. Also, at the more 
important points and at the contacts of the different formations short 
halts were called and morn extended examinations made. In this 
manner 'it proved possible to ob tain at least· a general knowledge of 
the geology of the routes t raversed, and to outline approximately the 
limits of the g1·eate1· geological divisions. 

Such notes as we1·e collected on the fauna and flora of the country 
travelled through, and which seem . worthy of publication, are, in 
order to avoid repetition, incorporated in the general description, 
along with the topographical and geological details. This course, 
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though leading to some confusion, can hardly be avoided in an account 
of a hasty general exploration, such as the one treated of. The me
teorological notes are given in the form of an appendix at the end. 

PRINCIPAL PHYSICAL FEATURES. 

The region travelled through and partially examined embraces the 
extreme north-western portion of the Dominion of Canada, and has a 
length from north to south of 650 miles, a width from east to west 
of 350 miles, and an approximate superficial area of 22'7,000 square 
miles. The whole of this grnat district lies on the arctic slope of the 
continent, and is included in the drainage basins of the Mackenzie and 
the Yukon. It is traversed, in a direction a little north of west, 
throughout its whole length by the Rocky Mountain chain, which 
constitutes the main water parting of the district. 

The Rocky Mountains enter the district on the south between 
long. 126° W. and 126° 30' W., ati an assemblage of nearly parallel 
limestone ridges, striking in a north-westerly direction, and rising to 
altitudes of 3,000 to 4,000 feet, but diminish rapidly both in height and 
width before reaching the Liard, in lat. 59° 30' N., and appear to die 
away in thi;; latitude shol'tly after crossing this stream. Two deg1·ees 
fa l'ther east ranges of limestone mountains rise suddenly from the 
plains up to heights of 3,000 to 4,000 feet, and, striking in a northerly 
direction, extend without any interruption, so far as known, to lat. 
6'7° 30' N. and beyond. 

S th t 
In the south-western part of the district, the country lying between 

ou -wes ern 
part of district. the Cassiar Mountains and the Rocky Mountains, and drained by the 

"Foot-hills. 

Liard and its tributarie:;, may be described as an irregular, forested 
plain, relieved at intervals by short disconnected ranges of rounded 
hills, which appear to become more numerous as the Rocky Mountains 
are approached. Its surface irregularities and rounded lines of relief 
are evidently the result of long-continued denudation. This plain 
slopes gently to the south-east, and has an average elevation of about 
2,000 feet above the sea, while the hills and ridges resting on it rise 
1,000 to 1,500 feet higher. The northern extension of the .plain is 
unknown. To the south it is closed oy ranges of mountains. 

In the south-eastern part of the district the Rocky Mountains are 
bordered by a foot-hill belt about thirty miles wide, which is charac
terized, here as elsewhere, by long, nearly parallel ridges, often crested 
with tilted sandstone beds, but also contains some high peaks little 
inferior in elevation to those of t he central range. Of these Mount 
Prndence, which is situated a few miles south of the Devil's Portage 
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on the Liard, forms the most conspicuous example, and was estimated 
to have a height of nearly 4,000 feet above the river. The foot-hill 
belt is fringed in the latitude of the Liard by a high plateau built of 
flat-lying Cretaceous beds, through which the river has cut a great 
gorge, which in some pi.aces is fully 1,000 feet deep. The surface of 
this plateau has been carved by the drainage system into a series of 
it-regular flat-topped elevations. 

Ea~t of the fringe of high plateaus the plains in the neighborhood Region ~ast of 
mountains. 

of the Liard slope uniformly eastwards towards the Mackenzie, while 
farther to th e south-east, along the Lake Bis-tch6 trail, they descend 
to the same level by a series of steps and e~carpments. East of the 
Mackenzie a flat plain stretches eastwards for thirty miles to the base 
of a steep escarpment called the Horn Mountains. This was not 
examined, but is repoited to be me1·ely the w'3sterly face of a higher 
plateau- running parallel with the Mackenzie. It conesponds in <1 

general way to thmie west of the river, but faces in the (Jpposite direc- . 
tion. The whole of the country bordering the Mackenzie in th is lati
tuJe, on both the lower and higher levels, so far as examined, is thickly 
mantled with drift. The smface is usually more or less undulating, 
and is diversified by innumerable shallow lakes of all sizes, while a 
large proportion is underlaid by muskegs and marshes, covered with 
sphagnum 01· bog-moss, which remain frozen throughout the yea1·. 
The higher lands and ridges separating the lakes and marshes are 
usually rather densely forested, chiefly with white sprnce (Picea alba), 
the Banksian pine (Pinus Banlcsiana) and the aspen ( Populus trernu
loides). 

The eastern part of the district examined is traver:>ed throughout The Mackenzie. 

by the Mackenzie. This g reat stream is described in some detail in a 
subsequent part of this report, and need only be referred to here. It 
ranks among the first dozen rivers of the world, and in length and size 
of basin is, on the North American continent, second only to the Missis-
sippi. The volume of water catTied by the Mackenzie is not known 
Bxactly, but such rough measurements and estimates as I was able to 
make showed it to have, at a medium stage, an approximate discharge 
of the water, of 500,000 square feet per second . It issues from Great . 
Slave Lake with a width of several miles, but soon contracts to about 
n mile, and then maintains this a~ an ave!'age width all the way to the 
sea, the host of streams which enter it at various parts of its course 
being apparently incapable of increasing its size to any appreciable 
extent. The current of the Mackeozie at a high OI' medium state of 
the water is remarkably uniform throughout its whole length, but in 
low water its coUL"se is interruptei by several small rapids. It has 

:::m average fall of about six inches to the mile. 
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The principal t r ibutaries of the Mackenzie, north of Great Slam 
Lake, are the Liard, which originates west of the Rocky Mountains , 
and breaks through that range on its way to join the parent strea.m, 
Bear River, the outlet of Great Bear Lake, and Peel River, which 
drains the easter[\ slopes of the northern p r tion of the Rocky Moun
tains. 

The plains bordering the Mackenzie above the Liard have already 
been referred to. Below the mouth of the Liard the Mackenzie rapidly 
approaches the Rocky Mountains, and in !at. 62° 15.' N. impinges against 
them and is then deflected more to the north parallel to their course. 
Thirty miles farther down a high ridge appears on the eastern bank of 
the river, and th is, followed for a short distance, soon developes into a 
high mountain range crested with bare limestone peaks and ridges 
exactly similar to those flanking the valley on the west. This point 
may be considered as the northern limit of the great central plain of 
the continent. The mountains he1·e rise suddenly from the plains 
to heights of 3,000 to 4,000 feet, without any fringing belts of foot
hills and plateaus such as accompany them elsewhere. 

North of the point at which the Mackenzie enters the mountains it 
is flanked on both sides by lofty and almost continuous ranges of lime
stone mountains to near the Sans Sault Rapid, in !at. 65° 40' N. The 
lowlands between the two ranges through which the river flows have· 
a width of from twenty to sixty miles. They are broken by low 
plateaus and by a number of short ranges such as Bear Rock, Roche 
Carcajou, and the Rock by the River Side, but contain no elevations ex
ceeding 2,000 feet in height. 

North of lat. 65° 40' N. the ranges east of the .M.ackenzie lose their 
importance and gradually disappear, while those on the western side· 
1·ecede beyond the range of vision, and the river flows through a 
dreary plain, covered to a large extent by lakes and frozen marshes, 
which extends aorthwards to the Arctic Coast. The coniferous 
forest, varied in places by aspen-covered tracts, still continues, but 
the trees present a stunted appearance, and except in sheltered local-· 
ities seldom exceed six to eight inches in diameter. Isolated groves 
and individual trees were, however, noticed even far within the Arctic 
circle, which equal in size those found in the upper reaches of the river •. 

North of tat. 67° N. the Mackenzie bends suddenly westward and 
at the mouth of Peel River again approaches the Rocky Mountains, but 
the range here presents few familiar features. It may be described, 
where croRsed in !at. 67° 20 N., as a huge ridge, sixty miles wide and 
2,500 feet high, surmounted by two longitudinal ranges of moun
tains rising to heights of from 1,000 to 2,500 feet above the sum-
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mit of the ridge. The forests extend only a short distance up the 
slopes and the greater part of 'the surface is either bare or covered with 
mosses and coarse grasses. 

West of the Rocky Mountains in the north-western part of the dis- Country w~st .... of mount ains-.. 
ti-ict, a rugged mountainous region, clothed on the lower levels with a 
monotonous coniferous foi·est, sketches westwards to the Alaskan 
boundary. This region is drained into the Yukon by the Porcupine 
and its tributarieR, and has an elevation above the sea of from 1,000 to 
1,500 ft. It contains numerous short ranges of mountains and hills, but 
these appear to be entirely independent of one another, and trend in 
different dfrections. 

The tract of country in the western part of the district lying be
tween the Pelly-Yukon and the Rocky Mountains, south of the Porcu
pine, is almost unknown. It is drained principally by the Stewart 
and its t ri butaries, and is reported to be hilly and mountainous 
throughout. One range of high limestone mountains skirts the Pelly
Yukon on the east some distance above the boundary stri king a little 
east of south, while a second range, according to the miners, follows 
up the north bank of the Stewart. On most maps a r ange of moun
tains i:; shown crossing the Pelly-Yukon below the mouth of the 
Stewar t and continuing on into Alaska.. The country bordering the 
rive1· here is higher than usual as shown by the increased depth of 
the valley, but no definite range was noticed. 

NAVIGABLE WATERS. 

The Mackenzie River and its continuation Slave River are navigable 
from Fort Smith at the foot of the Slave Rivet· rapids to the Arctic 

d. f ] 300 'l A 11 b '] b l Navigation of ocean, a istance o ovei· , mt es. sma steamer ut t y t rn the Mackenzie . 

Hudson's Bay Company at Fort Smith, in the winter of 1886-8, now 
makes annual trips from that post down Slave River and t he Macken-
zie as fa1· as the mouth of Peel Rive1" which ente1·s the latter at the 
head of its delta, and thence thil'ty miles up Peel Rivet· to Fort Mac-
pherson. The navigable season for the whole route barely averages 
three months as Great Slave Lake is seldom free from ice much before 
the lst of July, and in September the rapids at the head of the Ram-
parts become impassible, while at low water the wide channel at the 
outlet of Great Slave Lake does not exceed foui· to six feet in depth. 
Long stretche~ of the river are, however, navigable for neady ti ve 
months. 

An account of the breaking up of the ice on the Mackenzie and 
L iard is given in another place (see page 87 n). The Liard opens at 
Fort Liurd about the 25th April, and is usually clear as far as its 
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mouth before the lOth May. The impact of the moving Liard 
ice breaks up the sheet covering the Mackenzie, and cleat's in the 
course of a month a passage to the sea. Above the mouth of the Liard 
the ice on the Mackenzie usually remains firm until near the 20th of 
May. On Great Slave Lake the opening of navigation varies from 
the 18th June to the 5th July. 

In the autumn of 1887 d1·ift ice was floating past Fol't Pl'ovidence 
on the 21st of October, and on the Hlth of Novembe1· the river was 
frozen across. Great Slave Lake is usually frozen for some distance 
from the shores Lefore the end of October. 

It follows from these date:> that the Mackenzie, disrega1·ding the ob
structions in low wate1· from rapids, cannot be conEidernd as navigable 
much before the lOth of J nne nor later than the 20th of October. On 
Great Slave Lake the navigable season lasts from about the lst of 
July to the end of October. 

The navigation of the Liard, the principal tl'ibutary of the Macken
zie, is interrupted about twenty miles above its mouth by a series of 
strong riftles. These might possibly be ovel'come by the use of the line, 
but the titeamer Wrigley has not yet attempted to stem them. Above 
the riffles the Liard is easily navigable as far as Fort Liard and thence 
on np the west branch as far as Hell Gate. Above Hell Gate its navi
gation, owing to the numerous rapids and canons, is exceedingly 
difficult and dangerous even with small boats. The Nelson or East 
Branch of the Liard is reported to be navigable by small steamers for 
a hundred miles or more above its mouth. 

Of the other tributaries of the Mackenzie, Peel River is the only 
one which can be considered as navigable. This is ascended annually 
a,; stated above by the steamer -Wrigley as far as Fort Macpher
son, a distance of about thii-ty miles, and if necessary could be fol
lowed much farther, but the exact distance is not known. 

On tbe west side of the Rocky Mountains, Rat River and the Porcu
pine could easily be navigated for thrne or fou1· months of the yea1" by 
small steamers, from Lapierre Ho1tse down to the junction of the latte1· 
with the Yukon. Above the mouth of the Porcupine the Yukon, be
yond a stiff current of from four to five miles an hour, presents no ob
stacle to navigation at1 far as Ri11k Rapids, a distance of ovel' five 
hundred miles, and below the mouth of the Porcupine it is navigable 
to the sea. Stewart Rivet" the principal tribtttal'y of the YukoH on 
the east in the district examined, is repol'ted to be navigable fol' a dis
tance of nearly two hundred miles above its mouih, but has not yet 
been ascended by the steamers plying on the Yukon. 

The navigable waters of the Mackenzie are separated from those on 
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the Yukon in lat. 67° 20 N. by a distance of about sixty miles only. A 
cart trail was staked out some years ago by the Hudson's Bay Company 
across the interval separating these rivers with the intention of sup
plying the Mackenzie River district with goods by way of the Yukon, 
but the project fell through and the road was never built. 

GEOLOGICAL SUMMARY, 

CRYSTALLINE SCHISTS. 

The region examined lies to the west of the great Archrean axis of 
the continent, and the roeks of this system were only seen at two points Archooan rocb. 
east of the Rocky Mountains. At the foot of the rapids on Slave' River 
they consist of coarse grained granitoid gneisses indistinctly foliated, 
and at Fort Rae of a medium grained biotite granite-gneiss. At both 
these places the gneisses evidently belong to the Laurentian, or oldest 
division of the Archrean. 

In the Rocky Mountains themselves no pre-Cambrian rocks were 
observed . 

West of the Rocky Mountains crystalline schists are largely 
developed along the valley of the Pelly-Yukon. They were first Cry~tall in e . sch1sts along 
met with, in ascending the r1vcr, near the International Bound-the Yukon. 
ary, and were then .traced southwards by numerous exposures 
as far as Fort Selkil'k, at the junction of the Lewes and Pelly, 
and they continue on up the Lewes about thirty miles farther. 
'l'he belt of crystalline rocks has a width of something over ~ 

hundred miles and stt-ikes in a south-easterly direction from the 
International Boundary, or lon. 141° W. diagonally across the P elly-
Yulrnn and up the Pelly to near its head, and then continueR on 
across the Frances River.* The extension of the belt beyond the Fran-
ces River is not known. It does not reach the Liard, however , as no 
crystalline schists were noticed on that stream. South of the latitude of 
the Liard the crystalline rocks, like the Rocky Mountains themse lves, 
do not continue southwards along their old strikes, but along parallel 
strikes a couple of degrees farther west. The break in the continuity 
of the Rocky Mountains, which is referred to on another page, has its 
counterpart in a break in the continuity of the belt of crystalline 
rocks which usually accompanies them on the west. 

The dips of the crystalline rocks along the Pelly-Yukon a re usually Dip of rocks. 
westerly and at high angles. 

Along the eastern edge of the crystalline belt the rocks are character- Character of crystalhne 
ized by a general greenish coloUL' and consist largely of altered volcanic rocks. 

•Annual Report Geol. Survey, 1887-~8, part B. 
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rocks. The most important variety is a sh eared and altered greenish 
quartzose schist. With this ar e associated greenish chlorite bearing 
schists, lustrous mica-schists, diabases and serpentines. The schists 
are interbedded with occasional bands of slates and crystalline lime
stones, and are broken th1·ough in many places by igneous iutrusions. 

The green schists are underlain in ascend ing t he river by a 
great thickness of well fol iated mica-gneisses alternating with 
mica and hornblende schists, which are distinctly Archrnan in appear
ance and lithological char acters. They bear a strong general resem
blance to the Archrnan rocks, recently de~cribed by Dr. Dawson from 
t he western part of the Selkirks. Granite inLr usions occur in the 
gneissic area, but less frequently than in the green sch ist belt.
(See pp. 143, 144). 

CAJl(BRO-SIL URIAN. 

The greater part of the unfossiliferous dolomites, limestones and 
calc-schists found along the Liard, west of the Rocky Mountains, 
are identical in litholog ical characters with the Castle Mountain 
group of the Bow River section, and are probably of Cambro-Silurian 
or later Cambrian age. Similar rocks also form the base of the geo
logical section in the Nahanni Butte, and in the mountains near the 
bend of the Mackenzie, seventy mile:> below Fort Simpson. The 
Cambrian slates and quartzites which underlie the limestones and 
d.olomites of the Castle Mountain group along the Bow River are not 
brought to the surface, so far as observed, in the mountains along 
the Liard and Mackenzie. 

No rocks holding Silurian fossils were fo und in any part of the 
district. 

DEVONIAN. 

Distribution of 
the Devonian. 

Devonian rocks were not defin itely r ecognized west of the Rocky 
~fountains . East of the mountains t hey have a wide distribution and 
underlie the g reater part of the country bordering the Mackenzie, all 
the way from Great Slave Lake to below old Fort Good Hope, a dis 
tance measured in a straight line of over '700 miles. They wer t
found all a1·01rnd t he westem arm of Great Slave Lake and were traced 
up Hay River to the falls and up the Liard to the " Long Reach." 
South of the Liard and extending as far south as Peace River, the 
Devonian outcrops al the surface in a bl'Oad band, avel'aging fully 150 
miles in width, striking in a north-westerly and south-easterly direc
tion, parallel to the western margin of the Archrnan axis. On the 
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southwest it is generally overlain by the Cretaceous, and on the north
east overlaps all the older Palreozoic formations and comes directly in 
contact with the Archrean. In all this region the beds are practically 
undisturbed and are seldom affected by dips exceeding a few feet to 
the mile. 

North of the Liard the Devonian has become involved in the fold
ings of the Rocky .Mountains, but in the plain followed by the river 
between the ranges, the beds, except in a few places, such as Rock 
I sland opposite Fort Wrigley, Rock by the River Side, and Bear 
and Carcajou Mountains, are horizontal or nearly so, and rocks older 
than the Devonian are seldom brought to the surface. 

For some miles above the mouth of Bear River the Devonian, which 
fonns the top of the Palreozoic system in the district, is overlain un
conformably by the Cretaceous, and 0 l'etaceous outliers of limited ex
tent recur at intervals all the way to the Upper Ramparts. Below the 
Ramparts Devonian rocks are traceable by numerous exposures as far 
as old Fort Good Hope, where they disappea1· beneath the C1·etaceom;. 

Throughout the Mackenzie district the Devonian is generally Divisi'!ns of the Devoman. 
divisible lithologically into an upper and lower limestone, separ-
ated by a varying thickness of shales and shaly limestones, 
but in some cases lime~tones occul' throughout. The upper 
division has an approximate thickness of 300 feet and consists 
of a compact yellowish weathering limestone occasionally almost 
wholly composed of corals, inte1·stratified with some dolomitic beds. 
This limestone is well exposed at the falls on Hay River and also at 
the Ramparts on the Mackenzie. In both these places it is under-
lain by several hundred feet of greenish and bluish shales, altemating 
with thin limestone beds. At the " Grand View " on the Mackenzie 
the shales are hard and fissile, and are blackened and in places satu-
rated with petroleum. At the Rock by the River Sid,e, and at other place~ 
where the beds are tilted and older rocks exposed, the middle division 
is undedain by 2,000 feet or more of greyish limestones and dolomites 
interbedded occasionally with some quartzitcs. No fossils were col-
lected from the lower part of this series, and rocks older than the 
Devonian may possibly be represented iu it. 

Representative collections of fossils, showing a mixture of Iiamil-Fossi.ls. 
ton and Chemung forms, were obtained from the upper part of the 
shales on Hay River, at a point about forty miles above its mouth, 
and from the same horizon at the Ramparts on the Mackenzie. 
Tile lithological characters and the stratigraphical relations of the 

· limestones at these two points, notwithstanding the fact that they are 
sepal'ated by a distance of over 570 miles, are almost identical. 'rhe 
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fossil faunas also, at the two points, show similar close relations, the 
principal differences being the presence of Rhynch1mella cuboides and 
Spirif era disjuncta at Hay River, and of Stringocephalus Burtini at the 
Ramparts. This might seem to indicate that the beds at the Ramparts 
are slightly older than those at Hay River, but .Mr. Whitcaves thinks 
that both Me referable to the Cuboides Zone. A number of smaller 
collections of fossi ls were obtained at various points along the Mac
kenzie, and a complete list as determined or described by Mr. 
Whiteaves is given below. 

SPONGIJE. 

Astrceospongia Hamiltonensis, Meek and Worthen. Hay River. 

ANTHOZOA. 

Aulopora serpens, Schlotheim. Hay Rive1·. 

ZoANTHARIA. 

Streptelasma rectum, Hall. Mackenzie River. ten miles below Bear 
River. 

Cyathophyllum arcticum, Meek. Rampart, Mackenzie River. 
Cyathophyllum Richardsoni, Meek. Ramparts, Mackenzie River. 
Campophyllum elUpticum. Hay River. 
Oampophyllurn ccespitosum, Goldfuss. Hay River. 
Heliophyllum parvulum, Whiteaves. Hay River. 
Phillipsastrcea H ennahi, Lonsdale. Hay River. 
Phillipsastrcea Verrillii, Meek (Sp.). Hay River 
Cystiphyllum A~iericanum var. arcticum, Meek. Ramparts, Mackenzie 

River. 
Pachypora cervicornis, DeBlainville. Hay River; and Rampart~ 

Mackenzie River. 
A lveolites vallorum, Meek. Hay River; and Ramparts, Mackenzie 

River. 
CRINOIDEA. 

Arachnocrinus Canadensis, Whiteaves. Hay River. 

VERMES. 

Spirorbis omphalodes, Goldfuss. Hay River; and Ramparts, Mackenzie 
River. 

Spirorbis Arkonensis, Nicholson. Hay River. 
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PoLYZOA. 

Hederella Oanadensis, Nicholson. Hay River and Ramparts, Mac-
kenzie River. 

Proboscina laxa, Whiteaves. Hay River. 
Stomatopora moniliformis, Whiteaves. Hay River. 
Ascodictyon stellatum, Nicholson. Hay River. 
Paleschara quadrangularis, Nicholson (Sp.). Hay River; and Ram

parts, Mackenzie River. 
Oeramopora Buronensis, Nicholson. Hay River. 

BRACHIOPODA. 

Crania Hamiltonire, Hall. Hay River. 
Productella subaculeata, var. cataracta, Hall and Whitfield. Rock by 

river side, Mackenzie River. 
Productella spinulicosta, Hall. Hay River; and "Grand View," Mac

kenzie River. 
Productella lachrymosa, var. Zima, Hall. Ramparts, Mackenzie River. 
Orthis striatula, Schlotheim. Hay River; and Ramparts, Mackenzie 

River. 
Strophodonta demissa, Conrad. Hay Rivet'. 
Spirifera disjuncta, Sowerby. Hay River. 
Spirifera disjuncta var. occidentalis, Whiteaves. Hay River. 
Spirifera cyrtinceformis, Hall and Whitfield. Hay River. 
Spirifera (Martinia) glabra, var. Franklini, Meek. Hay River; and 

Ramparts, Mackenzie River. 
Spirifera (M.) meristoides, Meek. Ramparts, Mackenzie Rivet'. 
Cyrtina Hamiltonensis, Hall. Ramparts, Mackenzie River. 
Atrypa reticularis, Linnreus. Hay River; the Rampaets and "Grand 

View," Mackenzie River. 
Atrypa reticularis, var. aspera. Hay River; the Ramparts, and 

"Grand View," Mackenzie River. 
Rhynchonella pugnus, Martin. Ramparts, Mackenzie River. 
Rhynchonella cuboides, Sowerby. Hay River. 
Rhynchonella castanea, Meek. Ramparts, Mackenzie River. 
Eatonia variabilis, Whiteaves. Hay River. 
Pentamerus galeatus, Dalman. Ramparts, Mackenzie Rivet'. 
Stringocephalus Burtini, Defrance. Ramparts, Mackenzie River. 
Cryptonella Oalvini, Hall and Whitfield. Ramparts, Mackenzie R ivet'. 
New&erria (Rensselaeria) [(:evis, Meek (Sp.). Ramparts, Mackenzie 

River, 
2 
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PELECYl'ODA. 

Paracyclas elliptica, Hall. Ramparts, and ten miles below Bear 
River, Mackenzie River. 

Schizodus Ohemungensis, Con?;ad. Hay River. 

GASTEROPODA. 

EuomjJhalus (Straparollus) inops, Hall. Ramparts, Mackenzie River. 
Euomphalus (Straparollus) flexistriatus, Whiteaves. Ramparts, Mac

kenzie River. 
Euomphalus Maskusi, Whiteaves. Hay River. 

CEPHALOPODA, 

Orthoceras (two species). Hay River. 
Goniatites. Hay River. 

CRUSTACEA. 

OsTRACODA. 

Primitia scitula, Jones. Hay River. 
Aparchites mitis, Jones. Hay River. 
Isochilina bellula, Jones. Hay River. 

TRILOBITA. 

Proetus Haldemani, Hall. Ramparts, and Grand View, Mackenzie 
River. 

The limestones which rise from beneath the Cretaceous on the Liard 
a few miles below Fort Liard hold fossils characteristic of transition 
beds between the Devonian and the Carboniferous.;; The following 
.species were collected there from one exposure :-

Streptorhynchus, like S. umbracu.lum. 
Spirifera, two ribbed species. 
Spirifera (Martinia) setigera, Hall. 
Athyris subquadrata, Hall. 
Pwetus peroccidens, Hall and Whitfield. 

Similar transition beds occur all along the Rocky Mountains, south 
·to the International Boundary, but havA not been detected heretofore 
·east of the Cretaceous basin of the plains. 
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TRIAS. 

Beds holding Triassic fossils occur along the Liard in the eastern Character of 

foot-hills of the Rocky Mountains. They consist of dark shales, Triassic beds. 

usually rather coarsely laminated, and passing into calcareous shales 
interstratified with sandstones and shaly and massive limestones. The 
latter are moderately crystalline, are dark in colour, and are usually very 
impure. They are harder than the shales, and at Hell Gate narrow the 
valley into a canon. The beds undulate, usually in easy folds, along the 
valley, and are exposed in numerous disconnected sections, but it was 
found impossible in hurrying through to make even an approximate 
estimate of their thickness. Triassic fossils were found at the Rapids 
of the Drowned, at Hell Gate and at one intermediate point. It is pro-
bable, however, that a considerable proportion of the barren shales east 
and west of these points are also of Triassic age. All the fossils col-
lected have been examined by Mr. Whiteaves, and the following list of 
species, nine of which are described by him in Vol. I, pt. 2, of the 
"Contributions to Canadian Palreontology," is furnished by him:-

Spiriferina borealis. 
Terebratula Liardensis. 
Monotis ovalis. 
Halobia ( Daonella) Lornrnelli, Wissman. 
Halobia occidentalis. 
Nantilus Liardensis. 
Popanoceras McConnelli. 
T1·achyceras Canadense. 
Trigonodus ? productus. 
Margarita Triassica. 

Triassic beds were not detected along the eastern edge of the Liard 
Cretaceous basin. They are also absent from the valley of the Mac
kenzie, as the Cretaceous rocks wel'e found there in a number of places 
resting directly on the Devonian. 

CRETACEOUS. 

Fossiliferous Cretaceous beds were not recognized in descending the 
Liard until the plateau belt which borders the eastern foot-hills was 
reached. Below Fort Halkett, west of the mountains, a band of soft Cretaceous of 

dark sbales crosses the river, which may be in part Cretaceous, but no the foot-hills. 

fossils were found in it. The eastern foot-hills are built of a great series 
of alternating shales and sandstones, with some limestones, all folded 
closely together, which resemble those found in the foot-hills farther 
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south, and, like them, probably consist largely of Cretaceous rocks, but 
it was found impossible on a hasty trip along one line to separate these 
from the Triassic, or from the shales which cap the Palreozoic system, 
owing to the lithological similarity which pl'evails throughout. East 
of the foot-hills the convolutions gradually cease and the Eection be
comes more legible. The beds here consist of soft, finely laminated 
shales, interstratified with a few beds of sandstone and ironstone. They 
have a minimum thickness of 1,500 fee t. The shales yielded some 
fossils among which were several specimens of Placenticeras P ere
zianurn, one of the characteristic fossils of series C. of the Queen 
Charlotte Islands. With t his were species of Carnptonectes and 
lnocerarni. Near the eastern edge of the plateau belt the shales are 
overlain by mass.ive beds of rather soft eandstones and conglomerates, 
the thickness of which Wf\'\ not ascerta ined . The conglomerates are 
affected by a gentle easterly dip, and descend to the level of the river 
in the course of a few miles. F l'om the point at which they disappear 
to the eastern edge of the Cretaceous basin, the rocks consist of 
dark fissile shales, crumbly sandy shales and sandstones, but the ex
posures along the valley are infrequent, and the succession soon 
becomes obscure. 

The Cretaceous section along the L iard thus shows two great shale 
and sandstoue series separated by a heavy band of sandstones and con
glomerates. The lower shales, from the imperfect fossil evidence at 
hand, and also from their lithological character, may be refe!'r ed tenta
tively to the horizon of the Queen Charlotte Islands or Kootanie forma
tion, the upper shales to that of the Benton, while the intervening 
conglomeritic band probably represents the Dakota. The lithological 
succession of the Cretaceous beds here is almost identical with that 
which obtains in other parts of the Cordilleran be! t north of the Inter
national Boundary and on the Queen Charlotte Islands,* aud shows that 
similar conditions of deposition prevailed at the same time over this 
whole area. 

The Cretaceous rocks cross the Liard with a width of over a hundred 
miles, and north of the river enter a bay in the mountains, the extent 
of which to the north-westward is not known; southwai·ds they are 
connected with the great Cretaceous basin of the plains. 

~~~t~~~~u~f Fifteen miles below Fort Liard the Devonian limestones rise to the 
with Devonian. surface, but the junction between them and the overlying :M:ezozoic 

rocks is concealed, and I was unable to ascertain whether the older beds 
continue to the eastern edge of the basin or are here overlapped by the 
Upper Cretaceous. It is probable, however, that the latter is the case. 

•Am. Journ. Soi., Vol. XXXVIII, p. 120. 
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The plains bordering the lower part of the Liard and the UJ)per part Cretaceous 
along the 

of the Mackenzie rest on Devonian limestones and shales, and Cretace- Mackenzie. 

ous rocks were not detected in descending the latter stream until the 
Dahadinni River in lat. 64° N. was reached. They consist here of a 
couple of hundred feet of dark grey shales and sandstones. They are 
exposed along the v.alley for ten or twelve miles, and are then con-
cealed by the boulder-clay, but probably continue under the latter as 
far as the Tertiary basin at the mouth of Bear Rh-er, a distance of 
fifty miles. The Cretaceous beds here occupy a depression between 
two high ranges of limestone mountains and cannot have a greater 
width than ten or fifteen miles. They have been separated from the 
Cretaceous beds which form the western shores of Great Bear Lake by 
the elevation of the Mount Clark range. 

Forty miles below Bear River the Cretaceous beds reappear on the 
banks of the Mackenzie, and with the exception of one break of a couple 
of miles where they have been removed by denudation, underlie the 
valley all the way to the Ramparts, a distance of ninety miles. The 
fossils obtained both from this area and from the one above Bear River 
consist of fragments of Ammonites and Inocerami, too imperfect for 
specific determination. 

A. hundred and twenty miles below the Ramparts, the Mackenzie 
enters a third Cretaceous area, and the largest one on the river. Cre
taceous beds appear in the banks a short distance below old Fort 
Good Rope and extend down the Mackenzie to the head of its delta, 
and westwards across the Rocky Mountains and down the Porcupine 
to about long. 139° W. They consist on the Mackenzie of coarse shales 
interstratified with some sandstones and fine grained conglomerates; 
in the mountains of several thousand feet of barren sa,ndstones and 
quartzites underlain by dark shales, and on the Porcupine of the same 
two series underlain by a great thickness of alternating shales, sand
stones and conglomerates, holding Aucella Mosquensis var. concentrica. 
The intermediate dark shales are probably of Benton a,ge, while the 
lower division so far as the fossil evidence goes, represents the Queen 1 

Charlotte Island formation and the Dakota (seep. 139). 
Cretaceous shales holding Aucella and passing upwards into fine Cretaceous 

grained conglomerates, occur on the Yukon for many miles above and¥'~~~~~ the 

below the mouth of the Tatonduc (seep. 139), and were traced by 
Ogilvie up the latter stream for some distance. They have been greatly 
disturbed and are folded up in broad bands with the underlying Palaio-
zoic limestones. 

It is highly probable that the various Cretaceous areas scattered 
along the Liard, Mackenzie, Porcupine and Pelly-Y ukon, were originally 



.Distribution of 
Tertiary. 

Character of 
Tertiary. 

22 D GEOLOGlCAL AND NATURAL HISTORY SURVEY OF CANADA. 

connected and have been separated by denudation. This is shown by 
the structure of the region, by the fossil evidence so far as it goes, and 
by the lithological and stratigraphical resemblances which prevail 
throughout. 

TERTIARY. 

Tertiary beds occur at the mouth of Bear River and occupy a basin 
of about thirty to forty miles in length and twenty to thirty in breadth. 
They rest unconformably on the underlying Cretaceous shales and De
vonian limestones. They are lacustral in origin and consist largely of 
discordantly bedded sand, sandy clays, clays and gravels. Beds of 
purely argillaceous material usually somewhat plastic in character are 
also present, and seams of lignite and carbonaceous shales not infre
quently constitute a considerable proportion of the section. A more 
detailed description will be found on page 96. The beds have an an
ticlinal attitude on the whole, but are usually nearly horizontal. They 
have a minimum thickness of 600 feet. Remains Of plants are abun
dant in some of the beds, but no animal fossils either vertebrate or 
invertebrate have so far been obtained. The following list includes 
all the species collected by various travellers up to date:-

Pteris Sitkensis, HEER. 

Smilax Franklini. 
Glyptostrobus Ungeri, HEER. 

Sequoia Langsdorffii, BRONGT. 

Taxodium distichum. 
Taxites Olrild, HEER. 

Populus arctica, HEER. 

" Richardsonii, HEER. 

" " var. latior. 
" H1Jokeri, HEER. 

Salix Raeana, HEER. 

B etula macrophylla, GPT. 

Corylus McQuarrii, FORBES. 

Quercus Olafseni, HEER. 

Platanus aceroides, HEER. 

Juglans acuminata, BRONGT. 

Viburnum Nord.enskioldii, HEER. 

Pterospermites spectabilis, HEER. 

" dentatus, HEER. 

Tilia Malmgreni, HEER. 

Phyllites aceroides, HEER. 
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Hedera MacOlurei, HEER. 

Magnolia Nordenskioldii, HEER. 

Callistemophyllum latum, DAWSON. 

Carpolithes seminulum, HEER. 

Carpolithes. 
Leguminosites (?) borealis, DAWSON. 

Antholithes amissus, HEER. 

Pyritized and ferruginous wood of Sequoia and other genera. 

23 D 

This list is in the main the same as that published by Sir William 
Dawson in the Transactions of the Royal Society of Canada (Vol. VII, 
Sec. IV, Page 69), but it also includes some additional Rpecies collected 
by the writer, and since described or determined by Sir William. On 
the evidence of the plants enumerated above, Sir William refers the f'-rget_of er rn.ry. 
beds to the Laramie (seep. 99). This reference is not supported by 
the stratigraphical evidence, but is not contradicted by it. The beds 
occupy a separate basin and differ from the Laramie in resting uncon
formably on the terranes below. In this respect and also in theii· 
lithological character they are more closely allied to the Miocene lacus
tral deposits of the southern plains. 

West of the mountains soft incoherent beds resembling those at the Tertiary west 

mouth of Bear River and probably of about the same age, are exposed of mountains. 

along the Porcupine River in the vicinity of the Old Crow Mountains. 
They were first seen about half a mile above Fishing River and were 
traced as far as the head of the Ramparts, a distance in a direct line of 
forty-two miles. Opposite the Old Crow Mountains and at another 
pointfarthei· up the river they are interrupted by uplifts of the underly-
ing Cretaceous shales. Like the Bear River beds they rest unconform-
ably on the rocks beneath. They consist essentially of light coloured 
sands, sandy clays, clays and conglomerates, with occasional nodulfit' 
beds of ironstone, and in one section held a small lignite seam. No 
fossils of any kind were obtained from them. They are horizontal, 0 1· 

nearly so, and have a minimum thickness of 300 feet. Similai· beds 
were noticed in the interval between the Upper and Lower Rampal'ts, 
and also occur for a short distance along the river below the Lower 
Ramparts. 

'l'he Tertiary beds occupy basins in the oldei· rock, and evidence an 
elevation of the land at the end of the Cretaceous pel'iod followed by 
prolonged denudation, and a subsequent depression, accompanied by 
the formation of the lakes in which they were laid down. 
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1 SUPERFICIAL DEPOSITS AND GLACIAL ACTION. 

Details of the character of the various supedicial deposits met with 
will be found in the descriptive part of the report, and it will only be 
necessary here to summarize the general results. 

On the Liard River, below the mouth of the Dease, stratified sands, 
gravels and clays of glacial age are constantly met with, and jn 
one or two places are underlain by sandy clays, which were doubt
fully referred to the boulder clay period. The distribution of the 
latter is, however, very limited in the section cut by the river west 
of the mountains, and the gravels and sands were repeatedly observed 
to rest directly on the underlying older rocks. Below Portage Brillee 
tenaces rising in steps up to a height of several hundred feet are 
extensively developed, and border the rive1· all the way to the 
mountains. While passing through the mountains and eastern foot
hills ordinal'y river valley deposits were noted. Eastern erratics 
were fi1·st noticed on leaving the broken plateau belt which fl anks 
the foot-hills on the east in this latitude, and were then traced all the 
way to the Mackenzie. The highest point at which they were found 
was on the flanks of a mountain situated opposite Fort Liard, approxi
mately in lat. 60° N., long. 123° W., where they reach an elevation 
of 1,500 feet above the surface of the surrounding country , or about 
2,300 feet above the sea. The erratics extend much farther west than 
the boulder-clay, and are pl'Obably water-bome. Eastwards from the 
foot-hill region stratified sands and gravels rest on t he Cretaceous rocks, 
and are exposed in numerous sections until a point about twenty miles 
below Fort Liard is reached. Below this the river winds for many miles 
through one of those filled up dep1·essions in the boulder-clay which are. 
so frequently met with on the a rea of the great plains. In this stretch 

First appear- stratified sands and silts only are sefm. Forty miles from the mouth 
ance of 
boulder-clay. of the river, measuring in a straight line, the Devonian rocks rise from 

beneath their lacustral covering, and are soon afterwards overlain by 
unmistakeable boulder-clays of the ordinary type. Boulder-clays are 
then almost continuomily exposed on to the mouth of the river. 

Alluvial beds Slave River, below Fort Smith, winds through an alluvial plain all 
on Slave River. L d · f d 1 d the way to Great Slave ake, an sectwns o san s, c ays an gravels 

of later age than the boulder-clay are exposed at the elbows of all the 
bends. The width of this plain is considerable, as Salt River, a tri
butary of Slave River, serpentines through it in a westerly direction 
for fifteen miles, and it probably extends nearly as fa1· to the east. It 
is underlain partly by loam and partly by sandy soils, and contains a 
number of treeless areas. · 

i Republished in part from Bull. Geol. Soc. Am., vol. i, p. 540. 
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Some notes on Great Slave Lake are given on pages 67-71. The lowTGerratc~1°n rea ~ave 
terraces which surround thiR lake are interesting, as they afford evi- L!tke. 
dence either of a damming up of the whole eastern end of the lake by 
ice, or, what is more probable, judging by the much greater heights at 
which they were found by Back at the eastern end of the lake than 
those which obtain around the western part, of significa.nt changes it: 
elevation. The elevation of the region bordering the Mackenzie where 
it issues from the lake is inconsiderable, and a rise in the level of the 
latter sufficient to bring it up to the highee terraces would, under pre-
.sent conditions be impossible, a8 the outlet would immediately be 
-enlarged to a width equal to that of the lake itself. The Archaian 
portion of Great Slave Lake is evidently pre-glacial in itt> origin, as 
its peculiar crnciform shape, its gt·eat depth , viewed in connection 
with the comparatively low elevation of the surrounding country, and 
the precipitous shore cliffs which occur so frequently around it, are all 
features which can scarcely be attributed in their entfrety to glacial 
work. It is possible, however, that the western part, which is much 
shallower and has low shelving shores, may ha,ve been excavated ill 
part or altogether by a glacier forcing its way out of a previously 
formed basin to the east. 

Hay River, which empties into Great Slave Lake near its western Hay River. 
-end and drains the country to the south-west, has evidently had a his-
tory somewhat similar to that of Niagara, but it has not yet been 
th,oroughly explored. It was ascended as far as the Alexandra Falls, 
and a description of the latter and the accompanying gorge will be 
found on page 73. 

About ninety miles south-west of the west end of Great Slave J.,ake, 
a north-easterly facing escarpment, marking a permanent rise in the 
general elevation of the country was crossed, while on a winter trip 
from Fort Providence to Lake Bis-tch6, the front and summit of which 
were covered with a medley of steep-sided, intet·lacing hills and ridges, Morainic ridge. 

similar in appearance to those found on the Grand Coteau de Missouri 
of the plains, and evidently like them of morainic origin. The depth 

·of the snow, however, prevented a satisfactory examination. No other 
morainic belts or areas were noticed in this part of the district, and the 
surface, as a rule, is rather uniform, but swells occasionally into wide 
ridges of little height running in a north-north-westerly direction. 

'The shallow depressions between the ridges are covered largely with 
mossy muskegs and lakes. 

Proceeding down the Mackenzie from Great Slave Lake, alluvial 
·clays form the banks for some miles, aud then a boulder-clay makes its 
. appearance scarcely distinguishable in character from the same for ma-
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tion as developed in Eastern Canada, 3,000 miles distant. It occurs, 
here as a light-yellowish, compact, arenaceous clay, filled with rounded 
Archrean boulders, and, as elsewhere, showing little or no signs of 
stratification, and is traceable, with some variations in charactet', as far 
as the Lower Ramparts, or to the head of the deltoid portion of the 
river; and this notwithstanding the fact that less than a hundrnd miles 
below the mouth of the Liard the Mackenzie enters the flanking ranges 
of the Rocky Mountains, and for the next three 01· four hundred miles 
its valley is partially guarded on the east by ranges of mountains, 
some of which exceed 4,000 feet in height. The thickness of the· 
boulder-clay is extremely irregular. In some of the pee-glacial de
pressions sections ex1~eeding 250 feet in thickness were frequently 
noticed, while a few miles away the older rocks rise to the surface, . 
and the boulder-clay blanket either thins out or completely disappears. 

For some fifty miles above Bear River the boulder-clay is much 
darker in colour than is usually the case, and is apparently mostly 
derived from the dark shales of the Cretaceous and Devonian, which 
floor the valley. It is almost destitute of boulders, is very plastic, and 
is broken down by land-slips into ruinous-looking banks similar to · 
those produced on the Saskatchewan and other l'ivers of the plains by 
the sliding of the Pierre shales. The scarcity of boulders in this reach 
is probably connected with the fact that. the mountains east of the 
river are here higher and more continuous than in other parts of the 
valley, and afforded a more complete protection against the eastern ice 
invasion. North of Bear River the boulder-clays reve1·t to their nor
mal character. 

The boulder-clay throughout the greater part of the valley is overlain 
l;>y heavy deposits of stratified sands, clays, and gravels, probably lacus
t1 a,l in their origin, and is underlain by a gravel terrane somewhat simi
lar to and oc.:cupying the same relative position as the Saskatchewan 
gravels of the plains of Alberta and Assiniboia, but differing in contain
ing a much greater proportion of Laurentian pebbles. 'rhese beds 
have a thickness in some cases of fully 150 feet, and contain well
rounded pebbles ranging in size up to eight or ten inches in diameter. 
They are intimately connected with the boulder-clay, and in one place 
were observed to alternate with it, and they seem to show that the 
boulder-clay period in thiti region was preceded as well as followed. by 
what may be termed a lacustrine epoch, during which the surface · 
depressions were filled with extensive lakes. 

The few facts observed in regard to the direction of ice flow in the 
Mackenzie valley support the theory of Dr. Dawson as to its northerly 
movement. In the western part of Great Slave Lake the direction of' 
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the ice current, as stated on page 76, was due west. Five degrees 
farther north well marked glacial strioo, striking 15° north of west, 
were observed crossing the summit of Roche Carcajou. This rock, 
which must have been completely submerged, rises to a height of 1,000 
feet above the surface of the river. Impol'tant evidence on the same 
point is also afforded by the fact that the boulder-clay near the Lower 
Ramparts of the Mackenzie is in approximately the same latitude as 
the northern boundary of the Archooan a rea to the east, and the gueissic 
boulders which it contains must have travelled either straight west or 
north-west in order to reach their present situation. These facts allow 
the inference that the ice from the Archooan gathering grounds to the 
east poured westwards through the gaps and passes in the eastern 
flanking ranges of the Rocky Mountains, until it reached the barrier 
formed by the main axial range, and unable to pass this, was deflected 
to the north-west, in a stream approximating 1,500 feet in depth, down 
the valley of the Mackenzie and thence out to sea. 

In crossing the mountains by the Peel River Portage few glacial Terrace1f. 

features were noticed. A couple of terraces, the higher of which has 
an elevation of about 550 feet above the sea, flank the range on the 
east, and a sub-angular gneissic erratic was found at a height of 1,500 
feet, but this was probably water-borne. On the western side of the 
mountains a tenace, with fragments of a higher one resting on it in 
places, was crossed at an elevation of about 1,500 feet above the sea. 
Proceeding down Rat River to the Porcupine, and down the latter 
through the ramparts, sands, gravels and silts are found resting on the 
underlying rocks, but no boulder-clay, perched boulders or other evi-
dence of glaciation were anywhere seen. Along the upper part of 
the Ramparts river g 1·avels, often very coarse in character, were noticed 
at various points up to elevations of 400 or 500 feet above the surface 
of the river. Some miles below the Ramparts the banks of the valley Great plain 

diverge on either side, and enclose a great plain through which the 
Porcupine serpentines all the way to the Yukon, a distance mea1mred 
in a straight line of about seventy-live miles. This plain has a width 
in its widest part of fully ninety miles. Sections are cut through it in 
different directions both by the Porcupine and Pelly-Yukon, and show 
it to be underlain throughout by stratified !lands and silts, often showing 
false bedding and with occasional laye1·s of gravel. The latter appeared 
to become finer-grained and of less relative importance towards the 
centre of the area. The size of the plain, its uniformity and the cha!'ac-
ter of the beds which underlie it suggest a delta origin: and correlate 
it with the lowlands at present in course of formation a t the mouth 
of Slave River in Great Slave Lake. It is probable that a lake basin 
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or great dilatation in the channels of the Porcupine and Yukon once 
existed here and has been obliterated by the deposition of the detritus 
brought down by the two streams, or, as suggested by Russell,* the 
facts may be explained by a damming back of the Yukon by recent 
orographic movements. 

The Yukon, above its junction with the Porcupine, winds through 
the alluvial or lacustral plain which has just been desci·ibed for a dis
tance of seventy miles. Above this the valley becomes more con
tracted, and is floored with the older rocks or the ordinary rivet· 
wash. Opposite the International Boundai·y a terrace was noticed 
by Russell at a height of 734 feet above the level of the river. 
Above the boundary fragments of similar high terraces, usually 
somewhat indistinct, occm· at several points, and rolled gravels 
were found at varying heights opposite all oui· camps. 1rhirty miles 
below the mouth of the Pelly rolled gravels, evidently del'ived from 
broken down terracei:<, were found in some abundance up to a height 
of 800 feet. From the Stewart River upwards, tenaces of a more recent 
date, ranging up to a hundred feet in height, border the river at inter
vals and increa8e in elevation as we ascend, but no boulder-clay or other 
evidences of glaciation were seen until a point about seven miles below 
the Rink Rapid was reached. Above this signs of glaciei· action, as pre
viously pointed out by Dawson , are unmistakeable. The plateau bor
dering the Pelly-Yukon was not examined, but, judging simply from the 
records of the Ice age which the valley itself affords, it would appear 
that the glacier which undoubtedly filled the upper }Jart of the valley 
of the Lewes and moved northwards did not descend much below !at. 
62° 24' N. Below this the deposits indicate a flooded valley, but 
nothing else. 

A feature of some interest in connection with glacial phenomena, 
and which may have some bearing on the non-glaciated condition of 
part of Alaska and the adjacent portion of the North-West Territory 
of Canada, is the faet that glaciers are unknown in the Ror.ky Moun
tains north of the headwatei·s of the Athabasca, or about !at. 54° N. 
North of this occasional patches of snow survive the immmer in sheltered 
nooks, but even these decrease in frequency with increasing latitude, 
and on the Peel River portage, in !at. 67° 20' N., the snow had entirely 
disappeared before the middle of July. Also, in descending the Porcu
pine and ascending the Yukon, no snow was seen until far np the 
Lewes, and no glaciers until the head waters of this stream were 
reached. It follows from this that climatic change:> which would 
extend the present glaciers of the Bow and Saskatchewan far down 

•Bull. Geol. Soc. Am., Vol. I, p. 114. 
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their valleys might have little or no effect in imposing glacial condi
tions on this more northern region. 

ECONOMIC SYNOPSIS. 

GoLD.-As a full account of the discovery of gold and the progress 
and present condition of gold mining in the Upper Liard, Cassiar and 
Yukon districts is given by Dr. Dawson in the Annual Report of the 
Survey, 1887-88, Part B., pp. 78-86 and 178-183, it will be unnecessary 
to go into the subject in detail here. "Colours" of gold occur in the bars Gold on the 

. Liard. 
of the Liard all the way to its mouth, but no deposits of economic 
value have been found below the Devil's Portage. A number of bars 
were worked, between the Devil's Portage and the mouth of Dease 
River, for several years after the discovery of gold on the Liard by 
Messrs. l\foCulloch and Thibert in the year 1872, but these are now 
all abandoned and the records of them lost. At the pt'esent time no 
miners are employed on the Liard below the mouth of Dease River. 

Gold in paying quantities has not been found on either the Macken
zie or the Porcupine, and the rock formations bordering these rivers do 
not appear to be gold-bearing. 

On the Pelly-Yukon above the Boundary, and as far as the mouth of Gold on the 

the Pelly, the limit of my examination, gold in varying quantities is of Yukon. 

almost universal occurrence, but up to the present time active opera-
tions have been confined almost entirely to two of the tributaries. Of 
these .Forty Mile C1·eek enters the Pelly-Yukon from the west, about 
forty miles above the boundary and has its course mostly in Alaska, 
while Stewart River comes in from the east and flows through Canadian 
tenitory all the way. Gold wa& discovered on the Stewart in 1885, and 
in that and the following yeal' the estimated yield of the various bars 
amounted to over $100,000, bu t in 1887 it was almost desei·ted owing 
to the discovery of coal'se gold on Forty Mile Creek, and the consequent 
"stampede" of the minees to that stream. The gold on the Stewart is Stewart River. 

r eported to be "fine," and the baes al'e· often exhausted undel' present 
conditions in a single season's work, but us they are abandoned when 
the yield falls much below $10 a day per man, it is highly probable 
that work on many of them will be resumed when improved methods 
of mining are introduced, and the present exhol'bitant peices for 
labom· and provisions are reduced. Extensive gravel benches of a morn 
or less auriferous character border the Stewart in many places, and 
promise remunerati \ e r eturns if worked on a large scale. 

Fol'ty Mile Creek proved a veritable bonanza to most of the miners Forty Mile 

who reached it early in 1887, but in 1888 the returns , owing to the Creek. 
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continued high water, were disappointing. In the former year the 
yield has been estimated all the way from $75,000 to $150,000 and was 
probably in the neighbourhood of $100,000. In 1888 the yield in con
quenee;of the enforced idleness of the miners, declined to less than 
$20,uOO, most of which was obtained from the upper or Alaskan part 
of the stream. The number of miners employed on the stream during 
the two seasons varied from about 100 to 350. 'fbe gold on Forty Mile 
Creek is coarser than that obtained from the Stewart, but the aurifer
ous bars are usually of little depth and are soon skimmed over. Some 
attention was paid during the season of 1888 to prospecting the 
gulcbes and gravel terraces bordering the stream, but these have not 
been worked as yet to any notable extent. 

The country rocks bordering the Pelly-Yukon, all the way from the 
boundary to White River and beyond, consist of schists broken through 
by eruptive granites and diorites, geological conditions peculiarly favor
able to the existence of metalliferous deposits. (Seep. 140.) They are 
traversed in many places along the river by promising quartz veins 
and ledges, but these have been very little prospected as yet, the miners 
contentingithemselves up to the present with the development of the 
more easily worked placer deposits. 

SILVER.-A small lode of argentiferous galena c1·osses Forty Mile 
Creek a couple of miles above its mouth. A specimen of this brought 
back by Mr. Ogilvie and analyzed by Mr. Hoffmann yielded over 38 oz. 
of silver to the ton. 

Copper Pyrite~. COPPER.-Copper pyrites, in small quantities, waR noticed at several 
points between Forty .Mlle C1·eek and Fort Reliance. It does not occur 
in veins, but appears to impregnate individual layers of the schist it
self. Traces of copper were also observed in the Castle Mountain dolo
mites at the base of the Nahanni Butte section. 

Asbelltus. FrnRous SERPENTINE.- Some of the serpentines in the vicinity of 
Forty Mile Creek occaf!ionally assume a fibrous structure and pass into 
a picrolite or coarse asbestus. A small specimen of good serpentine 
asbestus has also been brought from the Stewart River, (see Annual 
Report Geol. Survuy, 1887- 88, p. 27 B). 

-Gypsum. GYPSUM.-Gypsum occurs in large quantities in the Devonian rocks 
of Bear Mountain at the mouth of Bear River (see p. l 02) . 

. Salt springs. SALT.-Several salt springs drain into Salt River, nea1· Fort Smith, 
about twenty-five miles above it8 mouth. Some of the springs have 
basins ten to twelve feet in diametei', which are encrusted with crys
talline salt of excellent quality (seep. 65) . Salt is also reported to 
occur on the bead-waters of a small stream which enters the Mackenzie 
about fifty miles above Fort Norman. 
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SuLPHUR.-Mineral springs of largo volume occur at Sulphur Point, Sulphur spring. 
-0n the south shore of G!·eat Slave Lake, and also at the tar springs, 
north of Point Brulee on the north shore. In both cases small quanti-
ties of sulphur are deposited in the basins of the springs and along the 
·channels of the streamlets which drain them. 

CoAL.-Small seams of impure lignite were found on the Liard, a Lignite. 
few miles above the Little Canon, and large blocks of drift lignite 
occur on the same stream at the mouth of Coal River. On the Mac
kenzie the Tertiary beds at the mouth of Bear River hold several seams 
·of lignite, ranging in thickness from two to four feet, and one seam 
which was concealed at the time of my visit, is reported by Richard-
son to be nine feet thick. The lignite here is of inferior quality, and 
has been bumt in many places for some distance from the surface by 
fires which have been in existence since the river was first discovered. 
West of the mountains a small seam of lignite was observed on the 
Porcupine, a few miles a hove the mouth of Old Crow River, and seams 
of coal are reported to occur in a small stream which enters the Pelly
Yukon from the east below Forty Mile Creek. The latter is probably 
of Cretaceous age. 

PETROLEUM.-The Devonian rocks throughout the Mackenzie valley Oil bearing 
are nearly everywhere more or less petroliferous and over large areas beds. 
afford -promising indications of the presence of oil in workable 
quantities. The rocks in several places around the western arm 
of Great Slave. Lake, are highly charged with bituminous matter, 
and on the north shore tar exudes from the surface and forms 
springs and pools at several points (see p. 77). The tar from 
these springs is used by fur ti-aders and others in the country 
foe pitching boats and canoes, and they report that a pool 
when exhausted quickly renews itself. In descending the Mackenzie 
bituminous limestones were noticed at the "Rock by the River Side," 
at Beae Rock, at the Ramparts, and at numerous other places. Near 
Fort Good Hope several tar springs exist, :10d it is from these that the 
Hudson's Bay Company now obtain their principal supply of pitch. 
The springs are situated at some distance from the river and were not 
examined. Still farther down, in the vicinity of old Fort Good Hope, 
the river is bordered for several miles by evenly bedded dark shales of 
Devonian age which are completely saturated with oil. The shales 
here ha\e been reddened in many places by the burning of the oil 
which they contain (see p . 111). 

The possible oil countt-y along the Mackenzie valley is thus seen to 
be almost co-extensive with that of the valley itself. Its remoteness 
from the :present centres of population, and its situation north of the 
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still unworked Athabasca and Peace River oil field will probably delay' 
its development for some years to come, but this is only a question of 
time. The oil fields of Pennsylvania and at Baku already show signs 
of exhaustion, and as they decline the oil field of not·thern Canada will 
have a corresponding rise in value. 

CLIMATE AND AGRICULTURE. 

In the region in the vicinity of Great Slave Lake and down the val
ley of the Mackenzie for two or three hundred miles, spring weather 
generally sets in about t he last week in April or the first week in May, 
and by the 15th of May the snow bas usually disappeared and vegeta
tion has begun. The summer temperature, as a rule, is moderate, the 
thermometer r arely rising much above 70° F . in the shade, OL' sinking 
below freezing point. The warm weather lasts about four months only, 
and by the middle of September is practically over. 

Around Great Slave Lake the soi l seldom t haws out to a greater 
depth than eight feet, and in many of the muskegs and marshes i0e 
remains throughout the year at a depth of about two feet. In des
cending the Mackenzie the frozen soil grndually approaches the 
surface. At Fort Norman at the end of summer i t lies at a depth 
of about six feet, at Fort Good Hope at about four feet, and at the 
mouth of Peel River at about two feet. The thickness of the frozen 
stratum was not ascertained. 

Winter sets in about the middle of October and lasts for fully six 
months. In the autumn of 1887 the first snow fell at Fort Providence 
on the lst of October, on the 21 st of October ice was drifting in the 
river, and on the 16th of Novembe1· the Mackenzie was frozen across . 
The winters are characterized by their steady cold weather. In 1887-
88 the thermometer did not rise above freezing point between the 4th 
of November and the 20th of A rril, and from the lst of December to 
the Jst of .March was usually 20° or more below zero. The coldest 
dip of the season occurred on the 13th of February, when the thermo
meter marked 48° below zero. The winter winds are seldom very 
strong, and are generally from the N.N.W. or N.E. The precipitation 
is light, but no accurate records of it have been kept. In the season 
of 1887-88 the snow accumulated on the g11ound to a depth of about 
three feet. This represents the total snowfall as no thaw occuned be
tween the 29th of October and the lst of May. 

The agricultural capabilities of a region in which the snow lies on 
the ground for 11early seven months in the year, and in which the soil 
never thaws out to a greater depth than six or eight feet, are neces
sarily limited, but that crops of various kinds will mature even under 
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these unfavorable circumstances has been proved by the experience of 
over a quarter of a century. At all the posts of the Hudson's Bay 
Company, along the Mackenzie and its tributat·ies, with the exception 
of Fort Ma,cpherson, small plots of land are annually cultivated and 
large quantities of potatoes, turnips, beets and other vegetables at·e 
grown for use in the diskict; while at Fort Liard and Fort P1·ovidence, 
the two most southerly posts in the district, both wheat and bal'ley, have,. 
been tried with success (see p.p. 54n and 78n ). There is, however, little 
reason to hope that the :Mackenzie River district as a whole, or even 
the southern part of it, except in limited areas, will ever be able to sup· 
port a purely agricultural community, or that its products will ever 
be able to compete in the open markets of the world with the produce 
of more favoured regions. Its agricultural development will depend 
on a local market being obtained. When the time comes, M come it 
mu'lt, when the undoubted mineral resoul'ces of the region are dt·awn 
upon, the food required by the mining population, or the greater part 
of it at least, can be supplied locally. 

The amount of at'able land is small compared to the total a t·ea, and Ambo
1
un

1
t ofd 

· ard. e an . 
is mostly confined to the vicinity of the larger streams. Away from 
the rivers frozen marshes and muskega, and shallow lakes cover the 
greater part of the surface. The alluvial lands along Slave River, 
the upper pat·t of Mackenzie Rivet", and the country bordering the 
Liard for some distance above and below Fort Liat·d and west of the 
mountains, are the best parts of the district. The lower part of the 
Mackenzie valley and the country along the Porcupine and the Pelly
Yukon below Fol't Selkirk affol'd little prospect of ever becoming of 
agricultural value. 

DESCRIPTION OF ROUTES. 

LIARD RIVER. 

Mouth of Dease River to the Devil's Portage. 

The Liard Rivet· is one of the three principal tributaries of the General, 
descr1ph~n of 

Mackenzie, t he othet· two being the Athabasca and the Peace. It has river. 

its sources west of the Rocky Mountains, one of its bl'anches reaching 
to within one hundl'ed and fifty miles of the sea, and drains the eastern 
part of the broken country lying between that range and the coast 
mountains. Its branches spread through four degrees of latitude, 
from 58° N. to 62° N., and interlock with those of the Yukon, Stikine, 
Skeena, and Peace Rivers. In its upper part it divides at intervals 
into four nearly equal stl'eams, the Mud or Black River, Dease River 

3 ' 
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Francis River, and the branch which retains the common name. Of 
these the latter and Black River are still practically unknown. ease 
River and Francis River were examined by Dr. Dawson in 1887, and 
the following account treats of the main river from its junction with 
the Dease to its mouth, a distance of about 470 miles. Rising in the 
elevated country west of the Rocky Mountains, the Liard falls rapidly 
towards the east, the difference in elevation between the mouth of the 
Dease and the Mackenzie amounting to nearly 1,650 feet, and is char
acterized nearly every where by impetuous currents, by dangerous 
rapids and narrow whirlpool-filled canons. The descent of the river 
is greatest and its rapids most numerous, while passing through, 
and for some distance on either side of the Rocky Mountains. After 
leaving the foot hills it is nearly free from interruptions until near its 
junction with the Mackenzie, where a series of strong riffles occurs. 

The Liard River was used fo1· a number of years by the H. B. Co., as 
Liard River a trading route to the Yukon and a line of posts extending from Fort 
ueed as a trade ' 
c~~te by H. B. Simpson on the Mackenzie, to Fort Selkirk at the junction of the Lewes 

and Pelly was established by them, but the expenses incurred in over
coming the great length of difficult navigation made the trade unpro
fitable, and most of the posts have been long since abandoned. At the 
present time a trading post exists at the mouth of the Dease, but it is 
supplied from the Pacific by way of the Stikine and Dease River. The 
Liard has also been used to some extent by prospectors and miners, 
the discoverers of the Cassiat· Gold fields, Messrs McCullough and 
Thibert having ascended it from Fort Simpson to the mouth of the 
DeaFJe in 1871-72. 

!l"~l~e~.otices Information in regard to the Liard previous to the present explora-
tion was exceedingly limited, aH notwithstanding the use which had been 
made of it by both fur tt'aders and miners, no sut'vey of the river had 
ever been made, and its coul'se as laid down on existing maps was 
found naturally to be extremely incorrect, in some places being fully 
one hundred miles out of position. The best sketch of the river I 
·Could obtain was one drawn for me from mllmory by Mr. Thibert who 
had ascended the river eighteen years before. The published descrip
tions also were of the vaguest hearsay ·cha1·acter. Sir J. Richardson 
,gives a few notes in regard to the lower part in his "Journal of a 
Boat Voyage through Rupert's Land," and L'Abbe E. Petitot writes 
.of it in the following manner :-

1 "Je n'ai remonte la riviere des Liards que de quelques milles, mais tous 
les voyageurs qui y ont navigue s'accordent d faire une description ejfrayante 
de ~es montagnes a pie, de ses gouffres et des tourbillons que la velocite d'un 

i Bulletin de la Societe de Geographie, Paris, 1875. 
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courant resserre entre des i·ochers, determine dans ses eaux. Pour descendre 
cette riviere vertigineuse avec securite les timoniers metis se lient sw· le pont 
de leur barque, afin de n'etre pas lances dans les flots blanchissants. Pour 
retrouver un tel speetacle il faudrait affronter les perils de Charybde ou les 
girations intermittentes de Maelstrom." 

The present survey is only intended as a provisional one and was Character of 

d. b · · h d ' survey. ma e y est1matmg t e rate accor ing to measure~ents made at inter- · 
vals along the shore and taking the bearings with a prismatic compass. 
Observations for latitude we1·e also taken whenever practicable, and 
serve as a useful check on the traverse. 

We left the mouth of Dease Rive1· on the 26th June, in a small Begin descent 

wooden boat which was built by ourselves on Dease Lake. The par·ty of river. 

consisted besides myself of two white men, Louis Trepanier and John 
McLeod. Besides these, I also engaged a couple of Indians to accom-
pany us as far as the Devil's Portage, but they deserted at the first 
difficulty which presented itself. The natives along this part of the I!Jdians along 

L . d . <' • d f 'd h river. iar a1·e ve1·y m1er101· canoemen, an a re a ra1 to venture on t e 
river except in it.; smoothest portions. They setdom ascend the river· 
with canoes, as they prefer carrying their outfit along the shore to track-
ing a boat against the rapid current, and in descending use small spruce 
bark canoes which they can build in a couple of hours and abandon 
without much loss. They belong to theKas-ka branch of the great Tin-
neh family, and a1·e commonly referred to as the Grand Lake Indians. 

The Liard River below the mouth qf the Dease has a general width Width of river 

of from two hundrnd and fifty to four hundred yards, but widens out in and valley. 

places to over half a mile, and a current of four miles and a half an 
hour. It separates in places into a numbe1· of channels enclosing low 
alluvial islands nsually well wooded. Its valley is from two to three 
miles wide, and is shallow with rolling banks sloping easily up to the 
general level. The country is everywhere well wooded, but the trees 
are usually Rmall, seldom exceeding a foot in diameter. The principal B d . 

or ering 
varieties observed were the black pine ( Pinus Murrayana), the White forests. 

spruce, (Picea alba), and the smooth and rough barlted poplars, (Populus 
tremuloides and balsamifera.) Besides these, groves of larch were oc
casionally seen, and some varieties of willow and alder. Twelve miles 
below the mouth of the Dease the Liard receives a large tributary 
from the north. This stream is over a hundred yards wide, and is 
called the Highland River, after a prospector who ascended it for some Highland 

distance. On the older maps it is named the McPherson River. In the River. 

direction from which it comes are some low hills at a distance of four 
to five miles, behind which appear snowy mountains. From the mouth 
{)f Dease River the Liard runs in a general E. S. E. direction for eigh-
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teen miles, and then making a sharp bend to the north, runs for about 
the same distance in a direction nearly at right angles to its former 
course. Below the bend the river for twelve miles is wide and filled 
with islands, after which it gradually decreases in width, and this, with 
the steeper slopes of the valley and the increasing strength of the 
current, which occasionally breaking into small riflles now hurries 
along at the rate of seven miles an hour, all afford signs of our ap
proach to the Little Canon, of the dangerous characte1· of which we 
had been previously warned, and which soon comes into view. 

The Little Canon is about half a mile long, and in its narrowest place 
about two hundred feet wide. It is easily navigable in low water, but 
is dangerous for small boats during flood, as the channel is very 
crooked, and the current striking with great violence against the right 
hand bank is thrown forcibly back, with the production of a number 
of breakers running nearly lengthwise with the direction of the 
channel, and large enough to swamp any ordinary river-boat which is 
drawn among them. A number of Chinamen were drowned at this 
point some years ago. This canon can be run with ·safety by entering 
it nearly in the middle of the stream, which is as close to the left hand 
bank as the lines of reefs and isolated rocks running out from that 
side will allow, and once past these making all haste to the left so as to 
clear the breakers below. In high water the rapid can be avoided by 
making a portage of about half a mile along the right bank. 

Rocks between Rock exposures are infrequent in the valley of the Liard between Dease and 
Little Canon. the mouth of the Dease and the Little Canon, but those observed will 

be described in order. Three miles below the mouth of the Dease is a 
small exposure of somewhat soft dark shales associated with friable 
sandstones · and conglomerates. A second exposure of the same beds 
was ob!lerved about a mile farther down the river, where they dip 
N. 60° W. <· 20°, beyond which they disappear. These rocks are 
unfossiliferous, but from their lithological characters, and the fact that 
they overlie unconformably the hard quartzites, slates, and limestones, 
of the neighborhood were referred to the Tertiary. At the mouth 
of Highland River, on a small island is an exposure of hard whitish 
sandstone, passing into quartzite. This rock weathers yellow, and 
dips N. 50° E. < 50°. Six miles farther down, at a bend which 
the river makes t o the north, is a cut bank showing unconsolidated 
sands, sandy clays and gravels, and holding some small beds of impme 
lignite. Below this, with the exception of rolled river gravels, no 
further exposure!:! were seen until near the Little Canon, when black 
shales appear in a couple of places. 

The rocks in · the Little Canon consist of dark and sometimes cleaved 
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shales holding large flattened ironstone nodules hard sandstones and Ro~ks in Little 
' ' Ca,non. 

quartzites, and some beds of fine gmined hard siliceous conglomerate. 
They are closely folded together and strike N . 35° W. No fossil s 
were found in any of these beds, n0r any definite evidence of their age 
obtained beyond the fact that the shales have a close lithological resem
blance, both in appearance and composition, with those on Dease River, 
from which Dr. Dawson obtained graptolites of Utica-Trenton age. 
· Below the Little Canon the river widens out to over half a mile, and Cl111racter of 

. river below · 
the steep, rocky banks are replaced by easier slopes of gravel and sand. Little Canon. 

These continue for three miles, after which shales and sandstones 
reappear in the bank, and theii· confining influence is immediately seen 
in the rapid contraction of the stream and the formation of a seeond nai·-
rows. These sudden dilatations and contractions constitute one of the 
most characteristic features of the Liard, and are an indication of the 
heterogeneity of the formations through which it cuts. Through the de-
file just mentioned the stream rus~es with great velocity, but with an 
even current until near its foot, where it is forced between two points of 
rock scarcely a hundred feet apart, which project into the strnam from 
either bank and determine the formation of two rapidly gyrating and 
dangerous looking whirlpools. These can be avoided, if necessary, by 

. making a portage of a few feet across one of the points. In ordinary 
stages of the wateL', however, they can be run without difficulty. 

At this point the shales, sandstones and conglomei·ate:> which have Sliales, sand

been exposed at intervals all the way from the muuth of the Dease, are ~~~~:~~~tg;: 
replaced by shaly limestone and soon afterward:> by more massive limestones. 

varieties of the same rock. 
Beyond the narrows, the river at once resumes its ordinary dimen- Picturesque 

sions. and rushing rapidly around a shoi·t bend enters one of the most valle.r. 

picturesque portions of the valley of the Liard. The river here aver-
ages about three hundred yards in width, and glides along with a strong 
even current of about five miles an hour. It is narrowly confined by 
sloping banks, which follow closely all the bendings of the stream, 
without any intervening flats, or, except at low water, any disfiguring 
bars and beaches. The valley is everywhere densely wooded with ever-
greens, aspens, birch and alder, the changing greens of which ai·e agree-
ably relieved at intervals by grey limestone cliffs, whi0h rise steeply from 
the water's edge, and ruffle the surface of the otherwise glassy stream. 

Eight miles below the entrance to this portion of the river is situated Porcupine Bar. 

Porcupine Bar, once the scene of active mining operations, but now 
worked out and abandoned. Opposite to it is a range of low hills, at 
the base of which I camped somewhat early on the afternoon of the 
28th, for the purpose of ascending them and so obtaining a view of 
the surrounding country. 
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These hills extend in an irregular manner for some miles along the 
left bank of the river, but appear to have no definite strike. They 
have the rounded outlines, which characterize all glaciated districts, 
but no striae were anywhere observed. They are composed of lime- · 

Appearance of stone and have an altitude of 1 500 feet above the river or one 
country. ' ' 

Character of 
limestone. 

thousand feet above the general plateau level. From their base sketches 
in all directions, an irregular rolling plateau, broken here and there by 
ranges of low hills and dotted with innumerable small lakes and 
marshes. To the south the horizon is broken by the serrated crests 

· and jagged summits of the Cassiar range, one prominent peak bearing 
S 20° W. In a direction N. 25° W., at a distance of twelve to fifteen 
miles are some low hills still covered with streaks of snow, while a 
range of partially snow-clad hills were also seen at S. 26° E. 'fhe plateau 
is everywhere densely wooded, the principal trees observed being the 
white spruce, the black pine, the larch, the rough and smooth barked 
poplars, the birch, and species of alder and willow. Of these the spruce, 
which obtains here a diameter of fifteen to twenty inches, is by far 
the most abundant and valuable. 

The limestone of which the hills are formed is usually greyish in 
colour and rather compact, but passes in many places into a whitish 
highly crystalline variety without distinct bedding. It has a general 
strike of N. 15° W. It is destitute of determinable fossils, but holds 
fragments of crinoid stems, and traces of brachiopods and trilobites. 

Riverb.elow From Porcu1)ine Bar the river runs S.S.E for some miles and then 
Porcupine Bar. ' ' 

· . bending more to the south, preserves a general southerly direction for 
ten or twelve miles, when it is closed in by a nameless canon. In this 
reach it presents much the same features as those noted above, but its 
valley is somewhat wider, and is now bottomed by long narrow well 
wooded flats. Also the bed of the river becomes considerably enlarged 
in places and divides around a number of alluvial islands. The banks 
of. the valley have an average height of five hundred.feet and show 
frequent exposures of whitish coarsely crystalline, greyish, fine 
grained limestone, striking a· few degrees west of north and dipping at 
all angles. Four miles and a half below Porcupine Bar, is Bed-rock Bar, 
now like the former deserted. Eight miles farther down is another 
adandoned miner's camp now represented by a single log hut. Passing 
this, the river bends more to the north and divides around a rocky 
island, on either side of which is a short riffle, then runs with an even 
current of about four miles an hour to the canon mentioned above. 

This canon is scarcely a hundred yards in length, and is bounded by 
precipitous limestone cliffs about one hundred and fifty feet apart. It 
presents no obstacle to navigation. Immediately below the canon the 
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river dilates fo r some distance into a large island-filled basin, beyond 
which it contracts again to its ordinary width of three or four hun
dred yards, and runs with a swift even current in an easterly direction 
fo r five miles, when its course is interrupted by the Cranberry Rapids. 

The limestones seen along this part of the river are often coarsely Qharacter of 

t 11. d b h"t 1 . 0 h . t" h hmestone. crys a rne an cut up y w i e ea cspar verns. t er vane ies R ow 
wavy lines projecting from weathered surfaces due to alternating mag
nesian and calcareous layers, and closely resemble in this respect the 
limestones of the Castle Mountain group as developed along the Bow 
River Pass. In some places the limestone hecomes shaly and impure, 
and is altered into an imperfectly developed schist. 

Two miles above Cranbe1Ty Rapids the limestones are replaced by Limestones 

shales, sandstones and conglomerates, and a change is immediately no- ~r.r;r;~e~o~ks. 
t iceable in the character of the stream. The declivity is g reatly in- -
creased and for the next fifty miles rapids are of constant occul'l"ence. 

The rough water at CranbetTy Portage has a total length of a mile Rapids atCran

and a half, but there is a reach of comparatively undisturbed water berry Portage. 

about half way down. The upper part of the rapid is exceedingly 
wild, as the bed of the river is filled with huge angular masses of rocks 
against which the current breaks with frightful violence. No part of 
the channel is clear and a glance at the forbidding array of foaming 
breakers and whirling eddies, showed at once the utter hopelessness of 
any attempt to run it with our small heavily laden boat. We passed 
it by portaging our outfit about half a mile along the right bank, 
and then dropping the empty boat with a rope, and at the worst places 
dragging it across points of rock. The lower part of the rapid is not so 
rough, and we managed to work our boat through without unloading. 

The rocks at the C1·anberry Rapids consist of shales, sandstones Rocks atCran

and conglomerates closely resembling those obse1·ved at the Little berry Portage. 

Canon and evidently of the same age. The shales are dark, 
finely laminated, and occasionally show well marked cleavage lines. 
They a1·e interstratifiecl in places with the sandstones,and often enclose 
flattened ironstone concretions, a number of which were broken, in a 
resnltless search fol' fossils. The sandstones, lighter colored than the 
shales, are hat'd and often pass into q uartzites. The conglomerates are 
very fine gl'ained and consist principally of white well rounded quartz 
pebbles im bedded in a siliceous matrix. The shales and accompany-
ing beds are bl'oken tht'ough and altet'ed to some extent by a series 
of dykes. They have a genel'al easterly strike and lie at all angles from 
horizontal to vertical. On the opposite side of the river an exposure 
of soft shales and conglomet'ates resting unconformably on the beds 
just described, and evidently of Tertiary age, was observed, but was not 
closely examined, owing to the impossibility of getting across to it. 
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Below the rapids the river hurries on with a smoother surface , but 
with scarcely diminished velocity, its strength being shown by t he 
way it foams around the occasional rocky obstructions in its course. It 
is bordered for some distance by large eddies between which and the 
downward current are long lines of dangerous looking whirlpools. 
Farther down is a long but easily navigable riffle, beyond which, with 
the exception of an occasional rock, the channel remains comparatively 
clear until the stream variously known as Black, Mud , or Turnagain 
River is reached. 

1\lud River. This stream, although one of the principal afHuents of the Liard, is 
at present almost unknown. It originates near the Findlay branch of 
the Peace River and joins the Liard after a course of about two hun
dred and fifty miles. At its mouth it is over one hundred and twenty 
yards wide. Eighty miles above its mouth is situated a small trading 
post, built some years ago by Mr. Rufus Sylvester, but now in the 
possession of the Hudson's Bay Co. This post hi connected with the 
central post at the mouth of McDame Creek on Dease River by a 
pack trail about beventy miles long. 

Mountain From Mud River the Liard bends more to the north, and still run-
Portage Rapids . h d b · l ·m h ning wit great rapi ity and reaking into occasiona n es, reac es, 

in a couple of miles, the Mountain Portage Rapids, Qne of the worst 
rapids met with on the trip. The river here falls over a band of shah~s 
irregularly hardened by a system of dykes and worn into a succession 

·of ridges and hollows, and the roughened surface thus produced throws 
the hurrying waters into an indescribable turmoil. We landed at the 
head of the rapids on the right bank and were forced to spend a 
day in making a difficult portage of about half a mile with both boat 
and outfit. I afterwards learned from W . Lepine, an old Hudson Bay 
voyageur, that we might have avoided this portage if we had landed on 
the left hand side, as what we supposed was the mainland was really 
an island, behind which a small channel existed which can be run 
with comparative safety. 

Rabbit River. Half a mile below Mountain Portage, Rabbit River comes in from the 
south. This stream is about two hundred feet wide and brings in a 
large volume of clear water. At its mouth is a large auriferous bar, 
which bas evidently been worked by placer miners to a considerable 
extent. I was, however, unable to obtain any information in regard to 
it. Below Rabbit River the channel is clear for a couple of miles and 
then dancing white-caps on ahead indicate the presence of another 
rapid. In the next mile the river alternately narrows in and ex
pands three times, and falls over short but strong rifHes at each 
constri11tion, all of which can easily be avoided, if necessary, by 
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making portages a few yards in length. The behaviour of the watel' 
in the dilated basins between ihe narrows is somewhat peculiar, as it 
.seems, viewed from the bank, to be running in all directions and to be 
.split into a network of croas currents. At the lower narrows three 
ugly looking whirlpools are formed by the rapidly contracting stream Whirlpools. 

·endeavouring to crowd its way through its narrowed channel, while 
the water sucked down by the whirlpools is thrown up a little farther 
·down in huge boils and with a sound resembling the rumbling of dis-
tant thunder. The whil'lpools occur neat· the left side and can be 
passed in safety by keeping to the right bank. 

From Cranberry Po1-tage to Whirlpool Canon the point now reached Rocks between 
' Cranberry 

in the description of the river, numerous exposures of the same shale Portage and 
Whirlpool 

sandstone and conglomerate series previously described are everywhere Canon. 

present, and to the heterogeneity of this fo1·mation are mostly due the 
numerous rapids which occm· on this portion of the river, the harder 
bands narrowing in and damming back the stream, while the softer and 
more easily e1·oded parts have acqufred a more uniform slope. The 
s hales and. associated beds are everywhere greatly disturbed and 
usually dip at high augles. They have a general southeasterly strike. 
At Whirlpool Canon the shales disappear and are replaced by a shaly ~~~\~::fo~~.ed 
variety of limestone. 

From Whirlpool Canon the river flows swiftly around a sharp bend, 
at the extremity of which it receives Coal River, and after a clea1· 
{)Ourse of less than four miles, plunges over the rapids at Portage Brule. 

Coal River is a small, clear stream about a hundred feet wide, Coal River. 

and is interesting on account of the quantity of lignite which it brings 
down. At the time of our visit a bar at its mouth was thickly strewn Lignite at 

• • mouth of Coal 
with large angular and apparently httle-travelled blocks of this min- ltiver. 

eral. The fresh appearance of the lignite induced me to spend part of 
a day, while the men were packing across Portage Brule, in explor-
ing for the bed from which it originated, but a walk of · several miles 
111p the stream failed to reveal its presence in situ, although an abund-
ance of drift fragments was everywhere noticed. The lignite is of in-
ferior quality. It is soft and shows a well-marked woody structure. 
'The banks of Coal River, as far as my examination extended, are 
low, and consist of uncemented sands, clays and gravel, like those 
holding the lignite beds above the Little Canon. This formation is of 
irregular thickness, but of wide distribution, as it was observed filling 
depressions in the olcter rocks all the way from the mouth of the Dease 
to the passage of the Rockies. 

Portage Brule is nearly two miles long, and leads across a nearly PortageBrCtle. 

i.evel, well wooded flat, which, at the upper end of the portage, is only 
elevated a few feet above the surface of the river, but at the lower end 
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is terminated by a sharp descent of over two hundred feet. · A good 
track was cut across this portage when mining was being prosecuted 
on the Lial'd, and a windlass built at the east end for the pul'pose of 
hoisting boats up the steep bank, both of which are still in good con
dition. It was at the lower end of this portage, in the year 1836, that 
a party of Hudson Bay voyageurs, bound on a trading expedition to 
the Stikine, after carrying their packs up the hill, we1·e seized with 
a panic caused by the supposed appl'oach of a band of hostile Indians, 
and, abandoning their outfit, fled for 3afety down the river. In the 
succeeding year Mr. Robe1·t Campbell found the goods in the same 
position in which they bad been left. 

Rapids at The rapids at Portage B1·ule do not look so formidable as those at 
Portage Brt'lle. the Mountain Portage, and if I had examined them before making the 

portage I would have been strongly tempted to ti-y and run them with 
the empty boat They are about two miles long, and are caused by 
numerous limestone blocks and small islands obstructing the channel. 
At the lower end the river is narrowly confined by high vel'tical cliffs. 

The rocks observed along the river from Whirlpool Canon to the lower 
Rocks between 
Whirlpool end of Portage Brule consist altogethe1· of diffel'ent val'ieties of lime-
Cafion and Th ' . l · · b d · PortageBrt'lle. stone. is occurs m some p aces m massive e s, ranging m textul'e 

from compact to model'ately crystalline. In other places it becomes 
very impure and sbaly, and often passes into imperfectly developed 
calc-schists. No fossils were obtained from it, but it bas a close litho
logical resemblance to the limestone, occuring above Cranberry 
Rapids, and to the Castle Mountains group of the Bow Rive1· section, 
and is probably of Cam bro-Silurian age. 

River below After freeing ourselves from the rapids at Portage Brule, no farther 
PortageBrflie. obstacles to navigation were encountered until the Devil's Portage was 

reached. The river is wide and filled with low islands and bal's, some 
of which are auriferous. McCullough's Bar, on which gold in paying 
quantities was first discovered on the Liard, occurs in this vicinity, but 
I was unable to identify it. The river valley is now lined with rows 

~erraces along of terraces rising up to a height of sevel'al hundred feet, and clothed in 
mer. unwooded portions by as luxuriant a g1·owtb of grasses and vetches as 

I have ever seen in any part of the country. Behind the terraces is a 
gently undulating region, occasionally swelling into elevations of from 
1,200 to 1,500 feet in height, and everywhere densely forested, chiefly 
with white spruce. To the eastward the elevations increase in height 
and frequency until they merge into the range of the Rocky Mountains, 
the dim outline of which can now be seen along the eastern l).orizon. 

Agricultural This part oftbe country judging from the luxuriance of the vegetation 
prospects. and the character of the soil, seems well adapted for agricultural pur

poses, but the complete absence of climatic statistics rendel' any posi-
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tive statements in this connection premature. On the present trip at the 
Little Canon, large snow banks were obse1·ved in shelte1·ed places along 
the banks of the river as late as the 28th of June. It must be borne 
in mind, however, that the spr\ng of 1887 in this part of the country 
was an exceptionaly late one: 

Ten miles below Portage Brule, Smith River comes in from the 
north. This is a small stream about one hundred feet wide, and ap
pears to orignate in a north-westerly spur from the Rocky Mountains, 
visible in the distance. At its mouth was situated Fort Halkett, a Fort Halkett. 

Hudson's Bay trading post which has been abandoned since 1865. I 
found no traces of the post. 

Near the mouth of Smith River, a number of exposures of dark shales Shales at 
mouth of 

were observed. These shales are much softer than those seen farther Smith River. 

up the river, and are probably of Mezozoic age. They were traced 
down the river for several miles, and are then replaced by limestones. 
No fossils were found in them. 

From Fort Halkett the mountains appear quite close and the river River below 
·r l · E S E d" . . h d FortHalkett. runs sw1 t y rn an j. • • irect10n stra1g t towar s a narrow gap 

which now appears in their ranks. Before entering this we pass, on 
the right.hand side, the mouth of Riviere des Vents. This river c.omeEi 
from a large lake a few miles south of Fort Halkett, from which the 
fish supply of the post was obtained. It cuts off from the main range 
a steep sided, massive looking mountain, which I named Mt. Reid in 
honour of Mr. Reid, the Hudson's Bay officer at present in charge of 
Fort Providence and an old traveller in these regions. From Riviere 
des Vents we approached the gap cautiously, on the lookout for the 
Devil's portage and rapids, which were reporteu to exist in its neigh-
bourhood, but, much to our smprise, passed through without hindrance, 
and in a few minutes found ourselves among the rolling foothills on the 
eastern side of the range. The mountains heee are narrowed to a 
single range, and even this. a few miles north of the river, is so reduced 
in height that it can scai·cely ·be diRtinguished from the ordinary 

• ridges of the district. To the south the range is much wider and the· 
river seems to skirt the northern extremity of what may be considered 
the main division of the Rocky Mountain system. 

The Rocky Mountains, regarded as forming the eastern mountain Ro.cky Moun- • 
. tarns. 

system oft.he Cord1llera, a1·e consequently interrupted in this part of 
their length. The range of which the northern extremity is here 
found has a . length of over 1,000 miles. It extends uninterruptedly 
southward to the International Bounda1·y, and is still further con
tinued into Montana to about lat. 46°; The width of this persistent 
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mountain range probably averages throughout about fifty miles; and 
its main physical and geological features are almost identical in all 
parts of its length. Where the particular line of crumpling and 
upheaval of the earth's crust to which this range is due dies 
away at the Liard, another similar line begins, nearly in the 
same latitude, but about eighty miles farther to the east. 'fhe 
mountain range produced by thie new line of disturbance extends 
northward nearly parallel to the general course of the Mackenzie to 
the Arctic Ocean. 

South of the Liard the ba1·e limestone ridges are ranged i11 parallel 
lines, and are surmounted by sharp zigzag knife-edges, or jagged 
serrated crests. The ridges have a general strike of N. 30° W. 
The spur of the mountains which crosses the river consists of 
a greyish and moderately compact limestone. The beds are at 
first almost ho1·izontal, but are soon thrown into almost vertical 
attitudes, and have the appearance of a sharp anticlinal. Several of 
the exposures were examined unsu'lcessfully for fossils, and the only 
specimens collected here consist of some fragments of corals which 
were found loose at the mouth of Riviere des Vents, and resemble 
those occurring in the Intermediate limestone of the Bo_w River sec
tion. The limestones are exposed along the river for six miles, and 
are then covered with dark shales simila1· to those from which 
Triassic fossils were afterwards obtained. It is noteworthy that in the 
Liard section dark shales of Mesozoic age are found restin!! on both 
flanks of the mountains, and are not confined to the eastern slope, as 
is the case farther south. 

East of the passage of the Rockies the mountains gradually recede 
from the river towards the south, and are replaced by high rounded and 
well wooded hills and ridges built of dark shales, numerous expoi:mres 
of which occur all along the banks of the river. The shales undulate 
at all angles, and do not appear to have any predominating dip in 
towards the mountains such as charnctel"izes them in other localities. 
They are interstratified in places with beds of quartzite, and are, so 
far as I could learn, completely unfossiliferous. • 

Since leaving Portage Brule the river has remained wonderfully 
smooth, ano we had the pleasure of passing one night away from the 
roar of a rapid, and without the usual prospect of having the next 
morning either to run a rapid 01· make a po1·tage. The river has here 
an average width of four hundred yards, and a steady current of about 
fonr miles and a half an hour. It is bordered in places by long gravel 
and sand beaches, and encloses occasionally wooded islands. Ten miles 
east of the gap, Trout River joins the Liard from the south. This is a 



McCONN ELL. ] THE DEVIL'S PORTAGE TO HELL GATE. 45 D 

swift, clear mountain stream about a hundred and fifty feet wide, 
which seems to cut back into and drain the central ritnges. Below 
Trout River the Liard bends abruptly to the north for some distance, 
and then, turning to tha east continues on with an ever increasing cur
rent between banks which grndually become steeper and higher, until 
they develop into a wide canon. We had been on the lookout 
for the Devil's RapidR ever since leaving the Riviere des Vents, and as 
the threatening appearance of river and valley indicated that we were Threatening . 

h. h d d · h · h appearance of approac mg t em at last, we droppe own cautiously along t e rig t river. 

bank, watching carefully all the time for signs of the old portage. 
We failed to discover any, but landed at what seemed to be the last 
break in the almost vertical cliffs, with whic.h the river was now bor-
dered, and just at the head of a long easy riffle. Looking down the 
river ominous streaks of white could be seen in a couple of places, 
stretching from bank to bank, while the familiar roa1· of clashing water 
was plainly audible. On landing we found, after a short search, 
traces of the old por tage track, and the next few days were spent in 
carrying our outfit across. 

The river at this point makes a great bend to the north-east, all 
around which is a succession of rapids and canons. At the elbow of 
the bend a large fall is reported. At the lower end of the bend, the Fi1ll reported. 

river is reduced to a mere thread, as it is scarcely a hundred and fifty 
feet wide, and as fully a third of this is occupied by shore eddies, its 
bed must be eroded to an enormous depth. Immediately below the 
contracted part is a large eddy, and the river expands at once to over 
half a mile in width. 

THE DEVIL'S PORTAGE TO HELL GATE. 

The portage across the bend proved, greatly to our satisfaction, to be Devil's 

less than four miles in length instead of twelve, as we had been in- Portage. 

formed and expected. It is however very difficult, as it passes over a 
ridge fully a thousand feet high, on both sides of which the slopes are 
exceedingly steep. The old portage track was easily followed among 
the heavy timber for some distance after leaving the upper end, but 
going east it became gradually overgrow11 with brushwood, and at 
last disappeared and we were obliged to cut out a new one for our
selves. This track was cleared out by Msssrs McCullough and Thi-
bert, in 18'71 for the purpose of hauling their boat across, and it speaks 
somewhat favorably for the activity of forest growth in this region, 
that it should now be covered with shrubs an<l. small trees several 
inches in diameter. 
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In crossing the portage we started several moose, and it may be men
tioned here that the country we have been passing through and as far 
on as Hell Gate, is probably the best moose country in North America. 
Ever,ywhere we landed, fresh tracks in abundance were observed. We 
killed one at the mouth of Riviet·e des Vents, and another farther down 
near Crow River, and could have shot a number of others if we had so 
desired. At the "Rapids of the Drowned" we scared three into the 
river, but these unfortunately attempted to swim the rapids and were 
drowned. They were found afterwards some distance below lodged 
in a drift pile. Their abundance is due to the fact that the country is 
practically uninhabited. After leaving the Little Canon we saw no 
Indians nor any traces of them, such as old camps, abandoned canoes, 
old cuttings, &c., anywhere along the river. The country in question 
forms a kind of neutral ground between the Indians trading east and 
west of the mountain!", and is also difficult of access on account of the 
danger in navigating the river. The absence of Indians and the con
sequent immunity from hunting enjoyed by the moose, since the 
abaudonment of old Fort Halkett, has resulted in a gt·eat natural in
crease in their numbers. Besides, as they are persistently hunted in 
the adjoining country on either side of the mountains, by the bands of 
Indians trading at Fort Liard, and at the mouth of Dease river respec
tively, many of them must escape into this district as into "a city of re
fuge." The beaver are also abundant, and like the moose, appear to 
have thriven in the absence of theit· hereditary enemies. Grizzly 
bears were reported to be especially common on the Devil's Portage, 
but we did not meet with any. 

We spent altogether six days on the Devil's Portage crossing om· 
outfit and framing a boat. We found that it would be impossible to 
cut out a track and haul our heavy wooden boat up the steep hills on 
the portage without wasting more time than we could well spare, and 
decided, somewhat reluctantly, to abandon it. To meet such an 
emergency I had provided myself, before leaving Ottawa, with a 
roll of stout canvas sewn up in the shape of a boat, and this we at 
once proceeded to put into shape. It was stretched on a stout plank 
hewn out of a small pine tree. Spruce poles, to which the canvas 
was firmly sewn, were used as gunwales, and willow withes for ribs, 
while slips to lay between the ribs and the canvas were easily cut. 
We painted the ranvas with half a gallon of oil, which had beeil 
brought for the purpose, but this did not prevent it from leaking badly, 
and we were obliged to g ive it a second coat, made up of everything 
oleaginous which we still possessed. This mixture consisted of sperm 
candles, gun oil and bacon grease, stirred up with spruce gum, and 

• 
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proved effective in keeping out the water. Our new boat was not well 
adapted for running heavy rapids, especially where sudden turns had 
to be made to avoid rocks, but was quite serviceable in ordinary water 
and on easy riffles, and was, besides, light and easily portaged. 

Below the Devil's Portage for thirty or forty miles the river flows Grand Caiion. 

through what is called the Geand Canol;l, but is more correctly a succes-
sion of short canons, with expanded basins between filled with eddying 
currents. In low water the whole of this reach can be easily run in 
almost any kind of a boat, but in the season of high floods such as it 
was when we passed through, the water forcing its way through the 
throat-like contractions is thrown into a commotion too violent for any 
but the staunchest boats to stand. The canon is reported to have been 
run in two hours, which would be at the rate of about eighteen miles 
an hour, an astonishing velocity, but the time was probably underesti-
mated. It took us several days to get through, but we were obliged 
to make a number of short portages and one of over three miles in 
length. 

We launched our canvas boat and commenced the descent of the Descent of 
Grand Cafion. 

Grand Canon on the 16th July. I had previously explored the river for 
some distance and knew that we had nothing serious to encounter for 
several miles. The river is at first wide and encloses a number of 
islands. As we proceed the bordering banks close in, become higher 
and steeper, while tbe current runs with increasing impetuosity until, 
rounding a bend, it breaks into foam against a barrier of rocks which 
intercepts its course. We passed this by a small portage and then con
tinued our headlong course down the river, but were soon stopped 
again by a succession of bad riffles. In the next couple of miles we 
ran through a number of wild places, the canvas boat riding Lhe waves 
gallantly, but were forced to make one or two short portages and then 
entered a deep, gloomy defile, walled in by black vertical cliffs. 'rhe 
river here is, however, less boisterous and flows with a steadier cur
rent. Part way down the canon a couple of small islets with steep, 
rocky banks divide the stre::i,m into several channels. These were 
soon left behind, and then hurrying through a second narrow pass we 
came out on a wider portion of the river. In the next twelve miles 
the river is generally wide and shallow and filled with gravel bars. 
The current is still swift, running at the rate of seven miles an hour, 
but the navigation is easy. 

At the end of this reach it bends to the north, and striking violently Rapids of the 

againAt some sombre cliffs which line the left hand bank, is deflected Drowned. 

again to the east with the formation of what are known as the "Rapids 
of the Drowned." Here, one of the most dangerous spots on the· river 
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is formed by the water plunging with its whole force, over a ledge of 
rock which curves outwards and downwards from the left hand bank, 
into a boiling chaudiere behind . 

Name of rapid . The name of the rapid originated from the drowning at this point of 
a Hudson Bay clerk named Brown, and a boat load of voyageurs. As 
the story goes, Brown, disregarding the advice of his steersman, 
insisted on running close to the northern bank, and the canoe plunging 
into the hole mentioned above was drawn under. 

We passed the rapid by letting our boat down cautiously with a 
rope to the chaudiere, and then making a short portage. With a pro
per boat, however, no difficulty would be experienced in crossing the· 
river above the rapid, and running down close to the right bank. 

Below the " Rapid of the Drowned" is a long rifile, down which we· 
ran at an exciting pace, and then the river is closed in by a hard sand
stoue bank, through a narrow gap in which it forces with dif
ficulty a stormy passage. An examination of this convinced me of the 
impossibility of running it at the present high stage of the water 
with a boat such as we possessed, and also disclosed the unwelcome 
fact that a number of similar obstructions existed ahead. In the 
next four miles the river is closely cafioned in, five times, and falls over 
a number of rifiles. Only some of these are dangerous, but we 
were forced to portage around the whole reach, owing to the steepness 
of the banks and the impossibility of getting down to the bottom of 
the valley, except at a few points. Three miles of rapid current fol-

Hell Gate. lowed, and then we reached Hell Gate, so named because it is the en
trance from below, to the wild portion of the river we have been 
descending. At this point there is an abandoned channel on the left 
hand side, which is navigable in high water, and affords an easy pas
sage through. 

Roc]rs between From the Devil's Portage to Hell Gate the rocks noticed on the 
Devil's Portage 
and Hell Gate, banks of the river consist mainly of shales, with bands of sandstone at 

intervals, and occasionally some limestone. Exposures of the latter oc
cur at the east end of the Devil's Portage, where they are brought up 
by an anticlinal from below the shales. They are here greyish in 
colour, are moderately crystalline, and hold fragments of crinoids 
and other fossils, and evidently belong to the upper part of the Pa
heozoic series of the mountains. This se1·ies was not observed far
ther east. The shales are usually rather hard and weather into high 
bold cliffs, which often border the river on either side for . miles with
out a break. They are dark in colour, and as a rule are rather coarse
ly laminated, but vary greatly in this respect and also in their texture. 
The shales undulate at all angles, and are continuously exposed all the 
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way down the canon. They are interstratified with a hard greyish and 
yellowish sandstone, and a dark compact limestone. The sandstone 
occurs in bands, which form constrictions where they cross the river, 
and in the adjoining country rise into high hills and ridges. The 
limestones associated with the shales are usually impure and occur as 
a rule in thin shaly beds, bt1t heavily bedded varieties were also observed 
at Hell Gate and at other places. 

No fossils were obtained in descending the canon until the "Rapids Triassic fossils. 

of the Drowned" were reached, where the following species, since 
described or determined by Mr. Whiteaves and referred by him to the 
Trias, were obtained.* 

Spirijerma borealis, Whiteaves. 
Terebratula Liardensis, '' 
Monotis ovalis, " 
Halobia (Daonella) Lommelli, Wissman. 
Halobia occidentalis, Whiteaves. 
Nautilus Liardensis, " 
Popanoceras McOonnelli, " 
Trachyceras Oanadense, " 

Some miles farther down at the lower end of the htf:lt canon before 
coming to Hell Gate, a second fossil locality was discovered which 
yielded the following species. 

Terebratula Liardensis, Whiteaves. 
Trigonodus ? productus, " 
.Lltlargarita Triassica, " 
Popanoceras McOonnelli, '' I 

At Hell Gate three miles below the last, Apecimens were obtained 
of-

Traehyceras Oanadense, \.Vhiteaves. 
Terebratula ~iardensis, " 

The localities from which Triassic fossils were obtained, extend along 
the river for ten miles, but it is highly probable that the rocks 
of this age have a much wider distribution than this and include 
the greater part of the barren shales above the "Rapids of the 
Drowned," aE\ well as those below Hell Gate. It will require, however, 
more time than could be spared on a rapid reconnaisance, to separate 
precisely the shales which cap the Palreozoic from those of the Trias, 

* Uontributions to Canadian Palooontology, Vol. I, Part II, pages 127-149. 
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and the ·tatter from the Cretaceous. The three terranes are closely 
allied lithologically and will have to be defined largely from fossil 
evidence. 

HELL GATE TO FORT LIARD. 

Escaping from Hell Gate cafior., the river dilates as usual and is bor
dered by large eddies. Below these, it runs swiftly around a large 
island, and then enters a canon-like' reach of the river about a mile 
long. The stream here is narrowed down to about a hundred and 
fifty yards in "·idth, and flows easily between vertical banks three 
hundred feet high. 'rhis canon proved to be the last on the river, and 
from this point on the river has an uninterrupted flow, and presents no 
obstacles to naYigation until near its mouth. Five miles below the 
canon the undulations in the shales and associated sandstones and 
limestones cease, and at the same time the ridgy and hilly foot-bill 
district we ]iaye been passing through is replaced by a region of high 
irregular plateaus. 

The foot-hills along the Liard hrrrn a width of 38 miles, and are 
characterized by a much greatee il'l'egularity in altitude than is usually 
the case. South of the Devil's Portage, Mount Prudence, a steep-sided, 
reddish looking mountain , rises abruptly from a surrounding of round 
topped hills to an estimated height of over 4,000 feet. Going east from 
Mount Prudence, lower elevations prevail until near the "Rapids of 
the Drowned" where the ridges again commence to increase in eleva
tion, and in a few miles culminate in peaks over 4,000 feet high. Still 
going east they gradually diminish in importance and at last die away 
and are replaced by fiat-topped plateaus. This region with the excep
tion of the higher peaks, is everywhere densely forested, chiefly with 
the white spruce, the banksiau i)ine and the aspen. 

After leaving the foot-hill country the river runs in a general direc
tion of N. 30° E. for thirty miles. In this reach it has a steady cur
rent of about four miles and a half an hour, and varies in width from 
five hundred yards to over a mile. In the wider portions the river is 
usually divided into f:leveral channels by islands and bars. The valley 
is narrow and trough-like, with steep sides rising up in places to a 
height of fully a thousand feet. The bottoms are usually small, and 
are here ch iefly wooded by members of the poplar family. Some im
portant tributaries are received by the Liard in this portion of its 
.course, among which if:l Crow River, which joins it from the north 
after entering the plateau country, and Toad River, which comes in 
from the south through a deep gloomy valley four miles farther down. 
Two miles below Toad River, on the opposite side, is situated Toad 
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River post, which was abandoned when the post on the Nelson was 
-0stablished. The buildings are still standing. 

The geology of the plateau belt is exceedingly simple. The banks ~~~~~~~!it. 
of the valley are usually scarped, and show everywhere extensive sec-
tions of flat-lying shales. These shales are dark in colour, are soft and 
finely laminated, and are interstratified with small beds of sandstone 
and ironstone, and layers of ironstone nodules. They are of Cretaceous 
age, but their mode of junction with the Triassic shales of the foot-
hills was not clearly ascertained. Some fossils were collected from 
this formation about four miles below Toad River, among which are 
specimens of Placenticeras Perezianum, a species of Oamptonectes, and 
fragments of an Inoceramus. Towards the eastern part of the plateau 
belt the shales along the river are overlain by massive beds of soft sand-
stone an1l conglomerate, which form a steep escarpment running 
parallel with the river. 

At the end of the northerly reach just described, the river, here over Enter lower 

a mile wide and filled with islands, bends suddenly at i·ight angles to country. 

its former course, and after passing through a narrow gap, enters a 
much lower country. The steep scarped banks of the plateau district 
disappear, and are replaced by gently inclined hillsides covered with 
forest, while the riYer spreads out and flows for some miles in a multi-
t ude of channels through a bewildering maze of islands. 

The eastern edge of the plateau district faces eastward with a steep 
s lope, and has a height of over a thousand feet. It runs nearly due 
north and south and forms an important feature in the general 
topography of the country. Where it crosses the river it shows 
-0xposures of soft conglomerates dipping lightly in an ea>iterly direction. 
East of this escarpment Beaver River joins the Liard from the north. Beaver River. 

This is reported to be a fair sized stream and to be navigable for canoes 
for a long distance. It empties into the Liard behind a group of 
islands and we passed it without seeing it. Near its month we saw Meet Indians 

I d . " b fi t t" . 1 . th h f h D Tl for first time. n 1ans ior t e i·s une smce eavmg e mout o t e ease. 1ey 
belonged to Ft. Liard, and were on their way up the Beaver to hunt. 
We endeavored to buy some meat from them, but found that they were 
totally unacquainted with the use of money, and as we were not 
supplied with trading goods, or, in fact, with anything except what we 
wore, it was found impossible to strike a bargain. 

East of the Beaver the Liard runs in a south-easterly direction for a 
few miles and makes a couple of sharp bends before joining the Nelson. 
In the first of these bends we met a crew of Hudson Bay voyageurs Meet erew 

in charge of W. Lepine, who were endeavouring to make their way up ~~y~g!rs. 
the rivet· to the month of the Dease. Lepine had been employed on 
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the river as a guide, in the old days when goods were taken by this 
route to the Yukon, and was well acquainted with it. He brought 
news of a scarcity of provisions in the Mackenzie River District, and 

Sen4 men back this decided me to send my two men back up the river with him and up river. > 

Nelson River. 

Fort Nelson. 

to depend on the services of natives for canoemen in the future. 
Lepine had become disheartened by the continued high water and the 
difficulties of upstream navigation, and when we met him talked of 
reLurning, but we induced him to pei·severe. A small spruce bark 
canoe which an Indian and his wife built in an afternoon, in addition t() 
the large birch canoe which he alL"eady possessed, furnished sufficient 
accommodation for bis increased party, and on the 28th July, after a 
day's delay, be proceeded up the river. I afterwards learned that 
with the exception of one upset, caused by the unskilifulness of 
Trepanier, one of my men, the journey was successfully accomplished 
and Dease River reached in safety. 

After separating from Lepine I continued down the river to Fort 
Liard in the canvas boat, at first in company with an Indian, but for 
the greater part of the distance entirely alone. After starting we 
rounded a large bend and then continued in a northerly direction to 
the mouth of the Nelson, or east branch of the Liard. 

Nothing has been published concerning the Nelson, but it is reported 
to be a somewhat sluggish river of about one hundred and fifty or tw() 
hundred yards in width. A hundred miles above its mouth is situated 
Ft. Nelson, a Hudson Bay trading post. Above the Fort the river 
divides into two branches, one of which, named Buffalo River, turns 
west to the mountains, while the other continues on and interlocks 
with tributaries of Hay River. 

*In 1872-73 a party of miners Cl'Ossed from Peace River to the 
Liard by way of the Nelson on a prospecting trip. They descended 
Peace River to Half-Way River, so called because it is half way 
between Rocky Mountain Portage and Fort St. John, and ascended 
the latter partly in canoes and partly on the ice for a hundred miles. 
They then made a portage of twenty-five miles, and reached the 
Nelson, down which they sledded for sixty miles, and then · built 
boats and came the rest of the way by water. They only mention 
one portage of half a mile, but describe the river as flowing for a 
long distance above Fort Nelson, between lofty banks of sandstone 
and shale. Colours of gold were obtained on the Liard at the mouth 
of the Nelson. 

At Fort Nelson some farming is annually done, and potatoes and 

•Extracted from letter by Fred. W. Harte. 
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-0ther vegetables are grown without difficulty. The surrounding 
country is everywhere well forested, and is reported to produce a bet
ter grade of timber than any other part of the Mackenzie District. 

Below the Nelson the Liard has a general northerly direction for Liard below the 

thirty miles, and then, bending more to the east, follows a N.E. course Nelson. 

as far as Fort Liard, fifteen miles farthe1· down, where I arrived on 
.July 29th. In this reach it has undulating shore line::i, but is -generally 
wide and filled with sandbars and wooded islands. It is bordered in 
many places with wide alluvial flats, covered with tall, straight cotton-
wood, and large spruce, and canoe birch. Its valley is wide and shallow 
and lined with gently sloping, spruce-clad banks. On some of the flats 
t he India_µs have built houses, and fenced in small plots fo1· farming 
purposes, for which t he grnater part of this section of the district 
s eems well adapted. We passed one small Indian farm about thirteen Indian farms. 

miles below the mouth of the Nelson, and another one at the mouth of 
Fishing Creek, a few miles above Fort Liard, while others were no-
ticed in the lower part of the river. 

The two p1·incipal tributaries of the Liard between the Nelson and Tributaries of 

Fort Liard are RiviP.re la Biche and Black Rive1·. The forme1· enters Liard. 

it from the N. W., about twenty miles below the Nelson, and the latter 
from the S.E. at Fort Liard. Black Rive1· is the outlet of Lake 
Bis-tch6, a large lake situated about 120 miles S.S. W. of Fort Provi-
dence, and is reported to be navigable with difficulty throughout its 
.entire com·se in high water. It will afford, with the Nelson and Hay 
rivet's, a ready means of entering and explo1·ing the vast block of un-
known country lying between the Lial'd and Peace River, the Mac-
kenzie and the Rocky Mountains. 

Since leaving the plateau disti·ict the rock exposures observed along Rocks east 
. - . of plateau 

the nver have been few and small, and consist of dark shales, alternat- district. 

i ng with sandy shales and sandstone, all of CL'etaceous age. Twelve 
miles below the Nelson an exposure of sandy shales and 'sandstone 
yielded, an Ostrea like Ostrea subtrigonalis, and at the mouth of Black 
River, near Fort Liard, in a hard, crumbly shale, specimens of an 
Inoceramus were obtained, while the surface of the shale in some places 
is covered with well marked impressions of gigantic palm leaves, pro-
bably belonging to the genus Sabal, which occurs in Vancouver Island 
in rocks of a similar age. 

The quaternary deposits in this part of the river are represented by Quate,rnary 

:stratified sands and gravels, immediately overlying the shales, and by deposits. 

gneissic erratics_, which are distributed everywhere over the surface 
of'the country, and in some places, as at the mouth of Black River, are 
present in great profusion. The western limit of the eastern drift 
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Eastern drift. along the Liard, judging from the river section, appears to be nearly 
coincident with the eastern edge of the plateau district, although 
gnessic fragments were found in the mountains opposite Fort Liard at 
a somewhat higher elevation. 

llocky Thirty miles below the Nelson, the Liard app!'oaches and for the 
.Mountains. 

Absence of 
foot-hills. 

next seventy-five miles hugs closely, a ehain of mountains which may 
be considered as a northern division of the Rocky Mountain system, 
and as the complement of the chain around the northern end of which 
the Liard passes west of the Devils Portage. The mountains are not 
fringed with a belt of foot-hills, such as usually accompany them in 
other places, but rise abruptly from an almost level plain, and attain 
at once theit· full height of about 4,000 feet. The folds and fracture to 
which the mountains are due also seem to die away with startling 
rapidity. The Liard for fifteen miles above Black River, cuts at a dis
tance of two to five miles directly across the strike of the ranges, and 
yet the beds along its valley wherever seen are practically undis-

Climb range. turbed. While waiting at .Fort Liarcl I climbed one of the ranges to 
a height of 3,000 feet, but obtained little geological informatiom. The 
rocks were only exposed in a few places, and where seen consisted of 
westerly clipping unfossiliferous chert and cherty limestone. Gneissic 
fragments apparently belonging to the eastern drift were found up to a 

View fro~ top height of over 1 ,500 feet. I obtained, however, an extensive view from 
of mountam. h . h l . h d fh · h [' t e summit, overt e p ams tot e eastwar . ' e country 111 t at c irec-

tion rises gradually from the river in easy undulations, and appears to 
culminate at a distance of twenty-five or thirty miles in a low plateau 
through which Black River has cut a wide gap. A dense forest relieved 
in places by g leaming lakes and light green marshes sketches to the 
horizon. To the north and north-west the eye is met by a succession 
of bare topped and nearly parallel limestone ridges striking about 
N. 20° W. ,ancl reaching elevations of from 4,000 to 5,000 feet. 

Fort Liat·cl is at present the only fort on the Lial'd below the mouth 
of the Dease, and is resorted to for trading purposes by about two hun
dred Indians, most of whom are known as Nahanni or Mountain 
Indians. Under this term are included a number of tribal divisions of 
the Tinneh family, but the names of these I was unable to obtain. They 
are reported to be fast dying off. The fort is situated on a fertile flat, . 

.Agricultural part of which has been cultivated for year;; with unfailing success. 
resources. W d b 1 h f h' l heat an ar ey are grown ere year a ter year, w I e potatoes, cabb-

ages, turnips and other vegetables are raised without the least difficulty. 
At the time of my visit, lst August, all the crops were well advanced 
and in good condition; the barley was just turning colour, and the po
tatoes were almost large enough to eat. There is no reason, eithe1· 
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climatic or otherwise, why the whole country bordering the Liard, 
from Beaver River to near its mouth, should not, when needed, sup
port an agricultural community. 

FORT DIARD TO FORT SIMPSON. 

I was delayed several days at Fort Liarcl before I could engage an 
Indian to accompany me down the river, but having at last succeeded, 
and ah;o having exchanged my canvas boat for a bark canoe, I re
sumed my joumey on the 5th August. 

From Fort Liard the rive1· bas a north-easterly course for :five miles, River below 

cl l b d. b N N TIT r .1 l l!'ort Liard. an t rnn en mg to t e . . H., runs !Or over twenty m1 es near y 
parallel to the easternmost range of the mountains, after which, while 
still preserving the same general direction, it makes a couple of great 
bends to the east before joining the Nahanni River at the foot .of the 
Nahanni Butte. It has in this reach a general width of four to :five 
hundred yards, and a current of about four miles and a half an hour. 
Islands and bars are of constant occurrence, and divide the river in 
many places into numerous channels. The valley depression for some 
distance below the fort is insignificant in size, and fal'ther down disap-
pears altogether, and the river undulates through a low, level plain, 
elevated only a few feet above its surface. As in the upper part of the 
river, the trees observed consisted of white spmce, as pen and cot
tonwood, with some banksian pine and canoe birch, and an under-
growth of willows and alders . 

Four miles below Fort Liard is a cut bank showing Quaternary Rocks below' 

sands and gravels, while th ree miles farther clown the same sands are Ft. Liard. • 

underlain by sanely shales and sandstone, evidently belonging to the 
Black Ri-ver Inocerami bearing se1·ies of shales and sandstone. ,This 
was the last Cretaceous exposure noticed in descending the river. In 
the next nine miles no rocks were observed, and then a small section of 
limestone shows that we have passed over the junction between the 
Cretaceous, and the Devono-Oarboniferous. The concealment of the 
beds along this part of the river n-uide it impossible to decide from the 
Liard section alone whether the Triassic beds which underlie the Cre-
taceous on the western side of the Cretaceous basin, underlie them also 
on the eastern side, or are overlapped by them. It is probable, however, 
that the latter is the case. A second outcrop of limestone occurs eight 
miles below the one just noted. The beds are here inclined at a low 
angle, and are fossilifet·ous. From the specimens collected, Mr. 
Whiteaves bas identified the following forms: A Streptorhynchus of 
the type of S. umbraculum; two ribbed species of Spir1fera, one of which 
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is very like S. centronota, Winchell; a smooth Spirifera of the J11artinia 
section, probably identical with S. setigera, Hall, but closely related to 
S . fimbriata, Conrad ; Athyris subquadrata, Hall; a new species of Platy
ceras; and Proetus peroccidens, Hall & Whitfield. The generalfacies of 
this fauna seems to indicate a horizon intermediate between the De
vonian and Carboniferous, and probably equivalent to the Waverly 
group. Continuing down the river stratified sands were observed at 
the elbows of most of the bends, but the limestone is not again exposed 
until the Nahanni Butte is r eached. 

Nahanni Butte. The Nahanni Butte, called a lso Mount McPherson, after the gentle
man who first ascended it, stands at the confluence of the Nahanni 
River with the Liard, and has been carved out of the twisted end of 
the easternmost range of the Rockies. It is easily reached from the 
river, and on this account I determined to spend part ofa day in climb
ing it. I took up a small aneroid barometer, which gave the height as 

~i~\~ff~1f 3965 feet. From the summit much the same chamcter of country was 
Nahanni Butte. displayed as that previously seen from the ridge opposite Fort Liard. 

To the S. and S.E. a wooded plain dotted with lakes and marshes, and, 
with the exception of three small buttes which formed a miniature 
mountain range almost at our feet, without conspicuous elevations, 
stretches as far as the eye can see, while in an opposite direction the 
prospect showed range after range of bare and rugged limestone 
peaks, among which the Nahanni River purRued a tortuous course 
until lost in the distance. The ranges here, while preserving a gene
ral varallelism, are more than usually irregular in this r espect, and 
in some cases follow a very zigzag course. The general strike is nearly 

· due north and tho general dip of the beds westerly. A group of high 
peaks, which bore almost west, were observed to be partly covered with 
snow, and were estimated to rise to an elevation of between five and 

Nahanni Bntte 
section. 

six thousand feet. ' 
In the Nahanni Butte three rock series are clearly defined. In the 

lower part is a great thickness, probably a couple of thousand feet, of 
coarse grained magnesian limestones. These limestones are heavily 
bedded and often show the striped and cavernous appearance so 
characteristic of the more massive varieties of the Castle Mountain 
group, to which they undoubtedly belong. Copper stains were noted 
in a number of places, but no specimens indicating deposits of econo
mic value were obtained. The limestones are overlain by several hun
dred feet of black, finely fissile shales, which occupy the same relative 
position as the Graptolitic shales of the Kicking Horse Pass, but are 
not fossiliferous . Above the shales and forming the top of the moun
tain comes a series of light yellowish and greyish magnesian and or
dina1·y limestones. These limestones yielded some imperfect and 
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scarcely determinable fossils, among which is a coral which shows 
the external ·characters of the Carboniferous genus Styla:iis, but the 
internal structlll'e has not been preserved. A specimen of limestone 
from this series collected by Mr. McPherson and shown to Sir J. 
Richardson, is described by the latter as being similar to that which 
outcrops in the "Ror.k by the River's Side" on the Mackenzie. This 
would place it in the De,·onian. A salt spring, with a basin fifteen Salt Spring. 
feet in diameter, is reported by Sir J. Richardson on the authority of 
Mr. McPherson, as existing on the top of the mountain, but this I did 
not succeed in finding. A neighbouring mountain, however, showed 
a white patch on its steep side which is plainly due to the deposits of a 
mineral spring of some kind, and may be the one refened to. 

From the N ahanni Butte and River the Liard bends more to the east, ~~h~~~~!B~tte. 
and for the next sixty or seventy miles follows a general east north-
easterly course. In the :fit·st section, extending to the "Grand Reach," 
a distance of twenty-fivt:i miles, it is wide and somewhat tortuous and 
encloses several large islands. The valley is insignificant in size, and 
where cut into at the benci.s of the ri,·er, shows small sections of strati-
fied sands only. The general features of the country here and for some 
distance above the Nahanni River, seem to show that the river along 
this part of its course flows through a lake basin which formerly 
existed at the foot of the mountains, but is now silted up. It is worth 
noting that the Mackenzie passes for some distance through the same. 
style of depressed alluvial country when approaching the northerly 
extension of the same range sixty miles below Ft. Simpson, and it is 
just possible that the depression follows the base of the chain through-
out. 

The Long Reach is a beautiful stretch of gently flowing waler ofLong Reach. 
something over fifteen miles in length, and has an average width of fully 
a thousand yards. It is nearly straight, and a view down it discloses a 
long vista of smooth, glassy water which extends to the horizon, and is 
bordered by a succession of low wooded points which stretch out one 
behind the other until they fade away in the distance. · Its valley is 
shallow and rises from the water's edge. At the lower end of this 
reach there is a decided rise in the general elevation of the country, 
which is at once made evident by the increased depth of the valley, 
while at the same time the river becomes na1Towe1· and its cu1Tent 
swifter. The sand bars are replaced by shingle beaches, and fo1· the First appear
first time the banks show sections of undoubted boulder clay. A few b~~Yd~~-clay. 
miles farther down, the river, now enclosed on both sides by low cut 
banks, makes a short bend to the east, at the elbow of which is an 
island with steep shale bunks. In the next twenty-five miles the river 
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is bordered by steep scarped banks from two to four hundred feet in 
height, and has the appearance of a wide canon. The current in this 
reach is everywhere exceedingly swift, and for nearly ten miles breaks 
over a succession of strong riftles. These are easily run in a small boat 
by keeping close to the right b:mk, but will form r ather a serious 
obstacle to the navigation of the rivet· by steamboats. It is possible, 
however, that steamers m~y be taken up by lining, and once above 
them, the river affoi·ds easy navigation up the main branch as far as. 
Hell Gate and up the Nelson, except at low watel', as far as the fol'ks, 

The banks of the valley all along th is reach a re bal'e and affo rd con
tinuous sections of shales, limestones and calcareous sandstones lying 
in a nearly horizontal position. The shales are gl'eenish in colour, are 
soft aud alternate above with the limestones, which form the top of the 
section . The limestones are greyish, or light yellowish in colour, are 
moderately crystalline, and are often impure and pass into a species of 
calcareous sandstone. In this condition they often show ripple marks, 
worm burrows, and other evidences of a littoral origin. Fossils were 
found in a number of places, but are usually in a poor state of preserva
tion, and the only forms which Mr. Whiteaves has identified so far are 
Atrypa reticularis, and two species of Orthis. 

Th e Devonian uplift which crosses the Liarcl here extends far to the 
southward, and is doubtless the cause of the falls and heavy rapids 
;vhich occur along the same line, on Trout River, Beaver River, Hay 
River, Buffalo River, and in fact on all the streams coming from the 
west and emptying into the Mackenzie or Great Slave Lake. It is 
possible, also, that the Vermilion Falls on Peace River may be clue to 
the same cause. The Devonian in all this region has an upper division 
of hard limestone and a lower one of soft shales, an arrangement 
peculiarly favourable for the production of falls. 

After passing the rapicl8 the river continues to run with great 
velocity for some miles and then the current gradually moderates, 
and at the ~ame time the valley loses its canon character , and for 
some miles cut banks are only occasionally seen. Approaching the 
Mackenzie the Liarcl turns away to the north , and gradually enlarging 
itself, pours its tribute into the former, through an embouchure of over 
a mile in width . 

In the lower pat·t of the river the Devonian shales and limestones 
disappear beneath a covering of boulder clay and other glacial de
posits, sections of which appear all along. They crop out again on the 
right bank of the Mackenzie, opposite the mouth of the Liard, but at 
this point they are not fossiliferous . 

• 
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SLAVE RIVER. 

I finished the traverse of the Liard and r eached Fort Simpson on the Fort Simpson~ 

9th August. This post is situated on an island at the junction of the 
Liard and the Mackenzie, and is the headquarters of the Mackenzie 
district. I was foi·tunate enough to catch here, after a delay of a few 
days, the Hudson Bay Co.'s steamer Wrigley, which was on its way up 
from Peel River, and proceeded on it to Fort Smith, on Slave River. 
On the way up atTangements were made with Mr. Cummings and Ml'. Make 

. . arrangements 
Reid, of the Huclson's Bay Co., subject to the approval of Mr. Camsell to winter at 

tl h . ff: f h d' t . t h b t . . h M R 'd Ft. Providence. ie c ie actor o t e is i·1c , w o was a sent, o wmtei· wit t'. e1 
at Fort Providence, and I was thus left at liberty to continue work · 
as long as the season permitted. After atTiving at Fort Smith I made 
a trip across the portage, and then embarking in a bark canoe with a start down 

1 f I d. t l l SI R ' Th' · h b d Slave River. coup e o n ians, s artec c own ave 1ver. is river as een use 
by the fur traders for over a centu 1·y, and the Mackenzie for nearly as 
long, and as both have been visited by numei·ous celebrated travellers, 
to whose narratives I will be obliged to make frequent references, it 
will be necessary here, before proceeding with a description of the 
river, to give a brief account of the progress of exploration . 

The honour of discovei·ing Great Slave Lake and River belongs to History of 

h · 11 S l H h h l h . exploration~ t at persevenng trave er, amue earne, w o reac ec t em on his 
return from his thil'd and successful journey to the mouth of the Cop-
permine. Hearne arrived at Great Slave L ake on the 24th of Decem- Hearne's 

Journey. 
bet", 1771, and crossing it in a leisurely mannet", r 8f'LChed Slave River 
on the 16th January, 1772. He continued up the River until the 27th, 
and then after having trnvelled upwards of forty miles, he "left it at 
that pai·t wh ere it begins to trend due south," and struck off to the east-
ward. Hen.rne calls the lake Athapuscow Lake, and describes it as 
being one hundred and twenty leagues long from east to west, and 
twenty wide from north to south. He was particularly pleased at the 
change from the " jumble of rocks and hills, " which cover the countl'y 
north of the lake, to the "fine level country in which there was not a 
hill to be seen or a stone to be found ," which he met on the southern 
side. It is inte1·esting to note that at the time of his visit this region 
swarmed with buffalo. 

Hearne was followed, in 1789, by Si1· Alexander Mackenzie, but the Mackenzie' · 

fur trade1·s h::td before thi;; extended their operations as far as Slave voyage. 

Luke, as Mackenzie states that Messrs. Grant and Leroux had erected 
houses~t the mouth of Slave River in 1785. * Mackenzie left Fort 
Chipewyitn on June 3rd, and 1·eached Slave Lake on the 9th, but was 

;; Page 8 Mackenzie'; Voyage through North America. 
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delayed on the lake by ice and did not succeed in entering the mouth 
of the ri:ver into which the lake emptied until the 29th. He then fol
lowed the river, since called after himself, until it debouched into th e 
polar sea. The object of Mackenzie's voyage was to further the in
terests of the fur trade by discovering a passage to the Pacific, an ob
j ect which be afterwards attained by crossing the mountains by the 
Peace River Pass. 

'Franklin's In 1820 Captain, afterwards Sir J obn Franklin, descended Slave 
!first voyage. 

River, and crossing Slave Lake to Fort Providence, which was then 
situated on a northern arm of the lake, started on his memorable yoyage 
down the Coppermine to the shores of the Arctic Sea. He was ac
companied by Dr. Richardson and Mr. Back, both of whom were sub
sequently knighted as rewards for their success in arctic exploration. 

Franklin's In 1825 Franklin, again associated with Dr. Richardson and Lieutenant 
second voyage. 

Back, descended Slave River and the Mackenzie to the sea, and in the 

Back's 
-expedition. 

succeeding summer explored all the Arctic coast between Return Reef 
and the mouth of the Coppermine. In 1833 Captain Back was placed 
in charge of an expedition which was sent out to search for Sir John 
Ross. On this occasion be wintered at the east end of Great SlaYe 
Lake, and in 1834 explored Great Fish or Back's River from its som·ce in 
Sussex Lake to the sea. Back was followed, in 1837, by Thomas Simpson, 
probably one of the most energetic of the many famous travellers who 

;S impson's have worked along the confines of the frozen ocean. Simpson (Dease 
-exploration. and Simpson expedition) was sent by the Hudson's Bay Co. to 

explore the coast between Point Barrow and Retum Reef, and be
tween Point Turnagain and the mouth of Great Slave River. This 
difficult se l'vice was successfuHy accomplished in three seasons. 

R ichardson's In 1848 Sir John Richat"dson again descended the Mackenzie, this 
·exploration. 

t ime in search of his formet· chief, and for the second time navi-
gated the stel'i le coast stt"etching from the Mackenzie to the Coppet·
mine. He was assisted in this expedition by Dr. Rae. Richard
son in his various journeys, spent altogether about seven years in the 
nol'th, and has g iven us by fat· the best and most trustwol'thy account 
of the ethnology, natut'al history and geology of the bol'eal regions. 

1,:~~k~::i~e,nds Richardson was followed by Captain Pullen, who ascended the Mack
enzie in 1849-51, afte1· tl'aVet':;ing the coast between Icy Cape and the 
mouth of the Mackenzie, pt'eviously delineated by Beechy, Elson, 
Simpson and Franklin. 

In addition to the explot'ei·s named, l\f. L' Abbe Petitot, a Roman 
~ther explorers Catholic missionary, spent a number of years travelling in the region 

adjoining the Mackenzie, and has published a map and a series of 
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papers describing the geology and ethnology of the district.* Majo1· 
Kennicott also passed a couple of years on the Mackenzie collecting 
natural hiatory specimens for the Smithsonian Institute. He alse> 
made a collection of fossils, which formed the basis of an interesting 
paper published by F. B. Meek in the proceedings of the Ohicagr.> 
Academy of Sciences, 1868, on the geology and palreontology of the 
valley of the Mackenzie. Pl'Ofessor Meek al:so refer;, to fossils col
lected by Messrs. R. W. McFarlane and B. D. Ross, of the Hudson's 
Bay Co., and by the Rev. Mr. Kirby, of the Church Missionary 
Society. 

The geological notes of the various Arctic travellers above mentioned 
have been collected together by Di-. G. l\'L Dawson, and published as 
part R. of the Annual Report of the Geological Survey for 1886. 

Slave Rivet· flows from Athabasca Lake to Great Slave Lake, and Slave River. 

performg the importan t function of uniting the waters' of the Peace 
and Athabasca rivers with the Mackenzie. It runs a little west of 
north, and has a total length of about 290 miles. For about a hundred 
miles below Lake Athabasca it is easily navigable, but its course is then 
interrupted by a series of short rapids, which have altogether a length 
of fourteen miles, and form the only break in the navigation of the 
waters of the Mackenzie between Fort McMurray on the Athabasca 
and the Arctic ocean, a ditltance of about 1,630 mile::1. A cart trail has 
been cut out by the Hudson's Bay Co. around these rapids, and a num-
ber of horses and oxen are employed during the season in transporting 
the freight brought down by the Athabasca steamer across the portage 
to Fort Smith, where it is placed on board the Mackenzie River 
steamboat and distributed among the various posts down the river. 

The rapids are caused by a gneissic sput· from the Laurentian district 
to the east, which crosses the river here, and must. extend a consider-
able distance in a westerly direction. At the lower end of the rapids Gn~iss at 
an exposure in the bed of the river was found to consist of coarse rapids. 

gi·ained hornblendic grauitoid g neiss. These rocks have an imperfect 
foliation, chiefly marked by a roughly linear arrangement of the horn-
blende granules. 1rhey are polished and striated by the action of the 
river ice. Another exposure at the south end of the portage showed 
light colored and well foliated gneisses striking in a westerly direction. 

The country in the vicinity of the rapids is mostly level, and is 
covered with white spruce, bank;,ian pine, the rough and smooth 
barked poplars and various species of willow and alder. The Mackenzie 
River steamer was built here in the winter of 1887 and the timber used 
in construction was all obtained from the surrounding forest. The soil 

*-See Bulletin de la Societe de Geographie, Paris 1875. 
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is often sandy, but good crops of potatoes and other garden vegetables 
are grown at Fort Smith, and also by the Indians on the east side of 
the river. A ridge of high hills is shown in most maps crossing 
Slave River at the rapids and running in an easterly direction, but 
these have no existence in reality. 

Slave River below the rapids is extremely uninteresting geologi
cally, as the older rocks are nearly everywhere concealed under a 
heavy alluvial covering. The depo8it of post glacial stratified sands is 
so continuous, and spreads so far on both sides of the river as to lead 
to the supposition that it was laid down in an ancient arm of Slave 
I.ake, which extended to the south along the line of junction of the 
Laurentian and Paheozoic, and corresponded in a general way to the 
arm of this lake, which now stretches to the north along the same 
geological line. The banks of the river, which at first are about one 
hundred feet higb, and in places are broken up into terraces, become 
lower as we descend the rivet·. Seven miles below Fort Smith, on the 
left hand bank, is Bell's Rock, a square, massive looking cliff, com 
posed of light yellowish brecciated limestone. The bedding of this 
rock is indistinct, and it yielded no fossils or other evidence of age. 
It enjoys the distinction of being the only exposure observed between 
the rapids and Slave Lake. A couple of miles below Bell's Rock we 
passed on the rlght tbe fishery at Pointe de Gravois, and a few miles 
farther on reached the mouth of Salt River, which comes in from the 
left. Slave River in the distance traversed has an average width of 
nearly half a mile, and is · characterized by numerous sandy beaches 
and bars and by occasional wooded islands. It has a current in low 
water of two miles and a half an hour. 

At the mouth of Salt River is a house belon?;ing to one of the nu
merous Beaulieu family, the members of which have been so frequent
ly noticed by arctic explorers. I found the present representative of 
the name living in a lodge with his numerous progeny, and supporting 
himself by catching Inconnu (Stenodus Mackenzii). This fish, as 
pointed out by Richardson, finds its southern limit at the foot of Slave 
River Rapids, which are too violent for it. to ascend, and below which, 
consequently they collect at certain seasons in great numbers. Beaulieu, 
in addition to his fishing, claims the proprietorship of the salt springs 
on Salt River, but his laudable attempt to derive a revenue from this 
source has been foiled by 1he discovel'y by Mi-; Scott Simp$on, of the 
Hudson's Bay Company, of other salt deposits farthel' up the river. 

I ascended Salt River on August 26th as far as the springs. This 
stream is about thirty or forty yards in width, and winds in an 
exasperating manner through a flat wooded plain. Its water is 
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distinctly brackish and unfit for use even at its mouth, and 
increases in 1mlinity as it is ascended. It has scarcely any 
,-alley, and its low banks, where uncovered, afford sections of 
t he same clays and sands as seen on Slave River, and evidence 
the wide distribution of this alluvial depos it. Near the springs the 
river forks, and while one branch turns off to the south the other pur-
sues a winding way through the salt plains. These plains are fom or Sal.t River 

plains. 
five miles in width, and are bounded to the west and north by swelling 
ridges covered with spi·uce and aspens, the leaves of which at this 
date, 36th August, were already turning yellow. The plains are well 
grassed, and in former days were the favourite feeding grounds of the 
buffalo, and even at the present time stray surviYors of this fast disap
peai·ing animal are occasionally killed here, although we were not so 
fortunate as to see any. The springs have been Yisited and described 
by both Back and Richardson. They are situated near the base of the Salt springs. 

ridge mentioned above, are three or foui· in number, and are surround-
ed for some hundreds of yards by a salt-sprinkled and desolate looking 
clay flat, through which numerous briny streamlets make their way to 
the river. The springs are enclosed by small evaporating basins, the 
largest of which is about fifteen feet in diametei·, and is crusted with a 
remarkably pure deposit of sodic .;hloride. The salt obtained here is of 
excellent quality, and has been used in the l\1ackenzie River district for 
many years. 

The ridge behind the springs is composed of light yellowish lime
stone, and holds, according to Richardson, several beds of greyish com
pact gypsum. Some brachiopods were collected here, but are too im
perfect for identification. 

We descended Salt River on the 27th August, and resumed out' DesoendSaJt 

course down Slave River. This stream presents few features of in- River. 

terest. Its average width is about half a mile, but it frequently 
spreads out around islands to twice this size. Sandy beaches, bars and 
islands occur all along its course, and a re constantly shifting their 
positions, and bei1ng built up and destroyed by the spring freshets. 
The birth and growth of one of these islands is thus described by Rich- n cnesis of ~n 

d * "A 't f 1 d 'f ' b · b h d b isl.md. ar son. great quant1 yo arge r1 t t1m er is roug t own y 
Peace River; and as the trees r etain their roots, which are often 
loaded with earth and stones, they readily sink, especially when water
soaked, and accumulating in the eddies form shoals, which ultimately 
augment into islands. A thicket of small willows covers the new 
formed island as soon as it appears above water, and these fibrous roots 
serve to bind the whole together." 

*First journey of Franklin, page 518, 
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Such an island by diverting the course of the stream may produce 
currents, which will result in its own destruction, or, as often happens, 
it will travel slowly down stream; the slow erosion at its head being 
counterbalanced by the accretions received in the eddy at its lower 
end. Beds of drift timber in varying stages of decomposition alternate 
with the clays and sands in many of the islands, and in some cases 
constitute a considerable proportion of the whole material. 

Below Salt River, Slave Rivet· runs in a south-westerly course for 
:fifteen miles, and then makes a great bend to the west called Le Grand 
Detour. This bend is neal'ly :fifteen miles around, but can be avoided 
by a short portage of a few hundred paces across its narrow neck. 
Twelve miles below Le Grand Detour is Pointe Brulee, the extremity of 
a blunt easterly bend, antj. some thirty miles farther down is Point 
Ennuyeux, around which we have to paddle nearly ten miles in order to 

Wooded plain&. advance half a mile on our course. On both sides of the river are level 
plains, which extend without any evident elevation as far as the eye 
can reach, and support extensive forests of white spruce and banksian 
pine mingled with larch and rough and smooth barked poplar. The 
spruce frequently attains a diameter of eighteen incbea, and affords ex
cellent timber. A few miles west of Slave River, on Little Buffalo 
River, wide grassy plains, destitute of trees, and resembling in appear
ance the great prairies to the south, are stated to exist. This style of 
country :finds its northern limit here, as it was not observed anywhere 
north of Great Slave Lake. 

After rounding Point Ennuyeux we passed on the right a point cov
ered with massive boulders and limestone fragments, and then entered 
a small chenal behind Big Island, a narrow spruce-covered island about 
six miles long. From Big Island the river runs in a north-westerly 
direction for thirty miles to .Riviere a Jean, one of its outlets into Slave 
Lake. From this point the western channel, after rounding Point 
Seul, follows an easterly course to the lake, which it enters by a 
number of channels separated by low marshy islands, formed from the 
sediment brought down by the river. 

Slave River brings down an enormous amount of sedimen.t every 
year, and bas pushed its delta far out into the lake, on the western part 
of which it threatens to inflict a similal' fate to that which has already 
overtaken the southern arm. 

From the mouth of Slave River we turned to the west, and passing 
through a narrow channel, inside of a couple of islands, reached and 
crossed a shallow bay, about a mile wide, and then turning to the 
south between Mission Island and the mainland came suddenly in 
sight of Fort Resolution, where we arrived on August 3lst. 
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GREAT SLAVE LAKE AND SURROUNDING COUNTRY. 

Great Slave Lake, so far as known, bas a superficial area, including Great Slave 

islands, of about 10,400 square miles, and ranks fifth among the great Lake. 

lakes of the continent.* No complete survey ·of its shores, however, 
has yet been made, and our knowledge of its geography is still con-
fined to the disconnected explorations of Hearne, Mackenzie, Franklin, 
Back and Pet1tot. These give the lake a total length from east to ~i~~~~k:~t 
west of about 288 miles. Its width is variable, and in one place exceeds 
sixty miles. It is situated along the western margin of the Archrean 
axis, and had originally the form of a great cross with one arm pene-
trating the cl'ystalline schists, while two others stretched north and 
south along the junction of these with the newer sedimentaries, and 
the fomth extended itself over the flat-lying Devonian to the west. 
The southern arm, as stated before, has been silted up by Slave River. 

The eastern or archrean portion of the lake has an irregular outline, Eastern portion 
of lake. 

and is dotted with rocky islands. It is reported to be much deeper 
than the western part, and its water is exceedingly clear and limpid. 
The eastern part of this arm is divided, according to Back, by Rabbit 
Point (Gah-houn-tchella) and Owl Island (Peth-the-nueh) into two 
deep bays, of which the nol'thern is called McLeod's Bay and the 
southem Christie's Bay. The latter is still very imperfectly known, 
and principally from Indian report. It is stated by Petitot to receive 
five streams t " les rivieres du Rocher, des Seins, du Loup, de la Terre
Blanche et de la Poudrerie," none of which are of any considerable size. 
North of Chris tie's Bay is Owl Island, which is stated by Back to be 
:fifty-four geographical miles in length, and is described as being an 
ccumulation of trap mountains,! " and to exhibit long lines of mural 

precipices resting one upon another, and capped by even and round 
eminences, thinly clad with meagre pines." This island increases 
gradually in height towards the east. 

North of Owlislan<.l is a narrow sheet of water filled with bold and 
picturesque islands, and terminating to the east in McLeod's Bay. Into 
this bay Hoar Frost River precipitates itself over a precipice sixty feet 
in height, and the Ah-hel-dessa, the outlet of Artillery Lake, in a 
quieter manner. 

The country north and east of the eastern part of this lake is de
scribed by Back as cove!'ecl with bare round backed hills and ridges which 

• It is exceeded in size by Superior (31,500), Huron (23,SOO) , Michigan (22,300), and Great Bear 
(11,400). 

t Bulletin de la Societe de Geographie, Paris, 1875, page 143. 
t Fitton's Appendix to Back's Journal, page 545. 
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rise gradually from the water's edge to a height of ten to twelve hundred 
feet, and are separated by sparsely-wooded and moss-covered valleys. 
This part of the lake approaches within twenty miles of the ''Barren 
Lands," as the pines are said by Back to disappear along Artillery 
Lake in Lat. 63° 15' N .. 

West of Owl Island the lake contracts, and is filled with an archi
pelago of s.mall islands, which extend to the eastern edge of the crys
talline rocks near the mouth of Slave River. 

The northern arm is situated nearly opposite the mouth of Slave 
River, and is narrow and fillet! with islands. At its upper end it con
tracts, and opens out again under the name of Lake Brochet, which 
communicates in turn by a short river with Marten L ake. Yell ow 
Kuife. River, at t he mouth of which old Fol't Providence was situated, 
~nd which Fr11:nklin ascended on his way to the Ooppermine, enters 
this arm from the east. 

The eastern arm of Great Slave Lake rests o.n the flat-lying Devonian 
limestones, and is ~ider, and presents a greate1· expanse of water, un
broken by islands, t han either of the other divisions. Its southern 
shore has a gently sinuous outline, and is charactel'ized by low banks 
and gently shelving beaches, which are often thickly strewn with 
boulders. The banks as pointed out by R ichardson, are often built 
up of drift timber. The northern shore is more uneven, and is indented 
'Yith several deep bays. Th e water of Great Slave Lake between Slave 
River and the Mackenzie, is never entirely clear, as a portion of the 
sedimimt qrought down by the former stream is held in suspension 
&nd drifts slowly eastward for a hundred miles. The impurity of the 
wat~1· is especi~lly noticeable along the southern shore, and the shal
lowness of this part of the lake is undoubtedly caused by the partial 
ettlement of the suspended material. 

This arm is bordered all around by a fiat wooded country, which 
has been proved to be adapted to the cultivation of barley, and of pota
toes and other vegetables. The soil is usually a loam, 'but in the ridges 
is often sandy, and in low places passes into a clay. The alluvial lands 
along .Slave, River and the grassy plains on Little Buffalo River are 
the best sections of the district, and deserve the first attention . At 
Fort Resolution a few acres of land are farmed every year with good 
results by the Hudson's Bay Company. Mr. Flett, 1who has charge of 
this post, informed me that barley is usually sown on the 15th of May, 
and requires about 110 days to reach maturity. Potatoes are planted 
about the same date, and are dug about the 15th of September, wheat, 
according to the same authority, has been tried three times with only 
one failure. At Hay River, sixty miles west of Fort Resolution, some 
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potatoes are annually grown by the Indians, and even at Fort Rae, 
which is situated on a bleak island in the northern arm of the lake in 
Latitude 62' 391 , some gardening has been attempted by the energetic 
Catholic missionaries who are stationed there. The soil at this place 
is very stony, and much difficulty was experienced in removing the 
boulders, and in bringing the ground into a proper state for cultiva-. 
tion. When this was once effected several kinds of vegetables were 
grown without trouble. Potatoes planted on the 25th May are dug in 
the middle of Septembel', and yield twenty fold, and the list of garden 
vegetables raised here includes turnips, onions, cabbages, carrots, 
radishes, beets and peas. Wheat and barley have not been tried 
on a large scale, but a few grains were sown at the end of May one 
season, and became mature, the latter on the 26th August and the 
former four days latel'. A less favourable spot for fa1·ming purposes, 
than this rocky island, could scarcely be obtained, and the successful / 
i·aising of crops here affords a promise that the more fertile lands to/ 
the west and south will one day all be utilized. 

Ice forms in the bays and along the shores of Great Slave Lake, be- Ice on Iakll· 

tween the 20th and the last of October, and the whole lake is usually fast 
by the middle of Novembe1·. The ice attains a thickness of from six to 
eight feet. In the spring the disruption of the ice takes place about 
the 1 st of July, but sometimes occurs as early as the 20th of June and 
as late as the 10th of July. Back states that in a contracted part of 
the channel between Owl Island and the north shore called Tal-thel-leh, 
the water is said never to freeze, and his experience proved this to be 
the case during two winters. A similar occurrence was afterwards 
noted in the narrows of Lake Bis-tch6. 

I remained at Fort Resolution a day, engaged in making prepara
tions, with the assistance of Mr. Flett, for further explorations, and 
while there examined the shores of the lake in the vicinity of the 
Fort and along part of Mission Island, but failed to find any rock in 
situ. The shores, however, are plentifully strewn with angnlar lime
stone blocks which have evidently not travelled far. These are usually 
yellowish in colour, but are sometimes dark and bituminous and pass 
into a calca1·eous shale. Some of these fragments are fossiliferous, Fossils. 

and hold among others the familiar Atrypa reticularis, but I expect-
ed to find bedded rocks fa1·ther on and made no collection. Meek* 
describes a number of fossils collected near here by Mr. Kennicott, 
but whether these were obtained from loose fragments or from rock in 
situ is not evident. The collection contained Favosites polymorpha, 
A~ypa reticularis, a smooth Spirifer (Martinia), Cyrtina Hamiltonensis, 

* Transactions of the Chicago Academy of Science, 1868, page 68. 
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a Chonetes, a small Productu~, a Lingula and a Proetus, all characteristic 
of the Devonian and belonging probably, as stated by Meek, to a horizon 
very near to that of the Hamilton group. Richardson obtained fossils 
here which led him to a similar conclusion. Mingled with the limestone 
are numerous well rounded gneissic and granitoid boulders and sub
angular traps and conglomerate fragments derived from the Cam-
brian rocks of Owl and neighbouring islands. 

We left the fort on September the 2nd, and made a traverse of three 
miles across a bay to the mouth of Little Buffalo River, where we were 
windbound for a few hours. This 

1
bay is shallow for a long distance 

from the shore, and is filled in places with gneissic boulders, on one of 
which we were driven by the wind, and injured our bark canoe so 
severely that it was only by dint of energetic bailing that we man-
aged to reach the shore. 

Little Buffalo River approaches Slave River a few miles below Point 
Ennuyeux, and canoes, by ascending it and making a short portage 
over to Slave River, avoid the long detour around by the mouth of the 
latter stream. It runs through a flat country throughout. Half a 
mile west of Little Buffalo River is a ledge composed principally of 
:fiat-lying yellowish brecciated limestone precisely similar to that ob
served in Bell's rock, a few miles below Fort Smith. This rock holds 
angular fragments, ranging in size up to a couple of inches in diameter, 
of both ordinary and dolomitic limestones firmly cemented in a com
pact calcareous matrix. It yielded no determinable fossils. 

After repairing our canoe, the wind in the meantime having fallen, 
we continued our journey, and camped at dusk on a small boulder
lined island, where we were detained the whole of the next day by a 
strong north-westerly wind. On the 4th we succeeded in getting away 
again, arid after crossing a bay about four miles wide we coasted along 
the shore, inside the Burnt Islands, to Ile du Mort, where a party ofDog
ribs are said to have been chased and starved to death by their south
ern neighbours. From Ile du Mort we crossed two shallow bays, and 

Shores of Jake. camped in a good harbour at Sulphur Point. The shores of the lake all 
along are flat and uninteresting, and only one or two small exposures 
''ere observed at the various points at which we touched, although loose 
fragments oflimestone and gneissic erratics are seldom absent. Low 
terraces running parallel with the beach, and other indications of a 
former higher lake elevation were noticed in places, and appear to 
encircle the lake, as terraces were afterward found on the northern 
shore, and Back mentions their occurrence at the east end, near Fort 
Reliance. 

Sulphur Point derives its name from the presence there of several 

.l 
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springs which emit a strong odour of sulphul'etted hydrogen. The flow Sulphur 

from these is small, and the eftl.uent water must carry up large quan- sprmgs. 

t ities of soluble material, as heavy deposits of calcareus tufa occur 
all around. The water is clear and almost tasteless, and ha~ a tem
perature of 57° F. 

We left Sulphur Point on the 8th, having been delayed th1·ee days 
by a north-west gale, which a1·e very prevalent on the lake at this . _ 

1
_ ~ 

season, and reached Hay River the same day. Six miles e'&st of Sul- \\ftfl'' 
phur Point is Buffalo River, a stream of about fifty yards in width, 
which ol'iginates in a large lake situated, according to report, about 
nfty miles east of Fort Smith. Heavy rapids occur on it in one place, 7 
ibut it is navigable with York boats to its sou1·ce. Four miles ~s-t l.1:., 

<>f Buffalo Rivet· is a blunt headland called Point Presse, and between 
it and Hay River is a wide, shallow bay with sandy shores, into which 
a couple of small streams flow. · 

HAY RIVER. 

Hay River has never been explored. It is reported to rise near the Hay River. 

head waters of the Nelson, or East Bl'anch of the Liard, and to flow in 
a north-easterly direction for three hundred miles beforn emptying 
into Great Slave Lake. Grassy and partly wooded plains extend 
northwards from Peace River and skirt its southern shores, but do not 
-cross it, and this river may be regard~d as practically the northern 
limit of the prafrie country, although small isolated plains occur much 
farther north in the vicinity of Slave River. 

Hay River, like Slave River, enters the lake by several channels, Hay River 

and at the extremity of a point formed by the deposition of its own delta. 

sediment, near its mouth, is an abandoned Hudson's Bay trading post, 
now occupied by a band of Indians, who assemble there on account of 
the excellent fishing. For some distance above the post, and while 
passing through the delta, the rivet· is wide and encloses a line of al-
luvial islands, but on getting above these it contracts to about one 
hundred yards in width. Its banks are low and grassy, and the coun-
try on both sides is thickly forested. Proceeding u1) the river the 
general elevation of the country increases, and the valley becomes 
higher and wider, and bordering flats make their appearance. The 
-current at the mouth is gentle, but increases in rapidity as we ascend 
and breaks into riftles on the bars. As we ascend, also, the recent Rocks along 

sands and clays of the delta and lower pa1·t of the river are replaced Hay River. 

by bluish-green soft shales, which rise gradually in the banks until 
they form bold bluffs along both sides of the valley. 'rhese shales are 
interstratified with ripple-marked and wol'm-burrowed calcareous sand-
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stones and yellowish limestone, and resemble exac.tly the bluish shales 
at the rapids on the Liard, and hold similar Devonian fossils. 
Twenty miles above the mouth, the river, which below has been only 
moderately tortuous, winds around a tedious double bend, at the elbows 
of which are high sections of the bluish shales. Four miles farther up some 
heavy beds of yellowish weathering limestone make their appearance. 
The valley here is about a quarter of a mile wide, and its scarped sides 
exhibit the shales in magnificent and continuous sections. Still going 
on we follow the river around an easterly bend at the upper end of 
which is a rapid, and then pass for some miles along the base of shale 
cliffs which are highly fossiliferous. The shales are very soft, almost 
passing into clays, and the fossils weather out in a beautiful state of 
preservation. The following species were obtained here:-

Astrceospongia Hamiltoncnsis, Meek and Worthen. 
Aulopora serpens, Goldfuss. 
Campophyllurn ellipticurn (Ghonophyllurn ellipticurn, Hall and Whit-

field.) 
Gyathophyllurn aespitosum, Goldfuss. 
H eliophyllurn parvulum, Whiteaves. 
Phillipsastrcea Hennahi, Lonsdale. 

" " Verrilli, Meek. 
Pachypora cerviccrnis, De Blainville. 
Alveolites vallorurn, Meek. 
Arachnocrinus Canadensis, Whiteaves. 
Spirorbis omphalodes, Goldfuss. 

" Arlconensis, Nicholson. 
Oonchicolites (Ortonia) sublcevis, Whiteaves. 
Hederella Ganadensis, Nicholson. 
Proboscina laxa, Whitoaves. 
Stomatopora nwniliformis, Whiteaves. 
Ascodictyon stellatum, Nicholson. 
Paleschara quadrangularis, Nicholson. 
Geramopora Huronensis , Nicholson. 
Crnnia HamiltGnice, Hall. 
Productclla spinulicosta, Hall. 
Orthis striatula, Schlotheim. 
Strophodonta demissa, Conrad. 
Spirifera disjuncta, S'.lwerby. 

" " var. occidentalis, Whiteaves. 
Spir1fera cyrtinmformis, Hall and Whitfield. 

" glabra, var. Franklini, Meek. 
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Atrypa reticularis. 
,, " var. aspera. 

Rhynchoriella cuboides, Sowerby. 
Eatonia variabilis, Whiteaves. 
Paracyclas elliptica, Hall. 
S chizodus Chemungensis, Conrad. 
Euomphalus J11askusi, Whiteaves. 
Orthoceras, sp. 
Gyroceras (fragment). 
Goniatites (fragment) like G. uniangularis. 
Primitia scitula, Jones. 
lsochilina bellula, Jones. 
Ap architis mitis, Jones. 

'71 I> 

This assemblage of fossils, according to Mr. Whiteaves, is very sug-A11e of rocks 

gestive of the " Cuboides Zone" of European writers, and of the 
Tully limel:ltone of the State of New York, which, according to Prof. 
H. L. Williams, is its paheontological and stratigraphical equivalent 
in North America. 

Continuing up the river a band of red shales was noticed in one 
place near the water level, and a few miles farther on, heavy beds of 
cream-coloured limestone come in from above and produce at onee a 
striking change in the aspect of the valley. 

As we advance the valley contracts and becomes a gorge, and its Hay River 

high mural walls buttressed below by an embankment of fallen frag- gorge. 

ments, appeal' to almost overhang the stream, while the latter, now 
reduced m width to a hundred feet, dashes along the boulder-filled 
channel with bewildering impetuosity. At the lower end of the rapids 
we left the canoe and scram bled along the beach over high masses of 
rock to the foot of the portage track. At one point here a grnceful 
effect is produced by a couple of small streams which fling themselves 
on either hand over the brow of the cliffs bounding the valley and m.ake 
one clear leap to the floor beneath. 

The Portage track leaves the valley at a point where its walls have 
been worn into a sloping attitude, and leads for a couple of miles across 
a level, marshy plain, forested with banksian pine and white spruce, to 
the Alexandra Falls, so named by Bishop Bompas, in honour of the ~~f,~~ndra 
Princess of Wales. The gorge here suddenly ceases, and the river pre
cipitates itself over the bard limestone band through which the latter 
is cut, with a sheer descent of about eighty-five feet, as measured by a 
single reading of the aneroid barometer. These falls present a clear 
unbroken sheet of falling water, and are exceedingly picturesque in 
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appearance. From their base the river flows along rapidly for about a 
mile, and then makes a second leap of about fifty feet, below which are 
three miles of rapids. At the lower falls the cliff is broken down near 
the centre, and the descent of the water is interrupted by projecting 
ledges. Above the falls the river loses its valley almost altogether, 
and bas failed to produce more than a feeble impression on the hard 
limestone beds which floor the surrounding country. 

The falls here owe their origin to precisely the same cause as that 
which produces the famous falls at Niagara, viz., the superposi
tion of hard limestone on soft shales, and the consequent undermining 
and ·destruction of the former effected by the rapid erosion and re
moval of the supporting beds. I was surprised to find that the rate of 
retrocessiou, dating both falls from the same period, has been almost 
identical. The Niagara Falls are ger.erally regarded as having re
ceded six miles since they were brought into existence by the eleva
tion of the country at the end of the glacial period, and on Hay River 
the distance between the point at which the limestone band makes its 
first appearance and the lower falls, is almost exactly five miles, and 
between the same point and the upper falls, six miles. The equality 
of the work done by the two streams is, however, a mere coincidence, 
as the factors in the two cases are entirely different. The volume of 
water which falls over the precipice at Niagara is many times greater 
than that carried by Hay River, while its erosive power is relatively 
less on account of its omewhat greater purity. 

The limestone exposed along the Hay River gorge has a mm1mum 
thickness of two hundred feet, inclusive of a band of shales, which 
separates it into an upper and a lower portion. It appears to have 
a light dip up stream. It occurs characteristically in thick massive 
beds which weather to a light yellowish colour. The heavy beds 
alternate with laminated bands, whic~ occasionally pass into cal
careous shales, and with a uniformly grained well stratified cream
coloured limestone, which resembles specimens I have seen from the 
limestones of Lake Winnipeg. Fossils are less numerous in the 
limestones than in the underlying shales, and the same forms appear 
to characterize both series. At the falls I obtained some specimens 
of Atrypa reticularis and of two specimens of a coral, which is probably 
Campophyllum ellipticum, besides some others which are too imperfect 
for identification. 

The eastern outcrop of the band of limestone which crosses Hay 
River at the falls, forms an escarpment which follows in an inter
rupted manner the valley of the Mackenzie in a north-westerly direc
tion as far as the Liard , and is the cause of the falls and heavy rapids 
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which occur on all the streams which enter the Mackenzie from the 
south west between these two points. On the Liard the passage from 
the harder to the softer formations is mai:ked only by a few light 
l'ifilcs and an accelerated current, but there the proportion of shales 
to liiµestone is greater than usual, and the formation is more uniform, 
and besides, that river carries down an immense amount of sediment, 
and possesses consequently, greater ability to erode a graded channel, 
than :.<treams like the Hay or Beaver Rivers, which originate in lakes 
and carry comparatively pure water. On the northeastern side of the 
:l'iver the continuation of the limestone band is probably marked by 
the steep terrace-like front of the Horn Mountains, but this ridge has 
n ever been examined. 

We did not ascend Hay River beyond the falls, which are situated 
about thirty miles in a direct line from its month, and on the 14th we Return to lake. 

returned to the lake. On the way down I sounded the bars, and on a 
number of them found less than three feet of water. In high water 
light draught steamers could ascend as far as the foot of the rapids. 

SLAVE LAKE CONTINUED. 

From Hay River point we made a traverse of some twelve miles l'te. de Roche. 

across a moderately deep bay to Pte. de Roche. a narrow gravel and 
boulder spit which projects for some distance out into the lake, and 
affords a good harbour against winds coming from the north or north-
east. It is strewn with erratics of various kinJs, but principally 
gneissic, and with angular limestone fragments, but no bedded rocks 
were observed. Leaving Pte. de Roche we coasted along a shallow 
and often weedy shore to the Desmarais islands. The country adjacent Country south 

1 11 1 h . d . d . h h of lake. to the lake is ow a a ong t is part, an mtersecte wit roars es, 
moss-covered muskegs and small lakes, but to th0 south it rises into a 
long even ridge called Eagle Mountain. A rock specimen from the 
mountain which I afterwards obtained, showed it to be composed of a 
fine-grained yellowish limestone, almost exactly similar to the lime-
stone at Hay River falls. At the Desmarais islands the lake contracts, 
and the influence of the Mackenzie current becomes apparent. We left 
the southern shore here and crossed over to the upper end of Big Big Island. 

Island, an island of some fifteen miles in length, which is situated at 
the embouchure of the lake and divides the water issuing from it 
into two channels. The southern channel is four to five miles in width, 
but is filled with islands. It carries the main body of the water, and 
is the one used by the steamer, but is everywhere very shallow, and in 
low water some ciifficulty is experienced in navigating it. 
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Big Island is fringed all around its eastern end with a wide margin 
of drift timber, closely packed together and covered , wherever t he 
interstices have become filled up by the gradual deposition of sand 
and the decay of the wood, with a heavy growth of willows. The main 
shores of the lake, as pointed out by Richardson, show in many cases 
the same structure. 

The northern channel is about a mile wide at its narrowest place, 
and, except in hig h water, is not navigable for boats drawing more than 
three feet of water. On the main land, north of this channel , is 
situated an abandoned trading post, and near it is the productive Big 
Island fishery. 

The fisheries of Great Slave Lake are of great importance and 
demand some reference in any account of the lake, however brief. 
Fish of various kinds can be taken in any part of the lake throughout 
the year with nets and hooks, but they are especially abundant in 
some places just before the advent of cold weather. · At this season, 
which usually lasts from the 20th of September to the lOth of October, 
they leave the deeper parts of t he lake, and migrate in yast numbers 
to certain favored waters, where almost any quantity desired can be 
obtained. The Big Island fishe1·y supplied Fort Simpson and Fort 
Providence last year with.about 40,000 fi sh, besides affording constant 
support to a number of Indians. At the mouth of the Beaver about 
20,000 we1·e taken, and the fisheries at the mouth of Hay River, in the 
bay on front of Fort Rae, and near Fort Resolution, besides other 
places, yielded corresponding quantities. I estimated the total yield 
of the lake for the year 1887 at about half a million pounds. 

The most abundant and valuable of the fishes of the lake is the 
widely distributed white fish (Coregonus c lupeiformis) , the superior 
edible qualities of which are too well known to need description. It is 
stated by those who have spent some time in the north, to be the only 
fish on which a person can subsist continuously without becoming 
satiated with it. The white fi sh taken at Big Island average nearly 
three pounds in weight, while those from Fort Rae are much smaller 
and may belong to a different species. With the white fish are asso
ciated the lake trout (Salvelinus Namaycush), which often attains a 
weight of over fifty pounds, but affords too rich a diet for constant 
use, the inconnu (Stenodus Mackenzii) , the pike (Esox lucius), and 
the sucker ( Catostomus longirostris) , besides others of less import
ance. A stray salmon was captured some years ago about forty miles 
below the outlet of the lake, and is described by Mr. Reid as being 
identical with the common Yukon salmon, probably Oncorhynchus 
Olwuicha, but visitors of this kind are very rare. 
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On the 19th we left the Big Island fishery and started out to visitLeaveBig
the tar springs on the north side of the lake. We first made a long Island. 
and somewhat risky traverse across a deep bay, and then passed for 
fifteen miles along a low, swampy shore, lined with driftwood, to 
Pointe aux Esclaves, a narrow jutting headland of some four or five 
miles in length, which in windy weather is often portaged by the 
Indians. On its western side is a small harbour, well protected from North shore of 

. . . lake, 
wmds blowmg from any quarter. Beyond Pomte aux Esclaves the 
shore is bolder and the water becomes much deeper. A bay of some 
four miles in width separates it from Pointe Brulee, one of the most 
exposed and stormiest places on the lake. This point is much dreaded 
by the Indians, who state that they seldom round it without encoun
tering a gale of some kind. When we passed it the wind was light, 
but heavy waves, raised by a storm which swept the lake the preceding 
day, were rolling up from the sea and breaking in a threatening manner 
along the shore. Outside the fringe of breakers the waves were broad 
and could be ridden with little clanger, but it was only with the greatest 
difficulty and after we had been once nearly swamped, that I was able 
to convince my Indians of this, as they s11emed to conside1· that the 
place of greatest safety was close to the shore. After weathering the 
point we turned to the north-west and entered a deep bay, near the 
bottom of which our guide pointed out to us a lobstick which marked 
the position of the springs of which we were in search. The shore here 
is rocky, but for so me di:;tance east of Pointe Brulee is bordered with 
a gravel terrace. 

'rhe springs are situated a couple of hundred yards from the shore, Tar springe. 
at the base of a low limestone cliff, which runs inland from the lake, 
and are three in numbet", each of them being surrounded with a small 
basin, three to four feet in diameter, filled with inspissated bitumen, 
while the soil and moss for some distance away is impregnate'd with 
the same material. A small quantity of pitch is annually taken fi·om 
these springs and used for boat building purposes, while a much larger 
supply could be obtained if needed. A sulphur spring resembling Sulphur epring •. 
those at Sulphur Point on the south shore of the lake, but much more 
copious, issues from the foot of the cliff in close proximity to the 
bituminous springs, and feeds a considerable stream. 

The rock through which the petroleum ascends here is a heavily Rocks at tar 

bedded greyish, rather coarsely crystalline cavernous dolomite, and is sprmg~. 
entirely unlike the bituminous beds south of the lake and down the 
Mackenzie, which in most cases consist of calcareous shales. The 
dolomite is everywhere permeated with bituminous matter, which 
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-001lects in the· numerous cavities, and oozing up through cracks, often 
forms small pools on the surface of the rock. 

The age of the bituminous beds here could not be clearly ascertained, 
as they are entirely unfossiliferous, but it is altogether likely that they 
are older than the Devonian shales and limestone which outcrop along 
the southern shore, and are more nearly related to the dolomites which 
underlie the fossiliferous Devonian beds at the N ahanni Butte and at 
other places. The presence of bitumen 111 such abundance here also 
suggests an anticlinal which would bring up lower beds. . , 

Sulphur and tar springs are reported to occur at a point about half 
way between this and Fort Rae, but as I did not hea1· of them until I 
had left the lake, I was unable to visit them. A ta1· spring is also 
known to exist under the surface of the water in the deep bay imme
diately east of the Big Island fishery, as many of the boulders and 
rocks along the shore in this neighbourhood are coated with bitumen 
which has been washed ashore, and hummocks of ice stained with the 
same material are often observed. On the south shore bit!aminous 
shales and limestones outcrop at several points, and it would thus ap
pear that the oil-bearing beds underlie the whole western part of the 
lake. 

The limestones along the shore near the tar springs show glacial 
groovings and oblong rounded hummocks, running in a genernl east 
and west direction, or nearly pa1·allel to the shore line at this point. 
At Fort Rae, which I afterwards visited in the winter time, the few 
hummocks which appeared above the snow seemed to run about S. 30° 
W., or diagonally across the arn1 of the lake on which that fort is 
situated. 

We left the tar springs on our return journey at noon on the 
20th, and reached Pointe aux Esclaves the same night; here we were 
delayed for a day by a gale of wind, but on the 22nd got away, and 
by vigorous paddling against a head wind, succeeded in reaching Big 
Island fishery the same night. 

THE MACKENZIE RIVER. 

GREAT SLAVE LAKE TO FORT PROVIDENCE . 

The Mackenzie River on which we now enter is the second river in 
length and size of basin, but the third in actual discharge, on the 
North American continent, and ranks among the first dozen rivers of the 
world. The length of its watercourse from its source in the "Com
mittee's Punch Bowl," near Mount Brown, by Athabasca and Slave 
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River, to the sea is 2,560 miles, but the length of the section to which 
the name is restricted is only about 1,000 miles. It drains an area 
of 677,400 square miles, and has an approximate discharge at a 
medium stage of the water, according to some rough measurements 
made by the writer of 500,000 square feet per second. Its basin is 

· traversed for nearly 1,300 miles by the Rocky Mountains, and the 
Mackenzie is probably unique among the rivers of the world in 
the fact of having a large proportion of its basin situated on the far-
ther side of a great mountain chain. Two of its principal tribu- Principal 

tributaries
taries, the Liard and Peace Rivers, pierce the Rocky Mountains and 
drain large areas beyond, while the third , the Athabasca, originates 
in the heart of the same range, and is eonfined entirely to the east-
ern slope. The country from which the Mackenzie draws its .sup-
plies is of the most varied description, and includes part of the 
broken plateau region west of the Rocky Mountains, the Rocky 
Mountains th emselves through :fifteen degrees of latitude, the northern 
part of the prairie district and the wooded and moss-covered country, 
which succeeds it towards the Arctic ocean, while tribute is also drawn 
from a wide belt of rough Laurentian country on the east, and from a 
portion of the "Barren Lands." From Great Slave Lake to the sea Character 05 

the Mackenzie is an imposing stream, averaging about a mile in width, Macken:oie. 

with occasional expansions for long distances to twice this size. It 
is characterized by the comparative purity of its water, by its long 
straight reaches and by the absence of sudden bends. Its valley is 
usually shallow, and follows closely all the sinuosities of the stream, 
without the intervention of large flats. Clusters of islands obstruct 
its channel in a number of places, and are met with at intervals all the 
way down, while ranges of lofty mountains run parallel with it for 
part of its course, and form a fitting background to this king of 
northern waters. 

The Macktmzie on issuing from Great Slave Lake has a width of from Width of river; 

seven to eight miles, but is shallow and filled with islands. We passed 
down through the channel north of Big Island, and found the water 
so shailow that our canoe frequently grazed the bottom several hun-
dred feet from the shore. In very low water loaded York boats are 
unable to float down this channel from the :fishery, and are obliged to 
go around the east end of Big Island and come down the sonthern 
channel, where the water is somewhat deeper. The shore is low and Low shores. 

fringed in many places with marshes, which are evidently submerged 
when the river is in flood. The low elevation of the country all around 
the east end of the lake makes it difficult to understand the terraces 
which border it at intervals, as a change in t he elevation of the water 
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of the lake sufficient to produce these without some conesponding 
change in the elevation of the adjacent country would flood all the 
lowlands to the east, and create a channel of enormous width and car
rying power. A detailed study of the lake, and the lake shores will, 
however, be necessa1·y to solve this and the many other problems con 
nected with its origin and history. 

Fifteen miles from the lake the i::,lands cease, . and the river 
has contracted to about four miles, which diminishes rapidly to less 
than two miles as we proceed, while at the same time the current 
gradually increases in strength, and thirty miles from the lake is run-
ning at the rate of over four miles an honr. Some distance farther 
on a large island blocks the way, and the main body of wate1· turning 
to the right, fall s over what is commonly called "the rapid," but is 
scarcely one in the ordinary sense of the word, as although the cur
rent is swift it is quite smooth, and is ascended by the steamer 
"Wrigley" without difficulty. On the southern channel strong rapids 
are stated to occur. 

Between Great Slave Lake and "the rapid," the country bordering 
the river is generally flat, with numerous marshes and muskegs separ
ated by reaches of forest. The valley of the river is shallow, with 
low banks seldom exceeding thirty feet in height. Sections of a 
yellowish boulder clay were seen in a number of places, and near 
"the rapid " small exposures of the same bluish shale from which 
Devonian fossils were obtained on Hay River api>ear at tbe surface of 
the water. 

Arrive at Fort At "the rapid" is situated Fort Providence, where it had been ar
Frovidence. ranged that I should pass the winter. I arrived there on the 24th of 

September, and was kindly received by M:r. Reid, the officer in charge, 
and by Mr. Scott, also of the H. B. C., who was staying with him, and 
hospitably treated by them ·and by the members of their households 
while I remained. It will be unnecessary here to more tpan refer to 
the events of the winter which passed pleasantly and quickly if some
what monotonously. While staying at the Fort the traverties of the 
preceding summer were platted and a meteorological record kept., 
which will be found in the appendix. Some rough exploration was 
also undertaken. 

S<Jil and Fort Providence is surrounded by flat arable lands, of good quality, 
,,griculture. and capable of producing excellent crops. Agriculture is en

gaged in here both by the H. B. Company and the R. C. Mission, and 
large quantities of farm produce are annually raised. Wheat has been 
sown at the H. B. Company's farm for nine years, and, according to 
Mr. Reid, has never been a complete failure, although on some occa-
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sions it has been slightly touched by summer frosts. It is usually 
sown about the 20th May, and requires about three months to ripen. 
As much as twenty-nine bushels has been obtained from one bushel 
sown. Barley is a sure crop. It is sown at the same time as the wheat, 
and is ripe almo1:>t a week earlier. Potatoes are planted between the 
16th v.nd 25th May, and are taken up about the 20th of September. Tur-
nips, cabbages, beets and numerous other garden vegetables are grown 
with scarcely greater difficulty than in latitudes ten degrees farther 
south. The soil is a stiff clay, with in some places surface beds of sand~ 
and is seldom thawed out to a greater depth than six feet. The muskegs 
which cover a considerable proportion of the country back from the 
ri\-er are permanently frozen at less than two feet from the surface. It 
must be borne in mind, however, in 1.his connection, that the histories 
of other districts have shown that when the country is cleared and the 
moss burnt off, the penetrative powers of the sum.mer thaw is at once 
greatly increased, and lands have become productive, which at first 
appeared hopelessly barren. 

A number of cattle are kept at Fort Providence, but require to be fed 
about seYen months in the year. Hay of excellent quality is obtained 
in abundance from neighbouring marshes. 

FORT PROVIDENCE TO LAKE BIS-TOHO. 

On the 31·d of January an oppol'tunity offered, of which I availed Trip to Lake 

myself, of makinµ: an exploratory trip to the southwards from Fort Bis-tchO. 

Prnvidence. A party was sent out with three dog trains for the pur-
pose of bringing in furs from Lake Bis-tchO, and Mr. Reid kindly allow-
ed me to accompany it. A traverse was made of the route passed 
over, but this is necessarily of a somewhat rough character, as the short- Character of 

. . traverse. 
ness of the days forced us to do most of our travellmg at mght, and 
besides, jogging behind dogs at the rate of five miles an hour, with the 
temperature at forty degrees or more below zero, is not favorable to 
an accurate estimate. 

From the fort we made our way with difficulty over the hummocky 
surface of the main channel of the river, here abou1. a mi_le wide, to a 
large spruce covered island, which we traversed, and then crossed the 
back Chenal to the mainland, where we camped, as our late start pre
vented us from making more than a single "spell." In travelling in 
this country in mid-winter an effort is usually made to start about 3 
a .m. in order to get the day's work completed by noon, the shor t after~ 
noon of about two hours being required to prepare camp and cut 
wood for the n ight and morning. On the 4th we were off in good 
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• t ime, and quickly passing through the belt of spruce which margins 
the river, came out on a wide muskeg, on the farther side of which the 

~!~::'pment. spruce woods recommenced and continued to the base of a steep escarp
ment which crossed our way at a distance of about thirteen miles from 
the river. This escarpment runs parallel with the river, and is doubt
less the northern edge of the same limestone band, or of the lower 
portion of it, over which Hay and Beaver rivers plunge at their falls. 
After making the ascent the barometer showed an elevation of 300 feet 
above the river. From the top of the escarpment the trail leads for 
some miles through a Banksian pine forest, beyond which is a wide 
spruce and tamarac flat which extends to Lake Ka-kl-sa; on the farthe1· 
side of which we made our second camp, after travelling about thirty 

Lake Ka·ki· sa . miles. Lake Ka-ki-sli. is about four miles wide at the west end, where 
we crossed it, and is at least ten miles in length. Beaver River passes 
through its eastern end, according to a sketch which Chief Nelson, of 
,the Trout Lake Indians, drew out for me. 

On the 5th we climbed about a mile from camp a second steppe or 
sudden rise in the general elevation of the country. This escarpment 
runs northwards, with a height of 300 feet, parallel to the southern 
shore of the lake. An exposure of yellowish-weathering compact 

~~~i~~:. of limestone, lying in a horizontal position, was observed in the c~oulee 

Pine forest. 

Spruce 
swamps. 

up which the trail led, but proved to be unfossiliferous. 
The elevated country behind this second escarpment is covered for 

some miles by a .Banksian pine (Pinus Banksiana) forest. This tree 
grows to a larger size here, and its branches are more irregular and ex
tend out straighter from the trunk than is usual in more southern 
latitudes. It frequently attains a diameter of over two feet, but its 
wood is very soft and is regarded as much inferior to that of the white 
spruce (Picea alba), which affords by far the greatest part of the 
timber used in the district. Leaving the pine woods the trail leads 
through a succession of spruce swamps, open muskegs and wide brulee 
reaches, which continue for the next twenty miles. A small tributary 
of Beaver River winds through this part of the country. After crossing 
it we passed over a pine and aspen ridge, and then descended into a 
swampy partly wooded plain, which we entered for four or five miles, 
and then camped. We passed on out· left, during the day, the northern 
end of Lake Ta-thll·nrL, an expanded portion of Beaver River, and in 
the same direction, a range of hills, apparently running nearly north 
and south, was observed whenever an unobstructed view could be 
obtained. Early on the 6th we passed through a wide belt of spruce 

Beaver River. woods and reached Beaver River. This stream, where we crossed it, is 
about a hundred yards wide, and has a somewhat sluggish current. It 
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is reported to originate at the foot of a high ridge, which was now 
plainly visible to the south. From Beaver River we made our way 
for eighteen miles across a partly wooded, partly open country, inter
sected with muskegs, and camped in the dense spruce woods which 
skirt the base of the heights referred to above. The 7th was occupied 
in crossing this ridge, which marks the front of a third steppe, and Cross ridge. 
rises to an elevation of 1,150 feet above Beaver River. The ascent is 
at first gradual, but near the top there is an abrupt rise of some 
hundreds of feet. The summit is covered with irregularly disposed 
steep sided hills and low interlacing ridges, which are probably of 
glacial origin, and suggest a comparison with the surface configuration 
of the Missouri Ooteau of the southern plains. No exposures were 
observed here, and if any existed they were concealed by the snow. 

From the summit we made a descent of about 200 feet to camp, and 
on the following day, after passing some small lakes, made a t raverse 
of over thirty mi les across a desolate looking plain, scantily covered 
with spruce and tamarac, to Lake Bis-tch6, on the farther side of 
which we found the Indian camp of which we were in search. 

Lake Bis-tcb6 (Big Knife) is reported to be about thirty miles in Lake Bis-tcM. 
· length and from six to eight in width. It empties into Black River, 

a tributary of the Liard. At its western end it contracts in one 
place to a couple of mi les and then opens out into a deep bay, 
which gives it the fancied resemblance to a knife, from which it 
dei·ivos its name. It has low banks, and is surrounded by a flat 
country wooded with spruce, birch, tamaeac, &c., of fail' size. Eight 
or ten miles to the south is a high ridge, across which the Indians 
make a portage to Hay River. 

The latitude of Lake Bis-tcho, from a meridian altitude of the sun 
taken under somewhat unfavorable circumstances, was found to be 
59° 43' 30''. 

We commenced our return journey on the lOth and reached the fort 
without mishap on the 15th. 

FORT PROVIDENCE TO FORT RAE. 

On the 21st of January a trip to Fort Rae was undertaken in corn-Trip to For~ 
pany with Mr. Camsell and a number of officers of the Hudson's Bay Rae. 

Company. We reached our destination on the 25th, and after a 
pleasant stay of a few days with Mr. Wilson, the genial officer in 
charge, I started back on the 29th. Fort Rae has been referred to in 
connection with a previous description, and some agricultural statistics 
given. It is situated on an island in the northern arm of Great Slave. 

6 
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Lake, and in winter presents a somewhat inhospitable appearance to 
the approaching traveller, but in summer its surroundings become 
more agreeable. It is resorted to for trading purposes by several 
hundred Dog-rib Indians, whose hunting grounds extend from the north 
shore of the lake far into the "Barren Grounds." Fort Rae is sur
rounded by a deer country, and is looked on rather as a provision post 
than as a fur post, although it also ranks high in the latter respect. 
In the winter thousands of t.he "Barren Lands" Caribou, which have 
been driven south by the severity of the climate, are slaughtered in 
itl:l vicinity, and their flesh converted into dry meat for use in the 
district. 

The unfavorable season and depth of the snow prevented me from 
obtaining much information in regard to the geology of the interest
ing country around Fort Rae, but some notes were made. The line of 
junction between the Archraan schists and the Palraozoic limestones 
paEses about two miles east of the fort. Exposures of both systems 
were observed within a distance of half a mile, but the actual contact 
was not seen. The hummocks of Archraan rock which projected 
above the snow consisted, so far as my limited examination went, 
exclusively of a reddish coloured, medium grained biotite granite. The 
hummocks are glaciated, and have their longer axes orientated in a 
general S. S. W. and N. N. E. direction, which would go to show that 
the abrading glacier was deflected to some extent down the arm of the 
lake, as the groovings at the tar springs, noted on a previous page, have 
an approximate east and west direction. The limestone beds exposed 
in the v icinity of the fort have a horizontal attitude, and are usually of 
a somewhat massive character, and form cliffs running along the shores, 
but are also sometimes flaggy. They are yellowish in colour, are very 
compact, and are generally indistinguishable in appearance from the 
limestones which overlie the fossiliferous Devonian shales south of the 
Mackenzie. They are fossilifel'ous, but no specimens perfect enough 
for identification were obtained. 

C 
On the way back from Fort Rae an estimated traverse was made, but 

oun try · 
betw~en Fort the country is generally monotonous and uninteresting and will not 
ProVldence and 
Fort Ra» require much description. It is eve1·ywhere flat, the barometer never 

indicating a greater height than 200 feet above the lake, arid is covered 
with lakes and marshes, separated by belts of spruce and pine, and by 
partly wooded plains and brulees. No exposures of rock of any kind 
were seen on the way across. After leaving the lake on the 29th we 
passed through a thick ·spruce forest for a couple of miles, the surface 
rising gradually as we proceeded to an elevation of 150 feet above the 
lake, and then through a region more scantily clad with alternating 



MCCONNELL.] FORT PROVIDENCE TO FORT SIMPSON. 83 D 

groves of spruce, poplar, birch and alder. On the 30th the most notice
able feature of the day's journey was the number of small lakes which 
we crossed, and which dotted the face of the country on both sides of the 
trail. Some excellent spruce was seen in the middle of the day, but 
this thinned out and was replaced by muskegs before reaching camp. 
On the 31st the trai-1 led through a well wooded country most of the 
way. In the forenoon of this day we made a traverse of six miles 
across Birch Lake, the largest lake seen on the route. On the l st of 
February we made our way through the Grand Brillee, the scene of a 
former destructive fire, and encamped on the far side of Lake Ta-dI-tha, 
and on the 2nd crossed three wide prairies, with the intervening timber 
belts, and arrived at Fort Providence. 

Travelling with dogs in northern latitudes is pleasant enough when . 
. ,. bi d . . l d 1 k d f b d . Travelling one is com1orta y ensconce m a car10 e an oo e a ter y a river, with dogs. 

but presents itself under quite a different aspect when one is obliged to 
follow up on foot. The constant use of the snowshoe is almost certain 
to result, in the case of the novice, in sore feet, and a careless tying of 
the strings may bring on the dreaded "mal de raquette," when every 
step becomes an agony; and as extl"a supplies are never provided, no 
halt can be made, and the unfortunate sufferer is obliged to limp along 
at the rate of thirty or forty miles a day until the joumey is com-
pleted. No tents are ever carried in winter, and the outfit taken 
along is limited strictly to absolute necessaries, even articles for wash-
ing being dispensed with by those who are desiro!ls of being styled 
"men of the north." • 

FORT PROVIDENCE TO FORT SIMPSON. 

After retuming from Fort Rae I remained at Fort Providence until Proceed to 

the lst of May, and then prnceeded down the river to Fort Simpson Fort Simpson. 

with dogs. The weather, which had remained cold and wintry up to 
this time, suddenly turned warm, and the walking became exceedingly 
disagreeable and fatiguing. We t1·avelled at night, but even then were 
obliged to wade through slush most of the way, as a crust sufficiently 
hard to bear us only formed for a sho1-t time in the early morning. We 
were six days making the trip. . No survey was made along this part 
·Of the route, as the course of the river had been previously laid down 
by Franklin and others, and the necessity for travelling at night made 
it impossible for me to attempt any improvement on their work. 

The Mackenzie, from a point four miles above Fort Providence down 
h L . 1 L k d " t f t ·1 · l" · t b The Mackenzie to t e itt e a e, a 1s ance o twen y m1 es, is sp it up m o a num er belo'Y Fort 

of channels which have a spread of over four miles. The numerous Providence. 
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islands in this reach are low, and as a rule aro densely covered with 
spruce. At the upper end of some of the islands great hills of clay and 
boulders were noticed, which had evidently been piled up by the action 
of the river ice. The shores of the river are low, and show exposures 
of boulder-clay, underlaid in some places by bluish Devonian shales. 
At the Little Lake, which is simply an expansion of the river, the Mack
enzie is joined from the north by Willow River. This stream is about 
fifty yards in width, and originates in the r ear of the Horn Mountains 
around the eastern end of which it flows. It is navigable by canoes 
for a long distance, but heavy rapids are stated to occur in its upper 
part. The mouth of Willow River has beep used for the last two 
seasons as a winter harbour for the steamer Wrigley, on account of 
the fact that the ice on streams coming from the north breaks up in 
the spring with less violence than on those coming from the south. 

The Horn Mountains, which begin abruptly about thirty miles north 
of the Little Lake, and are seen from various points along the river 
nearly all the way to Fort Simpson, have the character of a simple es
carpment. They present a steep face to the south, but to the north 
slope away very gradually. .A wide marshy plain is reported to exitit 
at their base, between which and the river the country is well forested. 
To the south similar but lower escarpments, among which is Trout 
Mountain, extend parallel to the general course of the river. 

From Little Lake the Mackenzie continues wide and sluggish to 
what is known as the "Read of the Line," the point at which oars are 
substituted for the tracking line in ascending the river, beyond which 
its current becomes more rapid. Forty miles below the lake we 
reached Yellow Knife River, and a few miles farther on, after rounding 
a broad bend, came to Trout River. Both of these streams come from 
the south, and are reported to head in large lakes. From Trout River 
we followed around a northerly bend, and then crossed a long straight . 
reach to the head of the portage. From this point a short cut leads 
across to the Liard, and down it to Fort Simpson, but as the thaw 
had made this impassable, we were obliged to take the longer route 
around by the river, and pick our way through the numerous "bour
dillons" which roughened the surface of the river almost all the way to 
the Fort. 

Between the Little Lake and Fort Simpson, sections of yellowish
weathering boulder-clay are of constant occurrence and underlying it 
are exposures in a few places of the same bluish Devonian shales, 
which have been traced all the way from Ray River. In descending 
the river the shales lose their characteristic greenish-blue colour to 
some extent, and become darker and harder, and weather into steeper 
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slopes, but that the two varieties are of the same age is shown by 
their occurrence together on the Liard. 

Dr. Richardson, who descended the river in tbe summer time, and 
had a better opportunity of examining the banks, describes the geology 
of this part of the river in the following terms:- . 

''In the few spots whe1·e sections of the strata are visible a bitu
minous shale containing many fragments of the small pteropodous shell 
Tentaculites fissurella, indicates the formation to be the same with that 
on the Athabasca River and Slave Lake, which bas been said above 
to be probably Marcellus shale. Between the old fort and Hare Skin 
River the basis of the bank is formed of a greyish-green shale clay, 
which under the influence of the weather breaks into scales like 
wacke, and at last forms a tenacious clay. The whole banks of the 
river seem to belong to a shale formation, but from the want of indu
ration of the beds they have crumbled into a slope more or less steep, 
and the capping of clay, sand and boulders, has fallen down and cover
ed the declivity."* 

The two escarpments of the Horn Mountains and Trout Mountain 
which border the river on either side, evidently represent the outcrop 
of the same limestone ~hich overlies the shales at the Hay River falls, 
and south of Fort Providence, as there is no reason to suspect that the 
succession here is different to that which obtains at those places. 

FORT SIMPSON. 

I arrived at Fort Simpson on the 6th of May, and was cordially Arrive at 

welcomed by Mr. Camsell and by the other officers at the Fort, and as I Fort Simpson. 

intended to remain here until the ice broke up, and then to proceed 
by water, Mr. Camsell at once gave orders for a boat of the requisite 
size to be built. 

Fort Simpson is beautifully situated on an island at the mouth of the Fort Simpson. 

Liard, and is the headquarters of the fut· trade on the Mackenzie. The 
various buildings are arranged around three sides of a square, open 
towards the river, and are of a size commensurate with the commercial 
importance of the place. In former days all the goods intended for 
consumption in the district were first brought here,and then distribut
ed to the various posts, but since the advent of the Wrigley 
this has been done away with to a large extent, am' all the posts 
which can be reached by the steamer are now supplied directly. Like 
the other posts Fort Simpson has its farm, and according to some Soil and 

agriculture. 
statistics which I received from Mr. Laviolette, the various crops 

* Journal of a Boat Voyage through Rupert's Land, Vol. I, p. 164. 
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raised, with the exception of wheat, which does not ripen, and the 
dates for planting and reaping, are much the same as those previously 
stated for Fort Providence. Potatoes are usually planted between 
the 15th and 20th of May, but this season (1888) were not put in, owing 
to the unusually late spring, until the 28th, and require about four 
months to mature. In an ordinary year forty bushels of seed will 
yield from six to seven hundred butihels, but the crops are sometimes 
injured by summer frosts. Barley, which is the only cereal grown, is 
sown about the 20th of May, and is usually ripe by the 20th of Septem
ber. No difficulty is experienced in raising such garden vegetables as 
cabbages, tumips, beets, &c., and Mr. Camsell seemed sanguine that 
even melons and tomatoes would ripen if properly tried. The soil here 
is a stiff clay loam. 

Warru weather. The warm weather which commenced on the lst of May continued 
throughout the month, and under its influence the snow quickly disap
peared, and the spring advanced with astonishing rapidity. On the 20th 
of April, the first day the temperature rose above freezing point for near
ly six months, the barking crow (Co1·vus Arnericanus) made its appear
ance. The raven (Corvus corax) had remained throughout the winter. 
On the lst of May some Canada geese (Branta Canadensis) were seen at 
the edge of an open place in the river, accompanied by a flock of 
mergansers and other ducks. The 4th brought the robin ( Turdus migra
torious) and some sparrows, and on the 5th the wavies (Anser hyper
boreus) which usually lag a few days in the rear of the Canada geet.e, 
commenced to wing their way northwards, and in a couple of days 
were passing in such numbers that flocks were rarely out of sight. The 
first goose was shot at the fort on the 5th, the successful marksman re
ceiving, according to immemorial custom at the Hudson's Bay establish
ments, a p1·esent of a pound each of the two luxuries of the country, 
tea and tobacco. By the lOth the ground was bare in many places, 
and such late birds as the swallow and plover had arrived. 

Break up of 
the ice on 
northward 
flowing 
streams • . 

DISRUPTION OF THE LIARD ICE. 

Oa the 13th, the great event of the spring at Fort Simpson, the dis
ruption of the ice on the Liard occurred. 

Northward flowing rivers, like the Liard, relieve themselves from 
their winter fetters in a somewhat peculiar but forcible manner. 'rhe 
influence of the advancing spring is first felt near their sources, and as 
they break up there the fragments of ice are floated down, until they 
come in contact with the firm ice, where dams are formed, behind 
which the water accumulates until it acquires sufficient power to burst 



McCONNELL. J DISRUPTION OF THE LIARD ICE. 87 D 

the icy barriers, and in the onrush of the escaping flood the river is 
usually cleared for some miles below. .Another ice dam is then formed 
and broken in turn, and the same operation is repeated at intervals all 
the way to the sea. If the dam forms where the river is confined be
tween high banks, while the country above is lower, destructive floods 
are apt to result, and it is this fact which creates a general feeling of 
uneasiness at those posts along the river which have low situations, 
until the danger is past. Fort Simpson has never been injured in the 
fifty years or so of its existence on the present site, although on one 
occasion the water overflowed the bank, but Fort Good Hope in 1836 
was entirely destroyed, and Fort Liard and some of the other posts 
have been seriously threatened. 

The breaking up of the ice at the junction of the Liard and the Mack- Liard ice 
· · th · · Th fi h ed b t d comes down. enzie is wor w1tnessmg. e rst s ovc occurr a ou noon, an 

was announced by a dull roar coming from the direction of the Gros 
Cap. On hurrying out we found that the Liard ice, which a few mo
ments before had formed an unbroken sheet, was now crushed into 
fragments, and was moving slowly forwards. - Hl}ge cakes of ice under 
the enormous pressure were constantly raising themselves on end and 
falling, and the whole mass urged forward by the terrible energy of 
the piled-up waters behind, was battering a way across the Mackenzie. 
The ice of the latter, fully five feet thick, and firm and solid as in mid
winter, was cut through like cardboard, and in a few moments two 
lanes were formed across its enti1·e width, while a third was opened 

. for some distance below, before the force of the rush was exhausted 
and the movement ceased. In the afternoon the crashing of trees, in 
a channel behind the island, concealed from view by the intervening 
forest, was distinctly heard, and showed that a temporary vent had 
been found there, and in front of the fort intermittent fountains played 
at intervals from holes and crevices in the ice. .At midnight the dam 
at the mouth of the Liard gave way, and the massive crystal structure 
was hurled by the liquid energy behind it against the firm ice in front 
with such force that the whole sheet, for some miles below the fort, 
was crushed into fragments by the impetuosity of the assault. After 
the break a stream of icy hummocks poured in tumultuous confusion 
past the fort. The velocity of the stream, however, gradually dimin
ished as the river became choked below with cakes of ice, and soon 
ceased altogether. The situation on the island was now somewhat 
critical, as on the strength, or rather weakness, of the newly formed 
dam, depended our safety. If it was able to withstand a pressure of 
forty feet of water, no uncommon event, the island, from which there 
was no escape, would be submerged. Slowly but steadily the water 
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with its icy load crept up the slopes, until the crests of the hummocks 
peered ominously over the banks. An interval of anxious suspense 
followed, during which the water rose within a foot of the surface, and 
then to our intense relief the ice commenced to move down the river, 
a sure sign that the dam below was broken . After the shove the water 
fell quickly and all danger of a flood was over. 

In the lower part of the i·iver the ice was broken up at Fort Wrigley 
on the 18th May, at Fort Norman on the 19th, and at Fort Good Hope 
on the 2lst. ·The ice on the river above Fort Simpson, between 
the mouth of the Liard and Great Slave Lake did not, however, move 
until after the lst of June. 

FORT SIMPSON TO FORT NORMAN. 

On the 28th of May I left Fort Simpson with a couple oflndians whom 
Mr. Camsell had engaged to accompany me as far as Fort McPherson, 
and commenced the descent of the Mackenzie. The river was still full 
of floating ice, and wherever jams had occurred high cliffs of the same 
material lined the banks and were constantly falling in as they 
became undermined by the water, which had now a temperature of 
several degrees above freezing point. These ice cliffs at this season of 
the yeai· have sometimes a continuous stretch of ten to fifteen miles 
along the banks, and on one or two occasions we were almost swamped 
by sudden squalls before we could get past them and find a landing 
place. Opposite Fort Simpson the main channel of the Mackenzie is 
almost exactly a mile wide, and it maintains and often exceeds this 
width for many miles below. Its course, as far as the Great Bend, a 
distance of seventy miles, is N.N.W., and its current in average stages 
of the water has a velocity of about four miles an hour. 'rhe banks 
of the valley appear low owing to the great size of the rive1" but in 
reality have often a height of two hundred feet or over. The appear
ance of this part of the Mackenzie, and of the unending spruce forests 
which border it is monotonous and uninteresting, and is only relieved 
by the majesty inseparable from the silent sweep of a river of its 
magnitude. 

Four miles below the fort on the right hand bank is an exposure of 
the same Devonian shales which were noticed opposite the moulh 
of the Liard. They are overlain by arenaceous boulder·clay and 
by sand. Two miles farther down, Martin Rive1· comes in from the 
south, and below it are sections of stratified sands belonging to the 
upper part of the glacial deposits. 8carped banks, showing boulder
clay overlaid by sands, appeared at intervals as we descended the river, 
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but no further exposures of the underlying rocks were noticed until 
the Great Bend was reached. 

Twenty miles or so above the Great Bend the elevation of the coun- Alluvial plain. 

try suddenly decreases, and we enter a flat plain, evidently alluvial in 
its origin, which extends almost to the foot of the mountains. The 
river here widens out and encloses numerous islands, and its banks are 
low and sandy. The Liard crosses a similar plain in that part of its 
course where it skirts the Rockies, and the two plains as stated in the 
description of that river may be connected by a continuous deprns-
sion running along the base of the mountains. 

The N ahanni River joins the Mackenzie at the Great Bend. This Nahanni River. 

strnam is r&ported to head near the t!OUrces of a second stream of the 
same name, which empties into the.Liard at the Nahanni butte, and 
canoes can be taken from one to the other. It is upwards of a quai-ter 
of a mile wide at its mouth, but is shallow and filled with islands 
and gravel bars. 

After leaving Fort Simpson the Mackenzie gradually approaches 
the mountains, and at the Great Bend it strikes against them, 
and is then deflected to the north. I spent a day here on a tramp in- A walk inland. 

land. A walk of about four miles across a. marshy spruce-covered 
plain intersected with muskegs, and over numerous drifts of fast melt-
ing snow, brought us to the foot of the mountain, and a further walk 
of a mile up a gradually increasing gradient to the cliffs which lined 
its summit, where a stiff climb of about 500 feet awaited us, or rather 
one of us, as the Indian I had brought along declined risking his neck 
and remained below. The mountain I ascended has a height above the 
river, measurnd by the aneroid barometer of 3,000 feet, but is greatly 
exceeded in this respect by some of the ranges in the rear, which must 
approach 5,000 feet in height. From the summit the usual prospect 
presented itself. To the N. E. a vast expanse of forested country de-
versified with occasional lakes and marshes spread beyond the line of 
sight, and in an opposite direction appeared a multitudinous succession 
of partly snow-clad limestone ridges. The limestones here have a gene-
ral westerly dip at low inclinations, and in some of the flat-topped 
ranges of the interior appear to become nearly horizontal. 

The first range at this point, the only one I had an opportunity of Rocks i~ 
. . mountains. 

examining, is composed throughout of a great series of magnesian and 
ordinary limestones. The lowest beds seen consist mainly of heavily 
bedded dolomites of the Castle Mountain type alternating with some 
limestone. The dolomiteti are rathet· coarse-grained as a rule, faintly 
striped in places, and some beds are cavernous, the intel'ior of the 
cavities being lined in some cases with quartz crystals, antl. in others 
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with calc spar. In the upper part of the section the dolomites are· 
replaced to a great extent by greyish limestones, but are never entirely 
absent. No fossils were obtained in the lower part of the section, and 
the upper beds yielded only some badly preserved corals, somewhat 
resembling those which characterize the Intermediate limestone of the 
Bow River Election. The whole series is evidently older than the flat 
lying Devonian shales and associated limestones exposed along the 
river, and I have little hesitation in referring the lower part of it at 
least, mainly on lithological grounds, to the widely distributed Castle 
Mountain group. The upper part has a greater resemblance to the 
Intermediate limestone, and probably belongs to the lower part of the 
Devonian. 

On the way back to the river I found Anemone patens, the first flower 
of the season (May 31), in full bl0om in sunny exposures along the 
base of the mountains. 

On June lst we continued on down the river, and after passing the 
mouth of the Nahanni .River bent away to the north. The river is 
now bordered on the left, at a distance of three to four miles, by lofty 
ranges of steep-faced mountains, and on the right by a wooded plain. 
Twelve miles below the Nahanni River we passed the mouth of a. 
large stream coming in from the west, and twenty miles farther on, 
after travelling for some distance behind a long island, reached Willow 
River. Since leaving the Great Bend the banks have been low, and 
with the exception of boulder-clays have afforded no exposures . 

.A.t Willow River the Mackenzie may be said to enter the mountains, 
as a range, low at first, but soon attaining a height of 4,000 feet or 
over, now appears on the right-hand side. This range does not cross 
the ,.iver, and must mark the beginning of an entirely new line of dis
turbance. It affords a good example of the echelon arrangement RO 

frequently affected by the Rockies. On the left-hand side, the moun
tains have receded to some distance from the river, and are flanked by 
a high wooded ridge, behind which some naked limestone peaks can 
be seen. 

Four miles below Willow River a high hill abuts against the right
hand bank of the Mackenzie, the face of which is scored by a deep 
coulee, cut out of soft dark shales, interstratified with some ironstone. 
These shales are unfossiliferous, but resemble exactly some which I 
afterwards found below the "Rock by the River side," and which held 
Devonian fosAils. Fifteen miles farther down we reached Fort Wrig
ley, an outpost of Fort Simpson. Opposite the fort are a couple of 
small islands, built of heavily bedded dark grey limestone, holding 
Zaphrentis and Atrypa. Between the islands and the right-hand bank 
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· rapids are stated to occur in low water, but they are not evident w:hen 
the river is in flood. 

Seven miles below Fo1·t Wrigley, stratified sands and gravels, River b~low 
. Fort Wrigley. 

cemented by carbonate of lime rnto a hard conglomerate, were 
observed to overlie the boulder-clay. The river at this point has a 
width of three-quarters of a mile and a current of five miles an hour. 
The valley is about 500 feet deep. Rugged ranges of lofty mountains 
border it on either hand at a distance of about fifteen miles, and are 
separated from it by a plain relieved occasionally by isolated hills, small 
ridges and plateau edges. Four miles below the conglom~rates just noted 
an exposure of Devonian shales occurs, below which boulder-clay and 
associated sands and gravels occupy the banks all the way to near the 
"Rock by the River side." Three miles above this rock are a couple 
of well marked terraces. These form a somewhat unusual feature in 
the structure of the valley and were noticed and described by Richard-
~~ . 

"Three miles higher up the stream there are two river terraces, 
more complete than any I noticed elsewhere ou the Mackenzie, though 
in many places a high and low bank can be traced. These terraces 
are composed of fine sand, and the slope between them is so steep as 
to require to be ascended on all fours. Both terraces are very regula1· 
in their outline, and are covered with well grown Pinus Banksiana. 
The uppermost is about two hundred and fifty feet above the river." 

The "Rock by the River side" was ascended in 1789 by Sit· Alex- Rook by the 

antler Mackenzie. It forms part of a small range which crosses the River side. 

river here in a direction somewhat diagonal to the general course of 
the main ranges. It presents a steep face towards the river, above 
which it rises to a height of 1,500 feet. This hill is built mainly of 
limestones, striking almost north and south, and dipping to the west 
at an angle of between 60 and 70 degrees. The lowest rocks seen here 
consist of unfossiliferous dolomiteA, associated with some hard quartz-
ites, all of which I referred to the Castle Mountain g 1·oup. Above 
these come a couple of thousand feet of the greyish and bluish well 
bedded limestoneA of the Devonian. Some of the beds of this tel'rane 
are almost exclmiively composed of corals of various kinds, and in 
other:> I obtained some specimens of Productella aculeata, var. cataracta., 
an Actinopteria; a Paracyclas, a fragment of a Gyroceras, and the 
pygidia of a couple of trilobites. 

Some of this limestone is slightly bituminous, and a mineral spring 
said by Richardson to resemble sea water in its composition, trickles 
down over its face. 

* J uurnal of a Boat Voyage through Rupert's Land. Vol. I, p. 185. 
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Immediately below the "Rock by the River side" is a section show
ing stratified sands and gravels, overlaid by a heavy bed of typical 
bouldar-clay. Those beds occupy the eame position as the pre-glacial 
gt·avels so extensively developed in the basin of the Sas~atchewan, and 
to which I have elsewhere applied the name of the Saskatchewan 
gravels, and it will be as well to retain the same name for them here. 
On the southern plains this gravel is composed almost exclusively of 
quartzite pebbles, but here it contains in addition pebbles of limestone 
and of gneiss and granite, all well rolled. Six miles below the "Rock 
by the River side" is a cut bank about 250 feet high, showing dark 
greyish shales, interstratified with ironstone and holding Devonian 
fossils. These shales are horizontal, but are soon cut off by a pre-glacial 
depression filled with stratified sands and gt·avels. Six miles farther 
down exposures of greyish-green Devonian shales appear again and 
recur at intervals for several miles, and are then succeeded by the 
stratified sands and gravels of the drift which continue to the Blaclr
water and beyond. 

Ten miles above the Blackwater a visit was made to a small plateau 
which here borders the river at a distance of three or fou1· miles, and 
which showed exposures, which from the river resembled sandstone. 
The valley of the Mackenzie here has a depth of two hundred feet. 
After leaving it we crossed a level plain which stretches eastwards to 
the foot of the plateau. This plain proved to be exceedingly wet and 
swampy, and most of the way across we were wading knee-deep through 
yielding moss or ice.cold water. It is pat·tially wooded with small 
pine, spruce, aspen and tamarac, none of which have a diameter exceed
ing six inches. At the fo<jt of the plateau Anemone patens and A. 
parvijlora were found in bloc(m (June 6). The plateau faces westwards, 
with a height of 1,000 feet above the plain at its base, and is built of 
westerly dipping Devonian limestones. From the top of the plateau, 
the main range of the Rocky Mountains, which is here too far 
from the left bank of the river to be seen from the valley, came into 
sight, while in an opposite direction a good view was obtained of the 
rocky range which borders the river to the east. The plain between 
these ranges, through which the river flows, has a width of sixty 
or seventy miles. It shows numerous lines of wooded heights running 
parallel with the river, but possesses no conspicuous elevations. 

•rhe Blackwater has a width of seventy-five yards. It is the outlet 
of a lake situated on the farther side of the range east of the river. 
Two miles below the Blackwater the Mackenzie makes a sudden bend 
of three miles to the left, below which it receives from the west a 
stream about a hundred yards in width, the name of which I was 
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unable to obtain. The banks of the valley around the bend are about 
three hundred feet in height, and show bould er-clay overly ing sixty 
feet of Saskatchewan gravels and passing upward into yellowish strati
fied silts. 

Thl'ee miles below the bend is a section of greyish sandy shales, Ore~aceous 
overlaid by soft greyish and yellowish sandstone, which I have little section. 

doubt represents the Cretaceous. The beds enclose layers and solitary 
nodules of ironstone, and have a thickness of three hundred feet. No 
fossils were obtainud here, but somewhat similar beds further down 
the r iver yielded fragments of the test of an Inoceramus. After enter-
ing the Cretaceous basin, the proportion of sandstone and quartzite 
pebbles in the wash of the strnam and in the banks becomes greatly 
increased. The Cretaceous beds here are horizontal, and have suffered 
much from pre-glacial denudation. Three miles below the exposure 
first noted, an eroded trough in their surface is filled with 140 feet of 
Saskatchewan gravels, topped with fifty feet of boulder clay. The 
Saskatchewan gravels here hold rounded quartzite pebbles from the 
size of a man's bead downwards. These gravels in some places form 
two thick bands, separated by sandy beds, but in other places sand and 
pebble beds alternate throughout the section. Three miles farther 
down, Cretaceous beds are again exposed on the left bank of the river 
and consist here of two hundred feet of sandy shales, bluish and yel-
lowish sandstone and ironstone. Some of the sandstone beds were 
coated with selenite, and crystals of the same mineral were found scat-
tered over the surface of the section. Fragments of Inocerami occur in 
this section . The Cretaceous beds do not extend far east of the river, 
as limestone was found in a 'ridge which follows the river at a distance 
of about four miles. West of the river its limits were not observed, but 
it probably covers most of the plain which intervenes between the 
river and the mountains. This plain bas here a width of about forty miles. 

Proceeding down the river, boulder-clay and associated beds are fre
quently exposed, but sections of Cretaceous rocks were not again 
observed. 

Twelve miles below the Uretaceous outcrop a lal'ge stream joins thP 
Mackenzie from the west, which Petitot marks on his map as the Riviere 
du Gravois. Below it the river dilates to a couple of miles in width, 
and encloses some large islands. Along this part of the river a 
range of lofty mountains, culminating in Mount Clark, a flat topped Moun t OiarK. 

elevation from 3,000 to 4,000 feet high, runs parallel with the river on 
the east, at a distance of eight to ten miles; but on the west the moun-
tains are so di stant that only occasional glimpses of the highest 
peaks, faintly outlined against the horizon, can be obtained. 



Dark boulder 
clays. 

Old Fort 
Norman. 

Numerous 
is lauds. 

Land-slides. 

94 D GEOLOGICAL AND NATURAL HISTORY SURVEY OF CANADA. 

For some miles below Riviere du Gravois the banks of the Mackenzie 
are formed of a dark plastic clay, eminently liable to slides, which at 
a distance resembles the Pierre shales, but on closer examination 
proved to be a boulder-clay. This ~lay in places is interstratified 
with beds of gravel, and for long reaches is almost destitute of boul
ders. It is from two to three hundred feet thick, and is overlain by 
stratified sandy deposits. It is underlaiI.t by the Saskatchewan gravels, 
small exposures of which are occasionally seen at the water level. A 
layer of flattened gneissic and quartzose boulders was noticed in 
some instances at the base of the clay. The pebbles of the Saskatche
wan gravels in the neighborhood of Bear Lake River include occasional 
examples of a hard reddish shale, which closely resembles the rocks of 
the Nepigon series of the Lake Superior district, and possibly indicate 
the presence of a Cambrian area somewhere in the neighborhood 

A few miles below the Riviere du Gravois we pass on the left the 
site on which Fort Norman stood at the time of Richardson's journey. 
The fort bas since been removerl to the mouth of Bear Lake River. A 
couple of miles below the old site, I noticed · in the eastem bank a 
thick bed of marl, destitute of stratification and filled with fresh water 
shells. It lies above the boulder clay, and is now covered wiLh a thick 
coating of moss. The river here and for some miles below is from two 
to three miles in width, and divides around an almost continuous 
series of alluvial islands. At this season of the year the passage of 
these islands in small boats is attended with some danger. The soil 
above the river is still frozen, while below the surface of the water it 
is gradually thawed out and carried away. The unsupported mass 
above frequently b1·eaks off, and is precipitated into the water with 
a violence sufficient, in some cases, to produce huge waves, which 
often sweep the river with great impetuosity from side to side. On 
the night of the Sth of June we were awakened by a loud roal', and 
hurrying out could see through the g loom a white mass travelling 
rapidly towards us. A moment later, although we were fully fifty feet 
from the shore, we were standing ankle deep in water. Our boat, 
which fortunately was well secured, escaped uninjured, but this was 
entirely due to the fact that a submerged bar, a hundred yards from 
the shore, broke to a large extent the force of the wave. The next 
morning we found that a na1Tow strip of land, fully half a mile long, 
had detached itself from an island directly opposite our camp, and had 
~allen into the water. 

Opposite the islands the banks of the valley have been broken down 
by numerous land-slides, and rise in a succession of irregular steps. 
The bare clayey slopes are covered in places with saline efforesence, 



""CCONNELL.] BEAR RIVER TERTIARY. 95 D 

and in this and other respects simulate so exactly the ruinous appear
ance of banks formed of Pierre sbales, that I bad to land at several points 
in order to assure myself that this was not the case. Pebbles and boul
ders are much scarcer in this clay than is usually the case with boulder 
clays, but a careful examination of a section usually revealed their pre
sence in some quantities. 

BEAR RIVER TERTIARY. 

About twenty miles below the site of old Fort Norman, the soft clays Bear River 

and sands of the Bear River Tertiary beds appear in the banks. Red- Tertiary beds. 

dish burnt shales were found along the beach some miles farther up, 
and indicate an extension of the basin towards the south, but the beds 
are bidden in this direction beneath boulder-clay slides. The first good 
sections met with in descending the river occur on the left bank, about 
twenty-four miles above the mouth of Bear River. My attention was 
drawn to thit! section by the presence in it of a conspicuous white bed, 
which is noticeable from the opposite side of the river. Tertiary beds 
ai-e exposed here along the banks of the river for a distance of two 
miles. They dip up stream at the rate of about a hundred feet to the 
mile, and have a minimum thickness of four hundred feet. The lowest ~l~~~f.tion 
seen consist of yellowish and greyish, slightly indurated sands. 
The sands show cross.bedding, and hold occasional layers of pebblelil. 
They are overlaid by thirty or forty feet of bluish and yellowish 
sandy shales, above which comes three to four feet of woody lignite. 
The lignite is succeeded by a thin bed of yellowish clay, and then 
by fifteen feet of a whitish-weathering arenaceous shale. This shale 
is very soft, and towards its base is rich in fossil leaves. The beds 
above the leaf shales consist of clays, sands and a couple of9beds of 
lignite, each three to four feet thick, but they are not very well 
exposed. The lignite has been burnt in many places, and has 
hardened and reddened the enclosing shales. These baked shales 
when separated often exhibit beautiful impressions of leaves and 
fruits. The various beds are extremely irregular both in thickness 
and composition, and in passing along the strike, thick beds soon thin 
out and disappear, and clays, sands and pebbles are found to succeed 
one another with great rapidity. A noticeable featUt"e of the section 
is the slight induration to which the various beds have been subjected. 
Some of the sandy layers are as loose as the sand on the bars in the 
present river channel, and none are hard enough to resist crushing 
between the fingers. In this respect and also in their lithological 
composition, the beds here bear a closer resemblance to the Miocene 
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of the Cypress Hills and Swift Current Creek plareaus than to the 
Laramie. The following section illustrates the alteration of the beds:-

Feet. Inches. 
1. Reddish baked shale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
2. Cream-colored baked clay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 9 
3. Greyish sand . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
4. Fossil wood. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 
5. Yellowish clay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 6 
6. Whitish-weathering sandy shales holding fossil leaves .... 15 
7. Sulphur-yellow clay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 2 
8. Woody lignite. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 
9. Sandy clay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30 

10. Lignite . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
11. False bedded yellowish and greyish sands, with layers of 

pebbles (lowest beds exposed) ............ . ... . ....... 40 

100 5 

In bed No. 6 a number of fossil leaves and fruits was collected. 
On my return these were placed in the bands of Sir William Dawson, 
and furnished the subject of a short paper which was read by him 
before the Royal Society of Canada, from which I extract the fol
lowing:-* 

PoPULUS AacTrcA, H"er.-This is much the most abundant species in 
Mr. McConnell's collection, and seems to show that then, as now, this 
genus was dominant. This is an European, as well as an American 
and Greenland species, and presents a great variety in the size and 
forms of the leaves which has given rise to the formation of several 
species. Mr. McConnell's specimens show a great number of gradations 
in form, from a broad oval to a very broad reniform, and in size from 
one inch to four in diameter. Its occurrence in the Laramie of western 
Canada is noticed in my paper on Laramie plants (Trans. Roy. Soc. 
Can., 1886). . 

There seems to be some uncertainty as to the reference of this leaf 
to Populus. Saporta thinks that it may really be a Menospermum, 
allied to the modern M. Virginicum. If a poplar, it is remarkable that 
its nearest living ally seems to be P. Euphmtica of the banks of the 
Euphrates and Jordan. 

PoPULUS AROTICA, var. LATIOR. 

PoPULUS HooKERI, Beer.-This species, found thus far only at Mack
enzie Rive1·, has small leaves resembling those of P. Arctica in form, 
but differing somewhat in venation, in which it approaches slightly to 
P. tremuloides, the common aspen. 

•Transactions of the Royal Society of Canada, Vol. VII., Section iv., 1889. 
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TAXITES 0LRIKI, Heer.-Thb large and beautiful Taxine plant oc
curs in the Eocene of EuL"ope, and is found also in Alaska and Green
land. It is abundant in the collections of Dr. Selwyn from Souris 
River, described by me in the Report of the Geological Survey of 
Canada ( l879-80). It does not seem as yet to have been recognized in 
the United States, and is probably a distinctively northern form. It is 
said by Schimper to resemble closely a species of Oephalotaxus found 
in China and Japan. 

SEQUOIA LANGSDORFII, Brongt.-This species is very widely distri
buted in time and space, if all the forms referred to it are really of one 
species. It ranges from the Upper Cretaceous into the Miocene, and 
in reality is not very remote in its cha1·acters from the living Sequoia 
seinpervirens of California, which may be a modern variety. It occurs 
in Greenland, in the Laramie of v&rious places in the United States, 
and is widely distributed in Europe. Both leafy twigs and remains of 
cones occur in the Mackenzie collection. In the Belly River Group of 
Canada the species S. Reichenbachii replaces it, and the species referred 
to S. Langsdorfii from the Upper Cretaceous of Nanaimo, Vancouvel' 
Island appears to be S. Smithiana, which also occurs in t.he Kootanie 
of the Rocky Mountain,;. It seems therefore uncertain if in Canada 
it is as old as the Cretaceous, and it may in any case be regarded as 
specially characteristic of tho Upper Laramie or Eocene flora. 

PTERIS SrTKENSIS, Heer.-This fern, not pL"eviously collected on the 
Mackenzie, was originally collected near Sitka in Alaska, and con
stitutes another link of connection between the flora of the Pacific 
coast and that of the interior reg\on in the early Eocene age. 

NoRDENSKiiiLDIA BOREALIS, Heer.-This is a beautiful fruit, divided 
into lobes at top and supposed to be allied to Tiliaeere. These fruits 
occur in Greenland and Spitzbergen and have been discovered by Mr. 
McConnell for the first time in Canada. It is by some referred to the 
genus Oistus or to Diospyros. 

CARPOLITHEs.-Oval, flattened bodies, p1·ohably seeds or fruits, about 
one centimetre in length and without distinct markings. They may 
be seeds possibly of Taxites, but their affinities for the present must 
remain uncertain, and I do not give them a specific name, in tho hope 
of additional facts being discove1·ed. 

LEGUMINOSITES? BOREALIS, Dawson.-Pods of unequally obovate 
form, apparentlJ arranged on the side of a stem. They are grooved 
or ribbed longitudinal 1y, and resemble L. arachnoides Lesq., except in 

7 
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their smaller size and broader form. One shows what seems to be the 
remains of a sheath or calyx. 

0ALLISTEMOPHYLLUM LATUM, Dawson.-Leaf entire, obovate, without 
petiole. Midrib distinct, secondary veins obsolete; indications of de
licate reticulation._ This is probably a Myrtaceous leaf and may, pro
visionally at least, be placed in the genus above named. It seems quite 
different from the other described species. 

PYRITIZED AND FERRUGINous WooD.-The collection contains several 
branches and portions of stems evidently of Exogenous trees, but in a 
state of preservation which does not admit of distinct determination. 
Shroeter, as already stated, has described fossil wood from these beds, 
one species of which, his Sequoia Canadensis, may be the wood of 
Sequoia Langsdorffii. Another is not improbably that of Platanus 
Ungeri. Another of his species of fossil wood is referred to the genus 
Ginkgo, but it may have belonged to Taxites Olriki. 

After reviewing the evidence afforded by the collections of fossil 
leaves and fruits which have been brought out by various explorers 
and examined by Heer and others, Sir William Dawson arrives at the 
following conclusion:-

" The general conclusion indicated by the .above facts is the strong 
resemblance of the flora of the Mackenzie River beds w\th that of the 
Laramie of other parts of Canada and the United States, and also with 
the Tertiary of Greenland, Spitzbergen, Alaska and the Hebrides, 
They thus confirm the inferences as to this similarity, and as to the 
Lower Eocene age of the Upper Laramie stated by the author in 'The 
Report on the 49th Parallel' in 1875, ·in subsequent 'Reports of the 
Geological Survey,' and ia previous volumes of these Transactions." 

The stratigraphical side of the question will be stated later on. On 
the right hand side of the river, mud slides derived from the boulder
clay conceal the underlying beds for the next five or six miles, and 
then the plant beds appear again, and are almost continuously exposed 
all the way to the mouth of Bear River. The lignite seams in this 
reach are on fire in several places, and have been burning since the 
locality was first visited by Sir Alexander Mackenzie, just a century 
ago. The bocannes are now active along the valley for five or six 
miles only, but reddened shales, baked by former · fires, were noticed 
for a much greate1· distance. Nine miles above the mouth of Bear 
River a band of yellowish and greyish soff sandstone, overlain by a 
great thickness of unstratified clay, forms the side of the valley. A 
couple of miles farther down sections of the same sandstone, 125 feet 



. 
McCONNELL.] BEAR RIVER TERTIARY. 99 D 

in thickness, are exposed. This sandstone is very soft, but has su:ffi- Dfebscription 
. o eds. 

c1ent coherency to enable it to weather in rather steep cliffs. It is 
lilied with pebbles, most of which are under half an inch in diameter, · 
but it also contains some larger ones, ranging in size up to nine or ten 
inches in diameter. A peculianty of the larger ones is their flattened 
spheroidal shape. The pebbles form small beds, running in irregular 
manner through the sandstone, but never extending without interrup-
tion for any great distance along the strike. 1rhey also occur scatter-
ed through the sandstone beds. The pebbles consist mostly of well 
rolled fragments of quartzite and hard siliceous slate. Gneissic and 
dioritic examples ,were also observed, but are not common. An Am
monite, probably derived from the Cretaceous beds which underlie the 
'Tertiary farther up the river, was found in the loose conglomerate. It 
was cbanged into ironstone, and was almost structureless, but pre
served its outer shape. Fragments of the stems and branches of trees 
fossilified to some extent by iron and frequently surrounded by a car
bonized layer, al'e very abundant in some parts of the section. The 
structure of the wood in most cases is too imperfectly preserved to ad-
mit of identification. Small coaly beds, an inch or so in thickness, 
and of limited length occur throughout the section. Resting on the 
sandstone and conglomerate is a laye1· of gneissic boulders, above 
which comes fifty feet of almost boulder less boulder-clay. Half a mile 
farther down the beds become more argillaceous, and hold several 
seams of lignite, from two to three feet thick, some of which are in 
an active state of combustion, while others are burnt out. The face of 
the section here was covered with debris washed down from above, 
and. no accurate measurement of the beds was possible. The most in· 
teresting part of this section was under water at the time of my 
visit, and can only be examined in the autumn. The plant bed from Plant bed. 

which Richardson obtained his specimens was entirely covered, and 
this was also the case with the nine foot seam of lignite which he 
mentions. The edible clay bed referred to by him was just visible be- Edible clay. 

low the surface of the water, and a specimen was dug up with the pad-
dle. This clay is of a light yellowish color, and is highly plastic. lt 
is used for whitewashing purposes, and in former times served the In-
dians as a substitute for soap. 

Tertiary beds, similar in character to those just described, extend 
afong the Mackenzie almost to the foot of Bear Mountain. They 
are then replaced on the right bank of the river, for some miles, 
by the limestones and shales of the Devonian, but reappear again 
twelve miles below the mouth of Bear River, and are exposed along 
the valley for about half a mile, when they finally disappear. At this 
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point they dip down stream at an angle of fifteen degrees, which 
would give them a minimum thickness of 600 feet. On the left 
bank the limestone interruption does not occur, and the section is more 
continuous. 

The Bear River Tertiary basin, meastired along the Mackenzie, has 
a length of about forty miles. Its width was not ascertained, but Ter
tiary beds probably underlie the flat country which borders Bear River 
for twenty miles above its mouth. They cannot extend more than 
fifteen or twenty miles in a westerly direction, as a lofty limestone 
range runs parallel with the river at about that distance. The dis· 
tribution of the beds is thus limited to an area forty or fifty miles 
in length, and thirty or forty in width, and may be considerably 
less. 

The beds of this Tertiary basin are evidently lacustral in their 
origin, and both in lithological character and stratigraphical position 
have a much closer resemblance to the Miocene (White River) of the 
Cypress Hills and neigh boring areas than to the Laramie with which 
their fossil flora correlates ·them. Like the Cypress Hills beds they 
are characterized by their irregular deposition, by their slight indura
tion and bj the large proportion of gravel and pebble beds which they 
contain, and a further degree of relationship is evidenced by the fact 
that they both rest unconformably on the beds beneath. Mere litholo
gical similarity in the case of two such widely separated detrital 
terranes is of very little value in determining age, and in the present 
instance might be disregarded, were it not supp<Jded by the more im
portant feature of a corresponding structural b1·eak. In the area of 
the Great Plains, and even in the Rocky Mountains, the Laramie is 
everywhere conformable to the Cretaceous beds below, but sustains a 
discordant relation to the overlying Tertiaries, and it has been found 
that its termination was synchronous with a widespread eleva
tion of the land and the formation 0f fresh water fakes, in which the 
succeeding deposits were laid down. At the mouth of Bear River, in
stead of a conformable passage from the Cretaceous to the Tertiary, 
we have evidence that the former was elevated and subjected to a pro
longed denudation before the latter was deposited. In order .to recon
cile the stratigraphical position of the Bear River beds with a Laramie 
age, it will therefore be necessary to assume that this part_of the con
tinent was, towards the end of the Cretaceous period, affected by 
extensive movements of elevation and depression in which the central 
part did not participate. 
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I was delayed a couple of days at Fort Norman, and while there 
ascended Bear Rock. This elevation is situated in the angle formed 
by the junction of Bear River with the Mackflnzie, and runs in a north-Ascend Bear 
erly direction for three or four miles, with a width of about a mile. It Rock. 
was found to have a height of 1,400 feet. From its summit an exten-
sive view over the surrounding counti-y was obtained. The Mackenzie 
valley here presents the E<ame general features which have characterized View from 
it since leaving the great bend. It cuts t_hrough a forested plain fifty to Bear Rock. 
sixty miles in width, which is broken by low plateaus and hills, and rim-
med in on either side by lofty limestone ranges still wrapped in their 
winter covering. To the southeast, Mount Clark, forty to fifty miles 
away, formed the background to a lake-dotted and forest.clad plain 
which swept up to its base. From the northern shoulder of this 
mountain a line of lower elevations extended to Bear River, and cross-
ing it continued in a northerly direction beyond the range of sight. 
Boar River lying almost at our feet, and making a great curve to 
the left could be trllced winding through an almost level plain until it 
entered and was lost in the wide gap which it has cut through the 
range detached from Mount Clark. Looking ucros::; the river in a south
westerly direction the view was bounded at a distance of twenty-five or 
thirty miles by an irregular range of limestone peaks and ridges which 
ran north-west and south-east as far as the eye could reach. A number 
of streams descending from the mountains united to form a consider-
able river which, after a short course, empties into the Mackenzie a 
few miles below Bear Rive1'. I was somewhat surprised at the extent 
and apparent thickness of the snow fields, which still covered the flanks 
and summits of the higher elevations, but on enquiry was informed 
that they all disappear before the end of the summer. 

Bear Roek is separated from the main range, and is built of 
limestones, quat·tzites and shales, bent into the form of an anticlinal. 
A small stream cuts deeply into the heart of the mountain and exposes Structure of . Bear Rock 
a very good section. The lowest beds seen consist of reddish and 
greenish shales, alternating with layers of pink colored gypsum, and 
cut by numerous veins and seams of a white fibrous variety of the same 
mineral. The gypsum in parts of the section replaces the shales al- Gypsum. 
most altogether, and the layers am separated by mere films of greenish 
and reddish argilaceous material. The basr of the gypsiferous 
shales was not seen, but they are at least several hundred feet in thick-
ness. They are overlain by a series of dolomites, quartzit.es and 
limestones six to seven hundred feet thick, and then by the bluish · 
coral bearing limestones of the Devonian. Some of the limestone is 
bituminous, and emits a fetid odor when struck, and Franklin states 
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that he saw* "sulphureous springs and streams of mineral pitch issuing 
from the lower parts of the limestone strata." These were . not seen 
by Richardson when he descended the river in 1826, on account of the 
height of the water, and they were also hidden at the time of my 
visit. 

FoRT NORMAN TO FoRT GooD Ho;pE. 

We left Fort Norman on the 12th of June, and crossing the clear, 
cold water of Bear River paddled along the base of Bear Rock and 
continued our way down the Mackenzie. At this date the trees were 
still leafless, but the various species of willows and birches had hung 
out their catkins, and the early flowering anemones, accompanied by 
Hedysarum boreale, Lupinus arcticus, Potentilla nivea and others, 
brightened the valley with color. Blocks of ice, accumulated in places 
into cliffs, still lined the shores, but were fast disappearing. 

From the mouth of Bear River the Mackenzie runs in a general west-
north~westerly direction foi· eighty miles to Roche Oa~·cajou, and then 
turns due west towards the East and West Mountains of the rapid. In 
this distance it has an average width of over a mile, and occasionally 
expands around islands to over ten miles in width. Its current 
is at the rate of three or four miles an hour. Rugged limestone 
ranges are visible all along this reach on both sides of the river, 
but seldom approach within thirty miles of each other. The plains 
between and lower slopes of the mountain are continuously clothed 
with forests of small spruce and aspen. The depression in which the 
river flows has a depth of from one to four hundred fee.t and a width 
of from two to three miles. River flats are seldom present, and the 
banks of the valley slope more or less steeply up from the edge of the 
water. 

Below Bear River, as stated before, the Bear River Tertiary beds a1·e 
exposed in the banks of the valley for a mile or more, and are then 
replaced by Devonian limestones brought up by the Bear Mountain 
anticlinal. This uplift must have been produced, at least partially, in 

Age of uplift. post-Tertiary times, as it has affected the plant beds to some extent. In 
their reappearance some distance farther down they are found dipping 
down the river, or away from the north-western limb of the anticlinal, 
while in the upper pa1:t of the basin they dip at a small angle in the 
opposite direction. 

Twelve miles below the mouth of the river we cross the north
western boundary of the Tertiary basin, and three miles farther on 

• See Appendix to Franklin's second journey. 
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Devonian sbales are exposed in the banks on the left-band side of the Rocks below 
. Th b I h . I d I . b f Fort Norman river. ese s a es are onzonta , an are ovel' am y Aome so t 

sbales, sandstone and nodular· beds holding fossil oysters, which are 
probably of Cretaceous age. In the next twenty-five miles small sec
tions of bluish sh.ale, sbaly sandstones and limestones, holding Devonian 
fossils, are exposed at intervals. :Farther down this series sinks below 
the surface, and is succeeded by post-Tertiary sands, gravels and sbales, 
which resemble in appearance the Tel'tiary beds at the mouth of Bear 
River, but are distinguished from them by holding fragments of lig
nite, which are evidently derived from the latter. They are overlain 
by soft marly beds, holding recent fresh-water shells. The river here 
is over two miles wide, but is obstructed by numerous islands and bat's. 
In the next interval of ten miles thel'e are no exposures, and then 
scarped banks appear again. Here the rocks consist of rusty, reddish
weathering sbales, interstratified with small beds of sandstone and 
ironstone, and holding fragments of Inocerami of Cretaceous age. These 
rocks are very similar to the CretaceouA bed:; found above the Bear 
River Tertiary area, and probably represent a part of the same basin 
cut off by denudation. 

Below this exposme the beach is shelving, and at the time of our Ice cliff. 

visit was covered with great blocks of ice, piled up so as to form a 
vertical cliff facing the rivet· twenty to thirty feet high, and extending 
in an unbroken line fol' miles. While passing along this a strong gale Sudden gale. 

sprang up, blowing directly across the river, which is here over a mile 
and-a-half wide, and placed us in a position of some danger. The ice 

-cliffs, from which great blocks were constantly falling, pL'evented us 
from landing, while the waves, becoming momentarily larger, threat-
ened to swamp om· overladen boat, and we were only kept afloat by 
incessant bailing. The severity of the gale rendered any attempt to 
gain the opposite shore hopeless, and our only chance of safety lay in 
finding, and thaL speedily, a break in the ice wall, which stretched out 
apparently interminably before us. Fortunately for us, such a bt·eak, ' 
formed by a small side stream which had cut its way through the icy 
embankment, was soon reached. These ice cliffs are the remains of 
ice dams formed when the river is breaking up in the spring. When 
the dam is forced by the pressure of the water behind, the central part 
floats away, but the masses which have been shoved up on the shore 
remain there until melted by the sun. 

Near the mouth of the rivet· at which we landed, is a small cliff formed Qoralline 
limestone. 

of a yellowish-weathering coralline limestone. Some of the beds are 
brecciated, and the appearance of the whole section is remarkably like 
that seen at the mouth of Buffalo River on Great Slave Lake. Three 
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miles below this section the river widens out, and shortly afterwards 
Cretaceous shales appear in the bank, and are then continuously exposed 
all the way to Roche Carcajou, a distance of over fifteen miles. The 
shales are dark in color, and enclose numerous nodules and nodular 
beds of ironstone. Some of the nodules when broken afforded speci
mens of Ammonites and Inocerami. 

Roche Carcajou* rises about a thousand feet above the river, and is 
formed by an uplift of the Devonian limestones. On the south-westem 
side of the anticline the beds plunge steeply down towards the river, 
but to the north-east the dip is much easier. Cretaceous beds rest on 
the flanks of the hill, and on the opposite sid' of the river the banks of 
the valley exhibit the dark shales and bluish sandstones of the same 
formation. 

Well marked glacial strire were observed crossing the summit of 
Roche Carcajou, and striking about fifteen degrees north of west, or 
nearly in the direction of this portion of the valley of the Mackenzie. 

North-eastwards from Boche Carcajou, the mountains appear to be 
broken into a series of short ranges, none of which attain any consider
able elevation, but to the south-west a well defined range of rugged 
peaks can be traced stretching away in a north-westerly direction until 
they sink below the horizon. This great range, broken at intervals by 
outflowing istreams, has been followed from near Fort Liard on the 
Liard River, a distance measured in a straight line of nearly five hun
dred miles. Below this point the river bends away to the north, and 
the range is not seen again until Peel River is reached. 

From Roche Carcajou, the Mackenzie runs almost due west for fif
teen miles to the East and West Moun ta ins of the rapid, and then bends 
more to the north before falling over the Sans Sault Rapid. In the 
upper part of this reach it is somewhat contracted, but before reaching 
the mountains it expands considerably, and is split up into several 
channels by islands. Between thA two mountains it contracts again, 
and continues somewhat narrow as far as the rapid. 

The banks of the valley below Roche Carcajou show numerous ex
posures of the shales and sandstones of the Cretaceous, holding fossili
ferous ironstone nodules. At the expansion referred to above the Cre
taceous beds are overlaid by post-Tertiary sands. 

East Mountain The East Mountain of the rapid, like Roche Carcajou, Bear Moun
of rapid. tain, and numerous other elevations in the Mackenzie valley, repre

sents an anticlinal uplift of th e Devonian limestone. The West Moun
tain of the rapid is situated at some distance from the river, and was 

• So called from the fancied resemblance of a weathered knob of rock which stands pro
minently out from the face of the hill, to the animal of this name. 
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not closely examined, but as far as could be seen it is of the same 
nature. At the East Mou'ntain the limestones come down to the river, 
and are exposed along the shelving shore of the eastern bank for some 
distance. On the opposite side, the banks when scarped show the 
shales, sandstones and ironstones of the Cretaceous. The two forma
tions appear to be conformable or nearly so, and have been folded by 
the same movements. 

The Sans Sault Rapid is the most important obstruction to the navi- ~~~~!auit 
·gation of the Mackenzie from Great Slave Lake to the sea. In high 
water the rapid is almost drowned out, and little difficulty is experi-
enced by the steamer Wrigley in ascending it, but in low water the 
fall is greatly increased, and is sufficient to prevent ordinary naviga-
tion. Part way down the rapid the river is divided into two channels 
by an island. The western channel, which we descended, presented at 
t he existing stage of water, nothing beyond an accelerated current. 
The eastern channel appeared more formidable, and the numerous spots 
of white water spoke forcibly of sunken rocks and other obstructions. 

Cretaceous rocks, undulating at low angles, are well exposed on the Cretaceous 

left bank all along the rapid. As elsewhere they consist of dark shales rocks. 

and sandstoneEt, alternating with some nodular ironstone beds. The 
latter are sparingly fossiliferous, and yielded an 'Inoceramus, a fragment 
of an Ammonite, a Camptonectes, a small Trigonia and some other lamelli-
branch and gasteropod shells, too fragmentary to admit of even generic 
determin:ttion. Five miles below the Sans Sault Rapid, on the right 
bank, is an exposure of whitish and yellowish sandstone, the age of 
which is uncertain, overlain by the shales, sandstones and ironstones of 
the Cretaceous. Some of the beds of sandstone are conglomeritic, and 
hold pebbles of quartzite and slate, while others enclose fragments of 
carbonized vegetable remains. Three miles farther down Devonian 
limestones appear again, and form a pl'Ojectio'n called Beavertail Point.. Be!'vertail 

Pornt. 
The limestones are filled with corals, and dip in a westerly direction at 
an angle of about 15°. 

From Beavertail Point to the Ramparts, a distance of about twenty- Be!'vertail 

fi. ·1 h . . h d d d h "d h Pomt to the ve m1 es, t e river is very muc expan e , an as an average w1 t Ramparts. 

of nearly two miles. The banks are generally low, and are principally 
built of post-Tertiary sands, clays and gravels; but Cretaceous shales 
and ironstones were also observed at one or two points. 

THE RAMPARTS. 

The Ramparts form one of the most interesting features of the Mac'
kenzie. For some distance above, the river is expanded beyond its 



Current in 
Ramparts. 

Geology of 
Rampart~. 

Fossils. 

106 D GEOLOGICAL AND NATURAL HISTORY SURVEY OF CANADA. 

usual size, but here suddenly contracts to about five hundred yards in 
width, and bending to the east runs for three or four miles between 
vertical walls of limestone and shale. At the upper end of the gorge 
the bounding cliffs are a hundred and twenty-five feet in height, but 
increase towards the lower end to about two hundred and fifty feet. 
The current is steady and runs at the rate of four or five i:niles an hour . 
In high water there is no sign of a rapid, but in low water a consider
able fall occurs near the head, and it is only with difficulty that York 
boats are taken up. The caves and turretted rocks mentioned by 
Franklin* were not seen by me, and were probably covered by the high 
water. The Ramparts are frequently the scene of great ice jams in 
the spring, and the dammed-back water is stated to have risen on one 
occasion, over a hundred feet, and on its recession left a boat stranded 
on the heights above. 

Above the Ramparts Cretaceous shales and ironstones arc exposed 
for a couple of miles, dipping at a low angle up the river, but the ac
tual contact of these with the limestones was not seen. At the head 
of the ramparts Devonian limestones rise from beneath the Cretaceous, 
and it is through these that the canon is cut. The limestone undulates 
at low angles, but also rises steadily in the walls of the canon as we 
descend, at the rate of about fifty feet to the mile. In the upper part 
of the canon the walls are precipitous, and consist oflimestone through
out. The limestones are generally granular in texture and weather to 
a light cream colour. Some of the upper beds are brecciated and lower 
down in °the band a large proportion of the mass of the rock consists of 
various specie8 of corals. Thin beds of shale attenuated to mere films in 
some instances, are interstratified with the limestone, and increase in im
portance towards the base. This band of limestone has a thickness of 
between 150 and 200 feet. Part way down the canon bluish green 
shales holding beds of limestone at intervals, appear below the lime
stone band, and increasing gradually in height form the basal part of 
the walls of the canon the rest of the way. The banks hel'e weather 
into a steep slope below, but are crowned with almost vertical cliffs 
above. These shales al'e precisely similar to those found in the Liard 
on Hay River, and underlie a similar limestone. The fossil evi
dence demon'Strates that they occupy the same horizon in the Devo
nian series. This close resemblance is somewhat remarkable when 
we bear in mind that the two localities are separated by a distance of 
five hundred and seventy miles. 

The shales and interstratified limestones are filled with corals, brach
i opods and other fossils whi'Ch weather out of the soft rocks in almost 

* Second Journey, p. 22. 
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perfect condition. A large collection was made in the couple of hours 
which I devoted to this purpose, from among which the following forms 
have been identified by Mr. Whiteaves :-

Cyathophyllum arcticum, Meek. 
Aulophyllum Richardsoni, Meek. 
Oystiphyllum Americanum var. arcticum, Meek. 
Pachypora cervicornis, De Blainville. 
Alveolites vallorum. Meek. 
Spirorbis omphalodes, Goldfuss. 
Cornulites ( Ortonia) subla:vis, Whiteaves. 
Hederella Canadensis, Nicholson. 
Palei;chara quadrangularis, Nicholson. 
Chonetes Logani var. Aurora, Hall. 
Productella lachrymosa var. lima, Conrad. 
Orthis striatula, Schlotheim (= 0. Iowensis, Hall.) 
Spin/era glabra, va1-. Franklini, Meek. 
Cyrtina Hamiltonensis, Hall. 
Atrypa reticularis, Linnreus. 
Atrypa reticularis var. aspera, Schlotheim. 
Rhynchonella pugnus, Martin. 
Rhynchonella castanea, Meek. 
Pentamerus galeatus, Dalman. 
Stringocephalus Burtini, Defrance. 
Cryptonella Calvini, Hall and Whitfield. 
RenEsela:ria la:vis, Meek, not Hall. 
Paracyclas elliptica, Hall. 
Straparollus flexistriatus, Whiteaves. 

FORT Goon HOPE. 

This fort is situated a short distance below the Ramparts and is the 
lowest fort on the Mackenzie. It was originally built over one hun
dred miles lower down, and has been moved several times before the 
present site was finally selected. It is situated only a few miles south 
of the Arctic circle, but this does not prevent some gardening from Gardening at 
being attempted. Potatoes, turnips and other garden vegetables are Fort Good Hope 
raised in some quantity, and even barley has occasionally been ripened, 
although the ground is permanently frozen three or four feet from the 
surface. Cattle and poultry are kept at the fort, but the former have 
to be fed over seven months in the year. 

I ~·emained at Good Hope a day, and while there ascended a neigh
bouring hill about three hundred feet high, which promised to afford a 
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View from hill. view of the surrounding country. From tl:ie summit a low ridge run
ning northwards from the Ramparts was noticed, and farther on seve
ral peaks in the direction of the Sans Sault Rapid came into view. 
The range west of the river had completely diimppeared, and a tree
covered plain extends to the horizon. Innumerable muskegs and lakes 
of all sizes could be seen in every direction, and here and there 
bright patches of yellowish reindeer moss relieved the monotony of the 
landscape. 

F lowering In returning from the hill a number of early flowering plants were 
plants. collected, among others Anemone patens, A. )arvifiora, A . RicharW!oni, 

lJraba incana var. confusa, Potentilla nivea, P etasites frigida and Plan
tago maritima. The birch (Betula papyrifera) the willows Salix ros
trata, S. glauca, S. speciosa, the red current Ribes rubrum, and other 
shrubs were in bloom (June 17), but the general forest still remained 

Hareskin 
.Kiver. 

' leafleAs. 

FORT GOOD HOPE TO THE MOUTH OF PEEL RIVER. 

We left Good Hopp, on the 18th, and continued our journey. Three 
miles below the fol't we passed the mouth of Hareskin River on the 
right. This stream heads near Great Bear Lake, and was explored by 
Macfarlane in 1857, on his return from the Anderson River.* Opposite 
the mouth of the Hareskin the Mackenzie is a mile and a half wide, and 
has a cun-ent of three miles an hour. Three miles below the Hareskin 

Rocks in valley River, Devonian shales are exposed on the right bank. Here they al'e 
r~~~!~~. overlain by the Saskatchewan gl'avels, on top of which rests the boulder

clay, but two miles farther down the gravels disappear, and the 
boulder-clay comes directly in contact with the shales. Five miles 
below, on the opposite side of the river, the shales which are evidently 
the same as tijose found at the Ramparts, are overlain by yellowish 
limestone. In the next twenty-five miles, or as far as the Gl'and View, 
Devonian shales overlain occasionally by yellowish-weathering fossili
ferous limestones, are exposed at intervals all along. The left bank of 
the river on this reach is usually low and sloping, but the right is 
bounded for some miles by high limestone cliffs similar to those at the 
Ramparts. At the head of the Grand View the cliffs leave the river 
and bend more to the north. Richardson states that the upper por
tion of the cliffs consists of sandstones and shales, which, from his de
scription, evidently belong to the Crntaceous. Where I examined them 
limestone alone was seen, but it is possible that this may be capped in 
places by outliers of the Cretaceous rocks which rest on the Devonian · 
limestones above the Ramparts. 

•Canadian Record of Science, January. 1890. 
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The "Grand View" is a name given to an expanded portion of the The Grand 

Mackenzie, about twenty miles in length. The river here is almost View. 

straight, but curves gently to the north, and is from two to three miles 
wide. Its great width gives it more the appearance of a lake than a 
river, and in no other part of the Mackenzie is the magnitude of the 
mighty volume of water which this river carries to the sea impressed 
so forcib ly on the mind. The banks are low and the sinuous shore-
lines show a succes::;ion of wooded points stretching out until con-
cealed by the haze of the atmosphere. The bordering plains slope 
gently down almost to the water's edge, and are covered with a scat- . 
tered growth of willow, spmce and tamarac, with here and there 
patches of aspens on the drier ridges. The spruce along part of this 
reach presents a remarkably stunted and dwarfish appearance, but this 
is due more to the ma1·shy character of the ground than to 
climatic severity, as the same tree, straight and well grown, was 
found much further north. Very little change in the character Character of 

of the forest was observed in descending the Mackenzie, and with the forest. 

exception of the banksian pine, (Pinus Banksiana) which disapp_ears 
south of Bea1· River, the l;ame species, as previously noticed by Richard-
son, are found from Great Slave Lake to the mouth of Peel River. 

The rocks exposed along the Grand View consist of dark argilla- R k h 
oc sat t e 

ceous shales, some of which are bituminous, and dark greyish sandy Grand View. 

shales. Both varieties are fissile and split easily into large thin plates. 
The sectiontl are small and the shale outcrops only along the water's 
edge. It is much harder than the shales at the Ramparts, but evidently 
belongs to the same horizon. Some fossils were collected here, among 
which are Atrypa reticularis, L. A. aspera, Schloth. Productella spinuli-
costa, Hall, and a Proetus, probably identical with P. Haldemani, Hall. 

Fifteen miles below the Grand View my attention was attracted by a 
small plateau situated some distance east of the river, the face of which 
showed red patches somewhat similar to those occurring in the 
burnt Tertiaq shales at the mouth of Bear River and other places. 
No sections bad been seen for some miles above, and as I was appre
hensive of some new formation appearing which might not be exposed 
in the Yalley I decided on visiting it. Two hours of extremely difficult Visit plateau. 

walking through tangled willows and small spruce, alternating with 
flooded muskegs, brought me to the foot of the plateau. It proved to 
be formed of Devonian shales, associated with some sandstone and 
shaly limestones, from which I obtained specimens of the ubiquitous 
Atrypa reticularis, and of a few other forms which have not been de-
termined. No lignitic or coaly seams were observed, the burning of 
which might color the associated rocks, but the shales were found to 
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be highly charged with bitumen, and the red coloration is undoubtedly 
due to the combustion of this mineral. The fires have not been very 
intense, as the shales are only reddened on the surface, and are not 
baked and vitrified like those found near the burnt lignite seams at the 
mouth of Bear River. Some combustion is evidently going on at the 
present time, as a distinct bituminous odour was detected near the hill, 
but no flames or smoke we1·e visible. 

Eight miles below the plateau just described, stratified sands of the 
age of the Saskatchewan gravels, overlain by boulder-clay, are exposed 
in the right bank, and seven miles farther on Devonian shales are 
again found. The shale1:1 here are black in color, evenly bedded and 
highly bituminous. The lamin::e, when freshly separated, are mois
tened on the surface with an oily liquid, and burn when thrown into 
the fire, and patches of red shales, marking the sites of former fires, 
alternate with the dark varieties. The shales are exposed in the right 
bank for some miles, or almost as far as old Fort Good Hope. They 
dip down the river at a low angle, and are overlain by the Saskatchewan 
gravels and boulder-clay. 

The material of the Saskatchewan gravel1:1 here, while mainly quart
zitic, includes also a considerable quantity of gneissic and dioritic 
pebbles of Arch::ean origin, the proportion of which seems to increase 
as we descend the river. In addition to these, la1·ge angular masses of 
the shales and limestone of the underlying Devonian are frequently 
present, and also small beds and disseminated particles and blocks of 
lignite derived from the Tertiary. The beds of this terranc are seldom 
consolidated to any extent, either by pressure or by a cementing agent, 
and the sands and gravels of which it consists succeed one another in 
an extremely irregular manner, and when not too coarse almost 
invariably exhibit cross-bedding and other evidences of rapid de
position. 

From old Fort Good Hope the Mackenzie bends to the west, and 
maintains a general westerly course for the next fifty or sixty miles, 
or almost to the mouth of Red River. In this reach the river has a 
width of a mile to a mile and-a-half, and a cur1\ent of from two to 
three miles an hour. It is bordered by wooded plains, and no moun
tains are visible on either side, although low escarpments appear at 
various points. Groves of white spruce were seen along this reach, 
containing trees measuring over fifteen inches in diameter, but the 
average tree does not exceed six inches. 

Above old Fort Good Hope the Devonian shales dip below the sm·
face of the river and were not seen again, and the valley for some 
distance shows only the boulder-clay and associated sands and gravel 
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deposits. The boulder-clay is somewhat plastic in places, and shows Rocks near old 

h d. . . d l d l"d h" h h t . d •t b FortGoodHope t e same 1spos1t10n towar s an s 1 es w ic c arac enze I a ove 
the mouth of Bear Rive1·. The valley here is about two hundred feet 
deep, and its banks, when not broken up by slides, present remark-
ably even slopes, on which I found growing in some abundance the 
familiar sage bush of the plains, Artemisia frigida, along with the 
juniper and various grasses. 

Twenty miles below old Fort Good Hope, shales were observed ~eca:C~:~!~~~e 
the right bank, which are plainly different from those occurring far- shales. 

ther up the rive1'. They are dark greyish in colour, and rather soft, but 
enclose some harder beds, and pass in places into a shaly sandstone. 
Some i ronstone is also present. No determinable fossils were found 
here, but the surface of some of the beds is covered in places with 
fragments of leaves and small carbonized stems of plants. I was at 
first somewhat doubtful in regard to the horizon of these shales, but 
evidence obtained afterwards proved them to belong to the Cretaceous. 
Resting on the shales at this point is a layer of large Archrean boul-
ders, well worn and :flattened, above which comes the Saskatchewan 
sands and gravels. In the next fifteen miles the shales are exposed at 
a number of points, but proved to be remarkably destitute of fossils. A 
careful search was made at several favorable looking localities, but 
nothing was obtained except an almost unrecognizable fragment of an 
ammonite, which was found at the base of one of the sections. 

Below the sections just referred to, an interval of fifteen or twenty 
miles occurs, in which the banks show only boulder-clay, underlain by 
Saskatchewan gravels, and then the shales reappear, and are exposed 
for many miles below. They are harder here than when first seen, and 
weather into steep cliffs, which line both banks of the valley, and for • 
some miles form a kind of wide canon, which has received the name of 
the Lower Ramparts or the Narrows. 

At these Ramparts the valley makes a sudden horse-shoe-shaped RaLow.'" 
mparts. 

bend to the north of ten or twelve miles in length. The river is over 
half a mile wide at the narrowest point, and for most of the distance 
exceeds a mile in width. There is no sign of a rapid, and the current 
has nowhere a mte of over five miles an· hour. 

The Cretaceous rocks at the Lower Ramparts are horizontal, and con- Rocks at Lower 
· f d k · h h l · · h 1 d l "th Ramparts. s1st o ar grey1s s a es passmg mto a s a y san stone, a ong w1 

more heavily bedded bluish sandstones. The rocks are all somewhat 
ferruginous and weather to a rusty color. About two hundred feet is 
exposed. The sandstone holds numerous coaly particles disseminated 
irregularly through the beds, and in one or two instances by the addi-
tion of whitish quartz pebbles, was observed to pass into a fine grained 
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conglomerate. The surfaces of some of the beds are covered with a 
network of the impressions of narrow leaved plants, but nothing deter
minable was obtained. 

Franklin mentioned the occurrence of limestone in the cliffs at the 
Narrows, but this, if present, must have been concealed by the high 
water when I passed through, as it was not noticed. 

Immediately below the Narrows we passed on the left the mouth of 
Red River, and seven. miles farther down came to a large encampment 
of Loucheux. These Indians have evidently encroached somewhat 
on the tei·ritory of the Eskimo since t he days of the early travellers, 
as Richardson describes the Lower Ramparts as being the boundary 
at that time. The Loucheux have now a church north of that point, 
and have undisputed possession of the river as far as Point Separation. 
I remained over night at the Indian encampment, and before leaving 
in the morning engaged one of the Loucheux to accompany us in the 
capacity of interpreter, in case we should fall in with the Eskimo. 
The Loucheux are on friendly terms with the Eskimo, and most of 
them can speak the Eskimo language. My crew was now a somewhat 
heterogenous one, and consisted of a Slave Indian from Fort Simpson, 
a Hare Indian from Fort Good Hope, and a Loucheux from the mouth 
of Red River. In order to communicate with the latter I had first 
to speak to the Fort Simpson Indian, who understood a little English, 
and he passed it on with some difficulty to the Good Hope Indian, who 
in tum interpreted it in a more or less changed form to the Loucheux, 
and the answer was then returned in the same cumbrous manner. The 
dialects of the various Tinneh tribes scattered along the Mackenzie 
differ very markedly, and the Indians from the upper part of the 

·river have considerable trouble in making themselves understood by 
those at the lower posts. 

Ten miles below the Indian encampment we eame to what may be 
considered the head of the delta of the Mackenzie. The Cretaceous 
shales and sandstones have disappeared, and the banks, now composed 
of alluvial sands and clays, have decreased in height to fifteen or 
twenty feet, while the river, which at once opens out to more than 
ten times its former width, completes its journey to the sea through 
a network of interlacing channels. 

From the head of the enlaegement we took the left hand channel 
and followed it for ten or twelve miles to t~e mouth of Peel River. 
The coast here is low and sandy, and is exposed to the full rigour of 
the arctic storms, and the general vegetation of the bordering plains 
is stunted and diminutive in appearance, but is relieved by the presence 
of a few large spruce trees, which look lik11 survivors from an ancient 
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and more luxuriant forest. Some of these trees have a girth of over 
six feet, and are tall and well ;;haped, while the average spruce in this 
latitude does not exceed six or seven inches in diameter. 

Before reaching Peel River we fell in with a small band of Eskimo Fall in with 
Eskimo. 

who were on their way to Fort Macphei·son to make their spring kade. 
We had been warned that they would probably prove troublesome if 
we met them returning from the fort, and were, therefore, somewhat 
relieved to find that the backwardness of the spring had prevented 
them from ascending the Mackenzie as soon as usual, and that they had 
not visited the fort yet, and were consequently still on their good be
havioul'. As soon as we came abreast ot the encampment a small fleet 
of kyaks we!'e launched and we wern soon surrounded by all the males 
of the pai·ty, but beyoud a general demand for tobacco they did not 
offer to molest us in any way. 

The Mackenzie River Eskimos, or a part of them at least, spend a few Notes on the 

days every spring trading at Fort Macpherson, but with this ~xception, Eskimo. 

and the chance meeting with a few travellers, have had little inter-
course with wh ite men, and have not been affected by them to any 
noticeable extent. The forbidding and inhospitable character of the 
country they inhabit, has not prevented missionaries from endeavour-
ing on one or two occasions to establish themselves among them, but 
the efforts of these have, up to the present, met with little success. 
The Mackenzie River Eskimos, unlike their Indian neighbours, do not 
buy clothing from the traders, and still dress in sealskins, trimmed when 
possible with the fur of the carcajou, in the manner described by the 
early travellers. Labrets are still worn in the cheeks, and long, broad 
bladed knives of their own manufacture carried on all occasions naked 
in the hands. Bows and arrows are still their principal weapons, but 
are gradually being replaced by rifles and revolvers obtained in trade 
to the west, from whalers. 

PEEL RIVER. 

We entered Peel River shortly after noon on the 23rd of June, and Enter Peel 

ascended it the same day for eight oi· ten miles. Towards evening, River. 

when preparing to camp, we were somewhat sul'prised to see a Peter-
borough canoe shoot around a bend in the stream ahead and rapidly 
approach us . A moment afterwards we were hailed by a member of 
Mr. Ogi lvie's party, and had the pleasure oflearning that that explorer 
was jui::it behind. He appeared in a second canoe in a few minutes, and 
the next day being Sunday we decided to allow ourselves a holiday 
to spend it together. Ogilvie was jubilant at the successful com-
pletion of his arduous journey across the mountains, and was congratu-

. 8 
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lating himself that the hardest part of his journey was over, but bis 
description of the rapid current of the Yukon, and the difficulties attend
ing its ascent did not se1·ve to raise my spirits. 

We separated on the 25th, and I continued on up the Peel, and ar 
rived at Fort Macpherson the same afternoon. 

Peel River splits up before joining the Mackenzie, and enters the lat
ter through several channels. Ten miles above its mouth the various 
streams unite, and from this 011, as far as the fot·t., it preserves r.n 

C1,1rrent of Peel average width of fou1· or five hundred yards. The current at the time 
River. of my visit ran at the rate of four miles an hour. The banks and bor

dering plains are low, and are formed of alluvial sands and clays. No 
Rocks on P eet older rocks were seen until the bluff on which the fort is built was 
River. , 

reached. Here shales are exposed which are evidently of Cretaceous 
age, although no fossil s were found. These shales are da1·k in colom, 
rather soft, and crumble away under the influence of the weather 
into a steep talus of small glistening flakes. Scattered through them 
are numerous small pebble-like concretions of ironstone. The shales are 
surrounded on all sides by alluvial deposits, and must have formed 
an island in the sheet of water in which the latter was laid down. 

~r 
Exploration 0~ Peel River, above Fort Macpherson, was explored in 18:-rn by l\'fr. 
Peel Rivor. Bell, clerk in the employ of the Hudson's Bay Company, and a descrip

tion of his trip is given in the proceedings of the Royal Geographical 
Society,* by Mi-. Isbister. According to this account the river winds 
along the base of the mountain through a low alluvial country for 
thirty miles above the fort. A rapid was t hen encountered, caused 
"by a contraction of the banks of the river which here begins to :flow 
over a hard pebbly bottom." Above the rapid the curt'ent becomes 
much swifter, and the river seems gradually to approach the mountains 
and soon afterwardfl to enter them. "rrl16 banks of the river had now 
entirely changed thei1· aspect, and instead of through the low, unvarying 
mud cliffs, with the sombre and cheerless appearance which the recent 
deposit of alluvium had imparted to them, the water course was not b.n
frequently through bold romantic defiles, so steep and lofty as often to 
hide the mid-day sun from view." Mr. Bell ascended the river with 
boat and canoe ati far as it could be navigated, and then continued on 
up it on foot, until it bad dwindled down to an insignificant stream, 
fifteen or twenty yards in width. Tbe two main feeders he named the 
Simpson a11d Macpherson rivers; Peel River has a length of about 
three hundred miles, and its course is almost parallel to that of the 
Mackenzie. It is the largest river which empties into the Mackenzie 
north of the Liard. 

;; Journal of the Royal Georgaphical Society, Vol. XV., 1845, p. 332. 
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An interesting result of the explorations of Mr. Bell, is the pi·oof it continuity of 

affords of the continuity of the Rocky Mountains northwards. This ll~~kltains. 
range is lost sight of in descending the Mackenzie near the Sans Sault 
.Rapic.l, and is not seen again unril the traveller emerges from the 
Lower Ramparts, a distance of over three hundred miles, and it has 
been stated by some geographers that it bonds to the west and follows 
an easterly course thl'ough the centre of Alaska. There is little doubt, 
however, that with the exception of the gap thl'ough which the Liard 
flows this range is continuous from the International Boundary to the 
.shores of the A1·ctic ocean. 

RAT RIVER. 

Fort Macpherson was reached on the 25th of J'une, and as the Mac-Reach Fort 
. f h' l I t d t bt . l' Macpherson. kenz1e steamer rom w tc i expec e o o am supp ies was not ex-

pected down until the 10th of J' uly, a short trip was made U}l Rat River 
while awaiting its arrival. At the fort I was informed that neither boats 
nor canoes could be obtained west of the mountains, but that the boat 
I had used on the Mackenzie might be portaged across by taking it up I( 
Rat River and Hien through the MacDougal pass to Bell River on the 
other side. This plan was adopted,. and five Indians were sent to try 
to take it across. They made the portage in seven days. 

Rat River is represented in Isbister's map of Peel River, publishedR ttRiver. 
in 1845, in the joumal of the Royal Geograpical Society, as rising on 
the western side of the Rocky Mountains and flowing directly across 
them. 'l'his error was probably cau::;ed by the same name being used 
by the Indians to designate the two streams flowing east and west from 
the summit of the range. Rat River (east) discharges its wators by 
two mouths. The north branch empties into one of the delta streams 
of the Mackenzie, and has not yet been explored, while the south branch 
joins Peel River about nine miles below Fort Macpherson. When Peel 
River is in flood the current in the south bl'anch is reversed. 

Rat River for some miles above its mouth, winds through a flat 
alluvial plain, forming part of the Peel-Mackenzie delta. Its width is 
about fifty yards, and the current is uniform and easy. Above this 
reach it enters a lake region, and for several miles connects by short 
channels a number of small irregular-shaped willow-fringed lakes lying 
in shallow depressions in the delta. West of 'the lake region the de
clivity of the stream rapidly increases, and a few hours hard paddling 
brought us to the foot of a series of strong rapids which mark the be-
ginning of the ascent towards the mountains. Leaving our canoe here Leave canoe. 
we tramped eight miles across a marshy plain to the foot of the first 
range, our objective point. For part of the way we travelled along 
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the top .of a low narrow ridge, which is probably of morainic or1gm, 
and is compo~ed, so far as I could learn from the surface, of quartzite 
pebbles and boulders carried eastwards from the mountains. 

The eastern range of the Rockies where broken through by Rat 
River, has a nearly north and south trend, and rises to an elevation of 
about 2,800 feet. It is built throughout of evenly bedded hard sandstones 
and quartzites, dipping to the east at an angle of about 30°. No fossils 
were found in rocks in situ, but in the wash of Long-stick Creek, a. 
tributary of Rat River, which descends from the same range and was 
crossed on the way, Ammonites and otbet· fossils of Cretaceous age 
were found. These occu~· in angular sandstone blocks, evidently de
rived from the neighbouring mountains, and I have little doubt charac
terize the formation of which the latter are composed. No limestnnes, 
gneisses or granites, were observed. 

A sub-angular gneissic boulder, representing the eastern drift., was 
found on the e::istern slope of the mountains at a height of 1,50() 
feet. 

PEEL RIVER PORTAGE. 

On July lOth I decided not to waste any more time waiting for the 
steamer, as it was impossible to tell how long it might be delayed, and 
to trust to the chance of finding supplies at Rampart House. I 
had sent part of my outfit across by some Indians who were returning 

Indianpackers. to Lapierre House, and Mr. Hodgson, after some tl'Ouble, succeeded in 
engaging :five others to accompany me and to carry the remainder. The 
ordinary load for an Indian on this portage is forty pounds, exclusive 
of blanket and supplies for the trip, and the tariff for this load is 
fifteen skins, or seven dollars and a-half, paid in goods. The portage is 
about sixty miles long, and from four to five days are occupied in the 
trip. 

Leave Fort We left the fort late in the afternoon, and asce1iding the river for a 
Macpherson. 

Terraces at 
base of 
mountains. 

mile and a-half, landed on the opposite side and strapped on our packs, 
while some clogs owned by the Indians were loaded so heavily that they 
were unable to climb the bank of the river and had to be assisted up. 
After leaving the river we marched for three miles through a thick 
spruce forest, and then reached the steep edge of a terrace about one 
hundred and fifty feet high, up which we climbed. From the top of the 
terrace, a swampy plain d-estitute of trees, but covered with willows 
chiefly of the species Salix arctica and S. glauca, stretches west for 
nearly four miles, and then a second slope, longer and higher than the 
fiI'.st, has to be ascended, at the summit of which the barometer register
ed a height of twelve hundred feet above the river at the fort. At this 
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~levation the forest has ceased, and the shrubs which occur so abun
dantly on the first terrace have almost disappeared, and are only re
presented by an occasional stunted specimen of the arctic willow 
(S. arctica). A small larch (Larix Americana) still survives, but barely 
attains a height of six or eight feet and a diameter of one to two 
inches. 

From the second slope a wide plain reaches westwards to the moun-
tains. The walking here is exceedingly difficult, as the surface is Diflilk~ult 

w~t ing. 
<iovered with the rounded gl'assy sods which go in the country by the 
name of Tetes des femmes. These pl'oject a foot or more above the 
<ilayey soil, and are the cause of constant stumbling which becomes 
somewhat exasperating when one is weighted down with a pack. An 
.attempt to walk on the top of the mounds soon becomes excessively 
fatiguing on account of the irregular length of the strides, and a slight 
miscalculation as to distance precipitates the unlucky traveller down. 
foto the muddy depths between. When down, the resolve is usually 
made, and adhered to for awhile, to keep to the lower levels, but the 
~ffort required to step over the intervening hillocks presents obvious 
disadvantages of a different kind. 

A walk of five houl'S, at the rate of about a mile and a-half an hour, Mountain 

brought us to a deep valley occupied by a swift mountain stream, which stream. 

we forded, and then camped on the opposite bank. This stream, half 
a mile below camp, joins a small river which falls into Peel Riverthree 
or foul' miles above the fort. Its channel .is filled with sandstone, and 
quartzite slabs derived from its banks and from the neighboring 
mountains. 

On the 1 lth we climbed out of the valley, and following up the 
m11in stream, soon reached the "Gap" from which it emerges from the 
mountains. A halt of a couple of hours was called here for the pur- Mountain 

pose of allowing the Indians to add to their store of provisions by sheep hunt. 

killing a mountain sheep which one of them observed on a ledge 
above. The hunt was successful, and the victim proved to be the in
teresting Ovis Montani, var. Dalli. This animal resembles the bighorn 
of the Rocky Mountains to the south in form, but is much smaller, 
weighing scarcely a hundred pounds, and its hair, instead of being 
tawny, is almost a pure white. The change in color and size towards 
the north is evidently a gradual one, as the saddle-backed sheep of the 
upper Yukon presents characters intermediate between the two 
~xtreme varieties. 

At the "Gap" the pass through the mountains is eight to ten miles in 
width, but gradually contracts as we advance, and at our second camp, 
six miles from the mouth, was reduced to about two miles. The en-
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closing mountains are regular in outline and somewhat tame in ap
pearance, and rise to elevations above the valley from one thousand 
to two thousand five hundred feet. The bottom of the valley and the 
lower slopes of the mountains are clothed with coarse gras es and 
mosses, above which project na~ed and often precipitous quartzite 
cliffs. The stream which occupies the valley at the present time is 
insignificant in size, and is doing little or no erosive work, m1d 

this great cleft through the hard quartzite strata is evidently the 
product of an earlier age, marked.by a much greater precipitation than 
the present one. 

From our second camp a walk of two miles brought us through the 
first range and out on a wide longitudinal valley which traverses the 
mountains in a neal'ly north and south direction. The stream we had 
been following up divides here into two branches, and the principal one, 
reduced now to a large sized brook, bends away to the south. After 
leaving it the trail leads up a long slope covered with Tetes des femmes, 
and then directly across the valley to an opening in the range ahead. 
On the farther side of the valley we reached and followed up for a couple 
of miles a small stream which runs north to Rat River, and directly 
afterwards crossed the watershed between the Mackenzie and the Yukon 
and commenced our descent to the latter. The watershed has an 
elevation measured by the barometer of 2,600 feet above the starting 
point on Peel River, or about 2,650 above the sea, while the neighbor
ing mountains rise about a thousand feet higher. 

Two miles west of the watershed the mountains turn suddenly to 
the north, and the westward-flowing stream which we were follow
ing, plunges down a steep decline of fully 1,200 feet. A.t the base of 
this declivity it is joined by a large tributary from the south, wh"i.ch 
swells it to a small river. At the confluence of the two streams is 
a large flat covered with small groves of the white spruce (Picea Alba.) 
The elevation here is over a thousand feet higher than the point at 
which this tree disappeared on the eastern side of the range. 

From the foot of the mountains a high tableland, swelling occasion
ally into considerable eminences, stretches to the westward. Through 
this plateau the branch of Bell River, down which the trail leads, 
has cut a wild and gloomy chasm fully a thousan<l feet deep., The 
walls of the canon are formed of flat-lying sandstones and hard quartzites, 
and are naked and precipitous above, buL fall away in easier slopes be
low. The bottom of the valley is generally soft and marshy, but hard 
gravelly terracef', affording good walking, are occasionally crossed. 
Seven miles from the head of the canon a large 5tream comes in from 
the right, and two miles and a half farther on, a second and more im-
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petuous one pours into the main stream from the same direction. After 
crossing the latter we camped on some firm ground on the farther 
side. 

On the 13th we continued our way down the canon. Three miles 
from camp the river washes up against the walls on the right hand 
side, and the trail, which has hitherto followed the rightbank, crosses 
over to the left. The ford is a difficult one, as the <itream is hel'e deep 
and rapid, and its channel is paved with treacherous quartzite boulders. 
The greatest caution is necessary in crossing, as a stumble or false step Mod~ of 

. crossmg 
would almost certamly be fat::tl to one encumbered with a heavy pack. streams. 

In fording these swift mountain torrents, it is customary to adopt a 
communistic plan. The party line up behind a long pole, and keeping 
a firm hold of it advance into the stream abreast. In this case the 
person above sustains the full bl'Unt of the current, but is held up by 
those below, and a stumbler receives the support of those who have 
kepi thefr footing. 

Two miles and a half below the ford the flanking plateau drops sud
denly several hundred feet in elevation, and the canon disappears. A 
second crossing is necessary here, as the river after escaping from the 
confining walls of the canon bends away to the south. At this point 
the river is wide and shallow, and the crossing was made without diffi
culty. The stony banks were gay with the yellow flowers of Senecio 
lugens. Four miles farther on the river is again encountered return
ing from its southern bend, nnd is crossed for the last time. The river 
is bordered here by a marshy flat, about two miles in width, through 
which we waded. Beyond the marsh the trail winds up the steep edge 
of a high terrace, and then a fom· mile tramp acl'Oss a succession of 
muskegs, brought us to the end of this stage of our journey, and we 
thankfully th1·ew down our packs on the banks of Bell River. 

The Rocky Mountains, along the Peel River portage, present features Charact.er of 

which differ greatly from those which characterize them farther to the mountarns. 

south. They consist here essentially of two ranges, separated by a 
wide longitudinal valley, and flanked on either side by high platPaus. 
The eastern range has a width of seven miles, and its higher peaks 
were estimated to reach an altitude of 2,500 feet above the level of the 
pass, or about 4,000 feet above the sea. 'J:he western range is mnch 
narrower, and north of the pass does not exceed four miles in width, 
but spreads out somewhat more towards the south. The valley of Peel 
River, which skirts the eastern base of the range is fully 1,200 feet 
lower than the valley of Rat River on the western side, and the drain-
age of the mountains is mostly towards the former . 

The geological section obtained is somewhat imperfect, as our t;Canty 
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supplies allowed of no delay, but sufficient was learnt to show that 
the rauge has on the whole an anticlinal structure, although the gene
ral anticline is obscured in places by subordinate folds, and is pl'obably 
broken by faults. In the eastern plateau the beds are nearly horizon
tal, but approaching the mountains they incline greatly to the east
wards, and in the centre of the eastern range have dips of from 30° to 
70° in the same direction. In the western range the same dip prevails, 
but the inclination is much less, and the beds flatten out when the 
mountains are replaced by the elevated western plateau. The horizon
tal attitude is maintained for some miles, but before reaching the west
ern edge of the plateau the beds bend down and dip gently to the 
west. 

No limestones were obRerved along this section, and the rocks con
sist of sandstones, quartzites and shales, all of which are probably re
ferrable to the Cretaceous. At the starting point on Peel River the 
banks are formed ofshales, interbeddcd with some hard sandstones hold
ing carbonized fragments of wood and leaves. In the first fourteen 
miles the beds are concealed, but shales and sandstones are again ex
posed on the banks of the valley in which we made our first camp. 
Some fossils were collected here, among which is a Discina, like D. 
pileolus, Whiteaves, a Mactra and a YfJldia, both of which are pro
bably new, but the specimens are too imperfectly preserved to admit 
of specific determination. Six miles farther west, at the entrance to 
the "Gap," the trail passes over beds of a bluish, rather compact 
calcareous sandstone. The beds are coated in places with calc-spar, are 
highly ferruginous, and -weather to a rusty yellow. A Cardium and 
some other poorly preserved fossils were obtained here. In the valley 
of the river the sandstones are underlain by dark shales. After enter
ing the mountains, only alternating sandstones and quartzites were 
seen. The beds of this series are greyish in colour, are evenly strati
fied and are very uniform iri appearance all across the range. They 
have an estimated minimum thickness of 5,000 feet, and may possibly 
greatly exceed this. The western plateau is built of compact greyish 
sandstones, pasi:sing in places into quartzites, similar to those found in 
the mountains and evidently belonging to the same formation. 

Both Isbister and Petitotmention limestone, schists, and granites, as 
being found in this section of the mountains, but these rocks were not 
seen in tl1e section examined by me, nor were pebbles derived · from 
them found in the wa.sh of uny of the streams which we crossed. In 
the vulley of the Ma('kenzie, however, the Devonian limestones imme
diately underlie the sandstones and shales of the Cretaceous, and it is 
highly probable that in parts of the range the disturbance has been suffi
cient to bring these to the surface. 
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On arriving at Bell River we crossed over to Lapierre House, which Lapierre 

is situated on a flat on the western side, but found the post deserted by ~ouse. 
all but Indians, the officer in charge having left some time before for 
Fort Macpherson. Lapierre House is simply an outpost of Fort Mac
pherson, and is kept up principally to facilitate the transit of goods 
and furs across the mountains, although some trading iti also done both 
with the Loucheux and ihe Eskimo. It has been in existence about 
thirty-five years. No farming of any kind is attempted either here or 
at Fort Macpherson. 

The boat which I had sent across the mountains by the McDougalPass, Prepare for 

I 1 d :fi d h d 1 d . d . . . i d d descent of the was g a to n a reac rn its estrnation rn goor or er, an no Porcupine. 

time was lost in preparing for the descent of Bell RiYei· and the Por-
cupine. My crew down these rivers consisted, besides myself, of one 
man, an Orkneyman and ex-employe of the Hudson's Bay Company 
named Skee, whom I met at Fort :Macpherson on his way out of the 
country, and was fortunately able to induce to come with me and go 
out by way of the Yukon. 

The upper part of Bell River has not been explored. At the fort it Character of 
. 11 1 . h t f .l' :fif d . 'd h d Bell River. 1s a sma s ugg1s s ream o 1orty to ty yiu· s rn w1 t , an a cur-
rent of less than two miles an hour. The banks are low and alluvial, 
and the bordering region is covered with willows, birch, aspen and 
spruce belonging to the same species as those noticed east of the moun
tains. Below Lapierre House Bell RiYer runs a few degrees east of 
south for seven or eight miles, and then bending to the south-west 
:flows by Sinclair's Rock with a somewhat accelerated current, and con
tinues on in the same direction to Stony River, a stream nearly equal 
in size to itself. From Stony River its course is north-west or nearly 
opposite to its direction in the first reach, for seven or eight miles, and 
then it bends gradually around to the south-west, and keeps this course 
until it empties into the Porcupine. Its length from Lapierre House 
to its mouth is about thirty miles. Besides Stony RiYer, whic:h comes 
in from the left, it receives a short distance farther down, from the 
same side, the waters of Eagle River, a stream of about a hundred feet 
in width. Below its junction with these two streams Bell River be
comes considerably enlarged, and in its lower part expands to about a 
hundred yards in width. No rapids were met with below Lapierre 
House, and the current seldom exceeds three miles an hour, and is 
usually much slower. 

The valley of Bell River is shallow, and no rock sections occur in Geology of 

the banks below Lapierre House until the cliff at Sinclair's Rock is Bell River. 

reached. At this point the river cuts through a range of hills, and 
coarse arenaceous shales are uncovered, whieh probably r epresent an 
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extension of the same beds that in the mountains are hardened into 
· quartzites. The shales are unevenly bedded, and under the influence 

of the weather crumble into a talus of sharp, angular fragments. 
For some miles below Sinclair's Rock the banks arn formed of alluvial 
clays and sands, but shales are again exposed about half a mile below 
Eagle River. The beds here a 1·d softer and darker in colour than those 
found in Sinclair's Rock, and are better stratified and separate into 
thinner lamime. They alternate with some beds of sandstone and 
ironstone. The dip is S. 65° W. <· 20°. Beds of a similar character 
are exposed again four miles farther down. Here they are horizontal 
when first seen, but in a short distance bend down and assume a vertical 
attitude. Below this point dark :fissile shales, alternating occasionally 
with beds of sandstone and ironstone, undulate at all angles in the 
bank of t he river, and a re almost continuously exposed until within a 
few miles of the mouth of the river, when they are overlain and con
cealed by recent clays and sands. 

The rocks exposed along Bell Rive1· are unfossiliferous, but are 
closely related lithologically to the Cretaceous shales and sandstones of 
the lower Mackenzie and the mountains, and I have little hesitation 
in referring them to the same ho1·izon. 

PORCUPINE RIVER. 

BELL RIVER TO DRIFTWOOD RIVER. 

Very little information was available in regard to the Porcupine 
before the present exploration was undertaken. Short accounts de
rived from hearsay evirlence, are g iven by Richardson and others, but 
it was not personally visited by any of the numerous travellers who 
have written of the Mackenzie and the Y nkon, although it has been 
used by the Hudeon's Bay Company as a trade route since 1847, and 
its navigation presents no special difficulty. 

The Porcupine heads within thirty mileR of the Pelly-Yukon, approxi-
mately in latitude 65°.30' N., and after describing a great semi
circula1· curve to the northeast, falls into the same river a hundred 
and :fifty miles farther clown. At its most easterly point it approaches 
within eighty miles of the Mackenzie, but is separated from it by the 
main range of the Rocky Mountains. Its total length approximates 
to :five hundred miles. 

Exploratioi:i of The upper part of the Porcupine was explored by Mr. Ogilvie in the 
the Porcupme. · · cl h l f h early part of the present summer. Ogilvie reache the eac o t e 

river by a winter traverse from the Pelly-Yukon, and descended it as 
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far as the mouth of Bell River. 
will be found in his report. 
part below Bell River. 

An account of this part of the river 
The present description treats of the 

From Bell River to Driftwood River, a distance of about thirty miles Character:of 
· · h l' b fi b h f h . h p the Porcupine. m a stra1g t me, ut over orty y t e course o t e nver, t e orcu-
pine has a general north-westerly trend, but makes a couple of minor 
bends to the north-east. Its width varies from one hundred and fifty to 
two hundred yards, and its current barely averages two miles iu1 

hour. The valley is generally rather wide and shallow, but at one 
point about ten miles below Bell River, becomes somewhat contracted, 
and for some miles has the appearance of a wide canon. The banks 
here are high and steep, and are formed of broken fragments of hard 
quartzite . Below the contraction it resumes its usual characte1·. The 
bordering country is very uneven and swells in places into hills and 
r idges, most of which appear to have a northerly trend. None of these 
elevations attain any considerable altitude, and like the lowlands they 
are clothed with the same monotonous forest of spruce and aspen 
which has been so often described. 

In this reach the river cuts through a very jnteresting series of Ore- Cret_aceous 

b d b h h . h h' h II' seotion. taceous e s, ut t e aste wit w 1c we were trave mg prevented 
me from examining these in as satisfactory a manner as might be de
sired. In the first ten miles below the mouth of Bell Biver, alluvial 
sands and clays form 1he banks of the valley, and then hard sandstones Sandstone and 

d · d t' ] d fi h h quartzite an quartz1tes appear, an are con 111uous y expose or t e next t ree series. 

miles The sandtitone,; are greyish in colour, very hard, and pass 
gradually into a compact quartzite. In weathering they break 
into sharp angular fragments, and the lower slopes of the banks are 
covered with a steep talus of this material. The dip here is nearly 
east, and the rocks expo$ed have a thickness of between three and 
four thousand feet. 

The sandstone series is succeeded and underlain by dark shales- in- Shakseries. 

terbedded with ironstone. The shales have a light easterly dip, and an 
approximate thickness of !light hundred feet. They yielded some fos-
sils, among which is a very large belemnite, a finely ribbed ventricose 
scaphi te, which has some resemblance to Scaphites ventricosus, and a 
peculiar ammonitoid shell, which shows a ribbed central portion, while 
t he outer whorl is quite smooth. Mr. Whiteaves s tates that the fos-
sils are probably B .. nton, but the specimens are too imperfect to make 
the correlation certain. 

'The Rh:iles are exposed fot· about a mile, and are then replaced by 
shales, ha1 d shaly sandstones a.nd quartzites, interstratified with occa
siona.l conglomeritic beds. The sandstones are often somewhat green-
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ish on a fresh fracture, but weathei· to a yellowish or rusty colour. 
These beds are brought up by a light easterly dip from beneath the 
shales, and occur in frequent exposureR for a d istance of two miles. 
They have a minimu.m thickness of two thousand feet. Some of the 
shaly sandstones oft his se ries arn fossiliferous . affording numerous speci
mens of an Ostrea, along with a Pecten, a Rhynchonella and an ap
pai·ently undesc ri bed species of Pteria. These fossib do not afford 

\ 
any definite proof in regard to the age of the formation, but are not at 
variance with its 1·eference to the Dakota, to which the stratigraphical 
evidence would assign it. 

Continuing down the river, an interval of about a mile occurs in 
which the beds arc concealed, and then sandst.ones are again exposed, 
forming the floor of a wide shelving beach on the right hand side of 
the river. The dip is still easterly, and the descending section has evi
dently been continuous. The sandstone here is a hard greyish variety, 
and in its compact texture it approaches a quartzite. It is fossiliferous, 
and some of the beds are covered with casts of Aucella mosquensis var. 
c.oncentrica, the characteristic fossil of the Queen Charlotte Islands for
mation. Thi s formation occurs in British Columbia, at the base of 
the Cretaceous, and has been referred by Mr. Whiteaves, on fossil 
evidence, to a position immediately below the Dakota, a reference 
which is apparently justified by the facts detailed in the section just 
described. 

Below the point on the river at which the Aucella beds are exposed, 
the section becomes so confused and is interrupted by so many con
cealed intervals, that it was found impossible to follow closely the 
sequence of the terranet:. 

A mile and a half below the Aucella beds, yellowish-weathering 
shales an<l s:rndstones are exposed, which probahly belong to the same 
series. The easterly dip, which has been maintained for so long, 
changes here, and the inclination of the beds becomes more variable, 
and is not infrequently to the west. The sandstones are followed after 
an interval of three miles by bla,ck bituminous looking shales, the re
lations of which are somewhat obscure, and these by a hard conglom
erate, the dip of which is to the south. Five miles farther down 
ferruginons rusty-weathering shales, striking nearly east and west, and 
dipping up stream, are again exposed. The beds first seen are very 
fissile, and are lighkr coloured than ii! nsually the case, but are under
lain by a black carbonaceous variety resembling the Devonian shales 
seen along the Grand View on the Mackenzie. Fragments of a 
brachiopod shell were collected here, but the specimens are too inde
finite for determination. 
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The shale;; are underlain by a great thickness of yellowish-coloured Coarse 
coarse-texl ured conglomerate, occurring in massive beds and lying in conglomerate. 
an almost horizontal position. The pebble,; of this conglomerate, be-
sides the usual quartzose and slate varieties, include boulders of lime-
stone often exceeding a foot in diameter. A high range of hills, which 
follows the left bank of the valley for some miles, ifl evidently built of 
thitl rock. • 

The conglomerate is succeeded by soft bluish-looking shales, but the Bluish shales. 
junction of the two formations was not observed. The shales after a 
short interval, are concealed, but reappear four miles farther down, 
and are replaced shortly afterwards by the conglomerates with which 
they are associated. The latter evidently constitute the local base of 
the Cretaceous, as they are underlaid by hard bluish unfossiliforous 
dolomites dipping at high angles, which have a decided Palrnozoic ap-Dolomites. 
pearance. 

Below the dolomites the section is again interrupted for a short dis
tance, and the next exposures show son, bluish, lightly undulating 
shales, similar to those seen fat-ther up. The shales are interstratified 
with some harder calcareous strata, the surfaces of which are occasion
ally blackened with carbonized fragments of leaves. The shal es form 
the banks as far as Driftwood River and beyond. 

The section obtained in the reach of the Porcupine between the Summary of 
mouth of the Bell River and the Driftwood may be summarized as con- section. 
sisting in descending order of three or four thousand feet of barren 
quartzites and sandstone, a band of dark shales, probably of Benton age, 
and a great series of sandstone shales and conglomei·ates, characterized 
by holding Aucella mosquensis var. concentrica, the base of which was 
not determined. The conglomerates and shales which alternate with 
one another in the lower part of the reach, may possibly represent in a 
somewhat modified condition, the two lower divisions just enumerated, 
but their relations were not definitely ascertained. They form the base 
of the Cretaceous, as Palrnozoic limestone rises from beneath them in 
the higher undulations. 

DRIFTWOOD RIVER TO THE HEAD OF THE RAMPARTS. 

Below Driftwood River the Porcupine makes a sudden bend of seve- Character of the Porcupine 
ral miles to the north, and then turning to the west it follows a gene- below Driftwood 
ral bearing of about 15° south of west to the head of the Ramparts. River. 
The distance between these two points, measured in a straight line, is 
about fifty miles, but measured along the tortuous course of t~e river, 
exceeds seventy-five miles. The river in this reach has a width of 
from two to three hundred yards. No rapids were met with, and the 
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current does not average ovtir two miles an houl'. Alluvial islands 
occur at long intervals, and sand and gravel bars are more numerous 
than in the upper part. The valley varies from one to two hundred 
feet in depth, and occasionally expands to ovei· three miles in width, 
and in such cases encloses la rge wooded flats. The volume of the Pol'
cupine is swelled in this reach by two considerable tributaries, be
sides a number of smaller streams. Old' Crow River enters it from 
the north about half way down, and Blue-fish River from the south a 
few miles above the head of the Rumpaets. The boedering regil)Il is 
undulating and wooded, and is broken below the Old Crow Rivet· by a 
short range culminating in high bare peaks, the summits of o.vhich 
attain elevations of over two thou"aud feet above the river. This 
range bas been called the Oli.1 Crow mountains, aftee a Loucheux chief 
of that name, in whose hunting grounds they are. The outlines of a 
number of similar ranges, all apparently independent of one another, 
were observed cutting the horizon at various points. 

The geological sec tion becomes much simplei· below Driftwood 
River. Soft bluish shales, with occasional harder calcareous layers, 
are exposed at the mouth of the river, and again three miles lower 
down. They are nearly horizontal, but can be seen to undulate slightly 
in the banks. They are succeeded and underlaid by a band of bard 
sandstones and quartzites, which are white on a fresh fracture, but 
weather to a bright conspicuous yellow. A mile farther do1'\"n the 
quartzite band folds over a sudden anticlinal, the central part of which 
consists cif a hard, compact bluish limestone, alternating with a more 
shaly variety of the same rock. The harder limestone beds have a ' 
cracked appearance, and are covered with a network of reticulating 
calcite veins. They are filled in places with broken criuoicl stems and 
other fossils, and are undoubtedly Palreozoic. The contact between the 
limestones and the overlying Cretaceous rocks has the appearance 
from the river of being slightly discordant. 

The anticlinal swell just referred to, projects above the surface a;, a 
hill, and affords evidence in itself of the comparatively recent age of 
the disturbance which produced it, if denudation be accepted as a 
measure of time. The curve of the strata is still unbroken by denu
dation, although the fractured condition of the beds shows that they 
were bent near the surface and not under any great pressure. 

Three miles below the anticlinal the same bluish shales which are 
exposed above it commence again, and are shown in all the scarped 
banks until within a short distance of Fishing River. They are hori
zontal, or are subject to almost inappreciable dips. As we descend the 
river they become much softer and lose the fissile shaly cleavage 
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which characterized them where first seen. Interstratified with the 
shales are occasional harder beds of dark sandstones, which pass in 
some instances into a conglomeritic condition. The sandstones often 
show well marked slickensided surfaces, a feature somewhat unusual in Slickensided 

f. l d' t b d t t d th . . t l surfaces in so t, apparent y uu is ur e s ra a, an e JOlD age panes are occa- horizontal 
sionally lined with a thin fi lm of a pinkish mineral, the identity ofstrata. 
which ha not been made out. Broken coaly particles form a consti · 
tuent of the sbales in some places, but no lignite beds were seen. 
Limestone concretions, ranging in size up to six feet in diameter, and 
either arranged in lines or scattered inegularly through the shales, are 
abundant in some of the sections, and hold fragments of bones and pieces 
of the test and occasionally entire specimens of a large Inoceramus. 

The recent deposits overlying tfie shales consist of alluvial silts, Rece'!t 
deposits. 

sands, clays and gravels, and no boulder-clays or other beds referable 
to the glacial period are seen after leaving the Mackenzie. 

Half a mile abo'e Fishing River, th e dark Cretaceous shale;; are 
overlain uncomformably by soft, scarcely stratified, whitish and yel
lowish clays and sands. No fossils were found in these beds, but they 
evidently represent some horizon in the Tertiary, and their Rtratigra- Tertiary beds. 
phical relations would correlate them with the Bear RiYer Tertiary beds 
of the Mackcnzie,which have been referred by Sir William Dawson, 
on the evidence of their flora, to the Laramie. Two miles b.:llow 
the first exposure, Tertiary bed::; are again shown in a scarped bank on 
the left-hand side of the river. They consist here of yellowish and 
whitish sands and sandstones, interbedded with a greyish, rather hard 
conglomerate, made up of quartzite pebble;;, fragments of shale, and 
scales of a silvery micaceous schist, unlike any rocks which I have seen 
in the country. In the next few miles the coloured Tertiary rocks are 
exposed at all the bends of the river. Eight miles above the mouth of 
Old Crow River they are raised up by an anticlinal, and the bluish shales 
and sandstones of the Cretaceous appoor unconformably beneath them. 
The Cretacedus beds are marked here with numerous impressions of a 
lllrge Inoceramus, some of which exceed three feet in length, but the 
crumbling character of the rock prevented me from obtaining speci-
mens. 

The Cretaceous shales have a very limited exposure here, and are 
again replaced in the course of a few hundred yards by the Tertiary. 
Two miles below the Cretaceous outcrop, a small bed of shaly lignite 
was observed among the Tertiary beds exposed on the banks. Re-appearance 

At the mouth of Old Crow River, the dark shales of the Cretaceous of Cretaceous. 
again rise to the surface and outcrop along the right bank for a short dis-
tance. They are brought up here by the same disturbance to which the 
Old Crow Mountains, which are directly opposite, owe their existence. 
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Old Crow The Old Crow Mountains were not examined closely, but they ap-
Mountains. pear to belong to the same system of anticlinal uplifts, examples of 

which ar e met with so frequently in the valleys of both the Porcu
pine and the Mackenzie. The lower slopes of the range show dark 
shales of Ct'etaceous age, while the higher peaks, judging by the wash 
in the stre~ms which descend from them, are built principally of hnrd 
quartzites similar to those which characterize the CL'etaceous farther 
up the river. 

Re-enter ~l'wo miles below the mouth of Old Crow River, the Porcupine bends 
Tertiarybasin. to the left and enters the Tel't.iary basin again. At the extremity of 

the bend the Tertiary beds are well exposed, and consist of whit ish 
and light yellowish sands, clays and gravels . The beds have little 
coherency, and can be crushed between the fingers. Small nodules and 
beds of ironstone are developed in some places, but none of these 
proved 1o be fosfl iliferons. In the next twenty miles, or as far as the 
head of the Ramparts, the sands, clays and gravels of the Tertiary ap
pear with little variety in the scarped banks washed out by the river 
at the elbows of the val'ious bends. The sections have a general 
whitish appearance when viewed from a distance, but a closer inspec
tion r eveals an alternation of whitish, light yellowish and reddish 
t ints. The rocks of this terrane show little induration, but have suffi
cient coherency when fresh ly uncovered to enable them to stand in 
almost vertical cliffs of from one hundred to two hundred feet in 
height; but under a long exposur e the face of an escarpment crumbles 
down into a gentle slope, from which the bat'der beds occasionally 
project. The following section wai:; measured a short distance above 
the head of the Ramparts :-

Feet. 
Light coloured, sliii:htly indurated sands ......••.... , •• , . . . . . . 10 
Greyish sandy ·clays. . . . . . . . . . . . . • • . . . . . . . . . . . . . . . . • . . . . . . • . . 20 
Friable pebble conglomerate ...... . . .. . .. .. .. .. . .. .. . . .. . . . . . 8 
Reddish clays. ... . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . • • . • . • . . . . . . . 1 
Cream coloured clays.... .... .. . . .. .. . . .. . .. . .• .. . . . . . .. . . . .. 5 
Light yellowish soft sandy beds .............................. 15 

59 

'rhe rocks change rapidly in composition when traced along the 
strike, and beds of sand arc replaced by clays or conglomerates in 
the course of a few hundred feet. 

At the bead of the Ramparts the Tertiary rocks overlap the Creta
ceous and rest directly on hard limestones and quartzites which are 
probably Palreozoic. 
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Before entering the Ramparts the Porcupine makes a sudden bend 
to the south. Tts course is then comparatively straight along a bearing 
of S. 60° W. for a distance of thirty miles. Beyond this it bends more .Direction of 

to the south, and its direction as far as Rampart House, a further dis- river. 

tance of twelve miles, is S. 22° W. Before reaching Rampart House 
both valley and river run in an easterly direction for about a mile, 
and then turning again to the south west the valley becomes somewhat 
enlarged, and a small fiat is interposed between its northern bank and 
the river, on which the fort is situated. 

The Porcupine while passing through the R!tmparts contracts con
siderably, and in places does not exceed seventy-five yards in 
width. Its curreut is more rapid than in the upper part, and was Character of 

estimated to run at the rate of about three or four miles and a half an river. 

hour. Short riftles, with a much greater velocity than this occur 
occasionally, but no rapids or other obstructions were met with, which 
would prevent the navigation of the stream by small steamers. 

The Ramparts is a local name employed by the traders to designate 
a contracted walled valley or canon. The portion of the valley of the 
Porcupine which passes under this name is exceedingly picturesque. p · t 

10 uresque 
In the upper part the banks rise steeply from the water's edge on valley. 

both sides to heights of from thrne to five hundred feet, and their 
green slopes are everywhere broken by shattered pinnacles and bold 
crags and cliffs of brilliantly tinted dolomites and quartzites standing 
almost on edge. As we descend the enclosing walls become higher 
and steeper, and the lighter shades ai:e replaced by more sombre 
colours. Some miles above Rapid River a band of basalt edged with 
vertical cliffs, appears above, and gradually descends in the banks of 
the canon until it reaches the bottom, and from this on the gorge is Band of basalt. 

bounded by even, precipitous walls carved out of this rock. The uni-
formity of this part of the valley is interrupted at intervals by deep 
gashes cut by tributary streams through the basaltic covering. Of 
these the principal one is Rapid River, which enters the Porcupine 
about seven miles above the post. A mile below Rapid River is the 
half-way pillar, a projecting column of rock, which was supposed by 
the traders to be equidistant from Lapierre House and Fort Yukon. 

The geology of the Ramparts proved to be too complicated to be un
ravelled in the few hours which I was able to devote to it, and can only 
be indicated in a general way. 

At the head of the Ramparts the soft unconsolidated Tertiary strata 
are underlain, as above t:itated, by a different and much older series. The 
beds first seen consi8t of greyish granular dolomites, interstratified with 
a close textured, very compact variety of the same rock, striking nearly 

9 
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north and south, and dipping to the west at an angle of 35°. Farther 
down the dolomites are associated with limestones, quartzites and a 
band of dark calcareous shales. The rocks have all been subjected 
to con~iderable crushing, due to volcanic action, and in some instances 
have been so shattered that they crumble ,completely under the influ
ence of the weather or when struck with the hammer. 

The most important rock in the first twenty miles is a peculiar fresh
looking dolomite, the texture of which is so hard and compact that it 
might readily be mistaken in some cases for a quartzite. It contains, 
however, very little siliceous matter, and disRolves almost completely 
in hydrochloric acid. A remarkable feature of this rock is the varied 
and changing colouration which it exhibits along the valley. The 
colours range from pure white through light and dark yellow to a 

Varied bright red, and appear in some places to have an irregular distribu-
colouration. 

tion, as if due to subsequent infiltration. The beds are usuall v tilted 
at high angles, and the harder strata project above the surface in a 
more or less ruinous condition, and when brightly coloured, stand out 
in strong relief against the back ground of dark green. 

A band of dark calcareous shales, several hundred feet in thickness, 
is r epeated at several points, and was ca1·efully searched for fossils, but 

Band of sha!e8, without success. The shales are interstratified at some points with 
bedded traps, and a number of irregular intrusions of the same rock 
were also noticed cutting the bedding. They pass occasionally into 
light coloured schists, and often show slaty cleavage. 

Whitish and coloured quart~ites, often holding black plumbaginous 
looking scales, form an important constituent of the section, and granu-

Quartzites. lar dolomites and lead-coloured limestones are also well developed, and 
occasionally form high cliffs. 

A noticeable feature of the section is the peculiar alternation of strata 
softened and decayed for many feet below the surface, with unweather-

Decayed rocks . . ed varieties of apparently the same, or only slightly different rocks. I 
was at first inclined to believe that some of the soft Tertiary beds 
which ovet'lie the dolomites and associated rocks at the head of the 
Ramparts bad been folded up with the latter, but was led on farther 
examination to abandon this view. 

The succession of the different terranes was not ascertained, as the 
section is very much confused, and is broken through repeatedly by 
trap dykes, and would require considerable time for its elucidation. 

Ten miles above Rapid River the Porcupine has cut through a thick 
sheet of basalt. The basalt is tirst seen crowning in long cliffs 
the banks of the valley, but is brought down by a light westerly incli
nation to the surface of the water, in a distance of six miles. Beyond 
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this it undulates at low angles alo~1g t e valley, and occasionally rises 
sufficiently to expose the underlyi shales, quartzites, dolomites and 
limestones. 

The basalt shows no evident columnar structure. A well marked Character of 

h . l d ' . . 1 l t d ,. d' d basalt. or1zonta rv1s10na pane was race 1or some tstance, an may pos-
s ibly indicate the junction of two flows, as slight differences in colora-
tion were noted above and below it. In t exture the basalt ranges from fine 
grnined to a moderately granular condition, but also becomes vesicular 
in places, and passes into an amygdaloid. It is composed principally 
-0f augite and olivine, with some magnetite and titaniferous iron, and 
is almost destitute, at least in the hand specimens collected, of plagio
clase. 

At Rapid River, and for some distance above and below, the basalt Rocks 

sheet rises in the banks, and the underlying rocks, consisting here ofJ:~:aii~ying 
<lark shales, old looking cleaYed slates, quartzites and dolomites, all 
<lipping at considerable angles, are bl'Ought into view. Two miles be-
low Rapid River the basalt dips below the surface, and the older rocks 
.are not. seen until near Rampart House. 

RAMPART HousE TO THE MOUTH OF THE PORCUPINE. 

We reached Rampart House on the 20th July, the descent of the ~:~:art 
river from Lapierre House having occupied four days. We travelled House. 

mostly at night, in order to :i.void a strong head wind which blew up T!ahvel by 
mg t. 

the river every day. It is customary, however, in these latitudes to 
work in the night rather than in the day, during the period of six 
weeks or so in which the Run remains above the horizon. The light 
is sufficient, while the temperature is somewhat lower, and the mos
quitoes are less troublesome. 

Rampart House is the most distant of the Hudson Bay Company's R
11

amp rt 
ouse. 

posts, and was established to replace Fort Yukon, after the site of the 
latter had been determined to be in Alaskan territory. This post was 
originally situated twelve miles farther down the river, but the posi-
tion of the buildings in regard to the boundary being doubtful, these 
were burnt by the Hudson's Bay Company, and new buildings were 
erected on the prnsent site~ As a fur post it barely pays expenses, 
owing to the heavy cost incurred in the transportation of furs and 
goods, and is kept up mainly as a protection against the encroach-
ments of traders from the west. . 

The Indian hunters trading at Rampart House number about eighty. 
They belong to the Loucheux branch of the Tinneh family, but speak a 
slightly different dialect from that used by the Mackenzie ~iver Lou-
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cheux. They are Chl'istianized, and missionaries sent out by the 
Church Missionary Society have been working among them for some 
years. A small church has been built in the vicinity of the post. 

I remained a few hours at Rampart House for the purpose of taking 
an observation for latitude, and making arrangements for the trip to 
Fort Yukon. An Indian was engaged to accompany us, and I was fortu
nately able to obtain a supply of dried meat from Mr. Firth, the officer 
in charge of the post. A report had reached the fort that a steamer 
belonging to the Alal'!ka Fur Company would pass Fort Yukon on its 
way to Forty Mile Creek, in a few days, and I decided, as we would 
now traverse Alaskan Territory, and had no object for delay, to hurry 
down to the fo1·ks as fast as possible and endeavour to secure a pas. 
sage on the steamer up the Yukon as far as the Canadian boundary. 
We descended the river, battling against a strong head wind the whole 
way, in three days, but learned on our arrival, much to our dis
appointment, that the boat had already passed. 

The distance from Rampart House to the mouth of the Porcupine, 
measured in a straight line, is about one hundred miles, but is fully one 
hundred and fifty by the course of the river. The general direction is 
about S. 60° W. The current is uniform, with few riffies and no rapids, 
and has a_; average rate of about three miles an hour. 

The Ramparts continue for two miles below the fort, and present the 
same features which characterize them above. Opposite the fort, the 
basalt sheet rises again, and alternating bands of shales, slates, lime-· 
stones, dolomites and quartzites, with in one place a white cliff of 
coarsely crystalline calcspar, are seen beneath. Eight miles farther 
down, it sinks beneath the surface, and massive walls of basalt and 
amygdaloid then border the river as far as Howling-Dog-Rock, at the 
foot of the Ramparts. 

Below Howling-Dog-Rock, the river intersects for some miles a wide 
Wide gravel gravel flat, the former site of the fort, and then bends away to the 
fiat. north. An exposure here of clays, greyish and yellowish sands and 

soft pebbly conglomerate, · shows that the river has entered a second 
Tertiary basin. The rocks are all very soft, and are similar iu appear-

T t
. k ance to those occurring above the Ramparts. No fossils were obtained er 1ary roe ~. ¥ 

from them. Sections of unconsolidated Tertiary strata are exposed 
again at the extremity of the bend, and at several points in the next 
five miles, and are then replaced by shales and slates of an older 
series. They ~re overlain by recent silts, sands and gravels. 

±~~f~r~fbasin. The width of the Tertiary basin along the rivet· does noi exceed 
seven miles, but it is highly improbable that this represents its full 
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size, and the appearance of the flat country to the north would seem 
to show that it extends for a considerable distance iu that direc
tion. 

The shales and slates which succeed the Tertiary are overlain in the 
course of a mile by basalt. The basalt is exposed for a short distance Exposure of 
-On the left hand bank, and probably represents a projeciting spur from basalt. 
the main sheet. It was not seen again. Two miles below the basalt 
exposure the shales and slates are associated with rusty coloured lime-
stones, and at the mouth of Succor River, three miles farther down, 
the same rocks are again seen. In the next fifteen miles yellowish
weathei·ing limestones, rising occasionally into abrupt cliff:;;, are ex-
posed in a number of places. This part of the valley goes by the name 
of the Lowei· Ramparts, but the rocky walls are low and disconnected, Lower 
and are seldom developed on both sidef'I of the valley so as to form a Ramparts. 
canon. The limestones yielded Atrypa reticularis, together with some · 
fragmentti.ry specimens of corals, and are probably referable in pai·t 
at least to the Devonian. At the lower end of the Lower Ramparts, the A f 
limestones are interbedded with dark shales similar to those associated li~~~tones. 
with them above Succor River. The shales are unfossiliferous, but 
from their position are probably Cretaceous. They are exposed at in-
tervals for two miles, and are th '.:m overlain unconformably by the yel-
lowish and light reddish clays and sands of tbe Tertiary, and the lat-
ter in turn sinks in a short distance, beneath alluvial sands, clays and 
gravels. 

From this point on to the mouth of the river, a distance in a direct 
line of sixty miles, no further exposures of the older rocks are seen. 
The valley disappears, and the rivet· serpentines through a wide plain, Wide plain. 
elevated only a few feet ·above its surface. At the elbows of the nume-
rous bends the cut banks show small sections of clays an<l false-bedded 
sands and gravels, either alluvial or lacustt-al in their orl.gin. The 
bordering plains extend to the horizon on either side, unbroken by a 
single elevation, and their extent and uniformity taken in connection 
with the character of the beds seen along the valley afford strong 
grounds for the assumption that a lake basin or abnormal expansion of 
the river once existed here and has since been silted up. 

The principal streams which the Porcupine receives in this part ofTributn:ries of 
its course are the Salmon from the right, and Black River and Little Porcupme. 
Black River from the left. For some miles above its mouth it divides 
around numerous islands, and branching channels become so frequent 
that care bas to be exercised to select the right one. Before reaching 
the Yukon we left the main stream, and turning to the left entered a 
small channel which is reported to flow in opposite dii·ections, depend-
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ing on the relative heights of the water in the two rivers. Our hopes 
that the current would set in our favour were doomed to disappoint
ment, as we no sooner rounded t he bend than we passed from the 
brown water of the Porcupine into the milky flood of the Yukon, and 
found ourselves struggling against an impetuous current of five or six 
miles an hour. Fort Yukon is situated a mi le and a half above the con
fluence of the two streams, and it required nearly two hours of hard 
work to ascend that dis tance. 

OLD FORT YUKON TO FORTY MILE CREEK. 

At Fort Yukon I had the pleasure of meeting the Rev. Mr. Canahan, 
of the Church MiRsionary Society, who was on his way to Mekluka
hyet to take charge of a mission. Mr. Canahan's news was far from 
cheering, as he informed us that the steamer which we expected to meet 
had passed up the day before. 

Two courses were now open to us in order to reach the coast and 
outside communication; either to descend the river to St. Michaels and 
sail from that point to Victoria or San Francisco, or to face the nine 
hundred miles or so of rapid current and difficult navigation above, and 
ascend it to the head of the Lewes, and then crosA the Coast Range by 
the Chilkoot Pass. The former is by far the easier route, as the lower 
Yukon possesses a strong steady cunent, and is free from dangerous 
rapids, and the temptation to adopt it was almost irresistible, but as it 
lay altogether outside of Canadian territory I decided, if possible, to 
try and ascend the stream. To ~ this, however, promised to be a mat
ter of no ordinary difficulty. The short, square-sterned boat which I 
had hitherto used, was built to carry a load down stream and was 
altogether unsuitable to make an up-stream journey in, and an attempt 
to force itfor hundreds of miles against a five or six mile an hour cur
rent seemed well nigh hopeless, but no other was available. Our pro
visions were also running short, but Mr. Canahan kindly supplied our 
deficiencies in t his r espect to some extent, and we expected to be able 
to obtain fah from the Indians along the river. Tracler John, the Jn 
dian who piloted us down from Rampart House, and had proved him 
self a capable imd willing fellow, was induced, after some persuasion, 
to accompany us as- far as Forty Mile Creek, and on the 25th of July, 
after a delay of four days, we succeeded in making a start. 

A sketch of early exploration on the Yukon has been giv@ by Dr. 
G. M. Dawson, in Part B, Annual Report of the Geological Survey for 
1887-88, and , it will be unnecessary to repeat it here. Fort Ynkon, 
which was originally one of the best built forts in the north, is now a. 
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t hing of the past, and with the exception of one of the outbuildings, 
which has probably also disappeared by this time, has been torn down 
to supply wood for the steamers plying on the river. 

While in possession of the Hudson's Bay Company some gardening Gardening at . . 

d · h · · · f h .- · h d" b f: h . . Fort Yukon. 1 was one m t e vic1mty o t e iOrt, notw1t stan mg t e act t at it is 
situated almost on the Arctic circle. Potatoes and other vegetables 
were raised, and barley is reported to have ripened. On the Mac-
kenzie River, gardening ceases to the north at almost the same latitude. 

Above Fort Yukon the river cuts through the same low wooded plain 
which has been described as bordering the Porcupine above its mouth, 
and like the latter, only on a much greater scale, its waters flow by 
number less interbranching channels through a labyrinth of islands. 
I ts width in this reach is reported to range from three to ten miles or Numerous channels. 
more, but as we kept the left bank the whole way up, and the opposite 
shore was always concealed by islands, I was unable to verify this 
statement. The river however has here, practically, no confining val-
ley, and the soft sands and clays which underlie the adjoining plain 
offer little obstruction to an indefinite expansion. New channels are 
opened up with each succeeding flood, and older ones blocked by the 
deposition of sediment. Notwithstanding the great width, the veloc'ty 
of the current is undiminished, and the upstream navigation of this 
part, especially in high water, is attended with greater difficulty than 
any other portion of the river. Beaches are seldom present, and Difljcul~ 

k . · · 'bl .- t "fl' ]' l . l nav1gat1on. , trac mg is imposs1 e except iOr 1·1 mg c istances at ong mterva s. 
The water along the cut banks is too deep a few feet from the shore 
for poling, and to advance we were obliged to combine the use of an 
oar on the outside, a pole on the inside, while I steered and paddled 
behind. Even this complicated method of prormlsion often became 
impracticable, and progression in some places was only attainable by 
cl inging to the overhanging branches and pnlling ourselves up foot 
by foot. For long reaches the banks are undermined by the wash of 
the stream, and as the boat creeps along beneath the overhanging wall 
from which mat1ses of sand and other material are momentarily falling, 
it is constantly threatened with destruction. Vexatious delays are also 
caused by the numerous trees which have been undermined and have 
fallen forwards into the stream, but still cling to the bank by their 
roots. Above these, driftwood accumulates unt.il it forms a projecting 
point around which the current swirls with redoubled velocity; and 
to pass them is often the work of hours. The width of the river is so 
great that difficult spots cannot be avoided as in other streams by cross
ing to the opposite bank, and the ascent mutlt be made entirely on . one 
side. The eat1tern side is usually preferred. 
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The length of this expanded island-filled stretch above the mouth 
of the Porcupine was estimated at seventy miles, although a miner, 
the only one ·so far as I could hear, who had ascended it, assured me 
that it could not be less than three hundred and fifty miles. His esti
mate must, however, be taken rather as a measure of the difficulties he 
encountered than of the true length. We made the ascent in five days, 
but to do this were obliged to work at our full capacity 1or fourteen 
or fifteen hours a day. With a proper boat much better time could 
have been made. 

The older rocks along this stretch are deeply buried beneath a thick 
accumulation of recent sands, clays and g1·avels, and no exposures 
were anywhere seen. 

• Chief Sena.tee. Before reaching the head oftbe islands we crossed to the right bank, 
and on our sixth day passed the camp of Senatee, the head of the Fort 
Yukon Indians, and the most powerful chief in the whole Yukon coun
try. Many stories are told of cruel murders and rapes committed by 
Senatee in days gone by, but time has now tamed his ferocious dispo
sition, and changing circumstances have shorn him of much of his 
once ab;!Olute authority. He received us hospitably, and after an ex
chapge of fish for tobacco bad been made, commenced a long oration, 
descriptive of his enduring love for the English (Hudson's Bay Com
pany) and his regret that they had left the country, and his general 
dislike of the Yankees (Alaska Fur Company), but as time was pre
cious the harangue was cut short by the present of a couple of handfulls 
of tea, the probable object for which it was made, and we proceeded 
on our journey. 

River 
contracts. 

Increased 
elevation of 
bordering 
region. 

Above the Indian camp the river commences to contract. It bends 
more to the east, and is border1~d by narrow beaches, a welcome change, 
which enabled us, much to our relief, to substitute the tracking line 
for the poles and oars, and to make better progress with less exer
tion. The shore here is strewn with blocks of dark carbonaceous look
ing cleavable shales, and on the eastern side of the river bedded rocks, 
probably of the same description, could be seen in situ, but were not 
examined, as a crossing meant the loss of several miles wearisomely 
won, and was only made when rendered necessary by the exigencies 
of the navigation. 

The elevation of the country bordering the river is here higher, 
and a considerable valley is developed. Fifteen miles above the 
Indian camp the river is reduced to about half a mile in width, and 
assumes an easterly direction. A crossing to the eastern side was 
effected here, and a line of cliffs which made their appearance seven 
miles below, was found to consist of massive eruptive rocks, which 
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are descr ibed in my notes as basalts and fine and coarse grained dolo- Occurrence of 

mites, but unfortunately the speeimens have mis-carried. The volcanic bn;ia,lts. 

r0cks here are, as a rule, coarser textured and older looking than those . 
seen at the Ramparts on the Porcupine, and no amygdaloids or vesi~ 
cular varieties such as occur there were noticed. It is uncertain 
whether they form parts of t he same flow or not, although the relative 
position of the two areas and the northerly trend of the elevated coun-
try leads to the supposition that they do, and in this case the westerly 
edge of the flow would correspond in a general manner with the east-
ern boundary of the great plain which extends up the Pelly-Yukon 
and Porcupine from their confluence. 

The basalt and associated igneous rocks encloRe numerous detached Cbonta,ct of 
a,sa,lt sheet 

masses of shales derived from the underlying terranes, and dark shales with . 

d l . 1 d h' h 1 · . h . underlymg an 1mestones ti te at ig ang es project up mto t em rn many rocks. 

;places in a similar manner to that noticed on the Porcupine. They 
were traced along the river for fifteen or twenty miles, and are then 
replaced by a confused succession of sbales and limestones, probably 
referable to a large extent to the Carboniferous, alternating with the 
dark shales, sandstones and quartzites of the Cretaceous. The whole 
series is greatly disturbed, and folded closely together, and the beds 
often show vertical dips. The general strike is S.S. E. The shales 
and associated limestones and sandstones are exposed in continuous 
sections for seven or eight miles, and are then again almost buried be-
neath a second basaltic occurrence and only the higher points of Second hn;ia!tie 

' occurrence. 
the old rugose surface ri se into view above the bottom of the val-
ley. 

The line of contact of the Tertiary basaltR with the underlying se
dimentaries in this region, both on the Yukon and the Porcupine is, 
speaking generally, nearly coincident with the present level of the 
rivers. 

The second basaltic a rea where cut by the river has a width of ten yVidth of 

or twelve miles. Above it the rocks are concealed on the eastern side igneous area. 

for some distance, and then the shales and sandstones of the Crntaceous 
outcrop on the banks, and are present all the way to the Tatonduc, a 
distance of about thirty-five miles. The beds are sometimes horizon-
tal, but usually undulate at varying angles, but seldom to such an ex-
tent as to expose the underlying Paheozoic limestones. Conglomerates Conglomerates. 

consisting largely of small pebbles of schist, quartzite and slate, im-
bedded in a hard sandstone matrix, are occasionally associated with 
the shales and sandstones, and in one place about eight miles above 
Charlie's village, attain a great development. They overlie the shales 
at th is point. Some miles below the mouth of the Tatonduc speci-



Depth of 
valley. 

Foldings. 

138 D GEOLOGICAL AND NATURAL HISTORY SURVEY OF CANADA. 

mens of the characteristic Queen Charlotte Islands' formation fossil 
.Aucella Mosquensis var. concentrica, were collected from the beds below 
the conglomerates. 

The valley of the Pelly-Yukon becomes gradually deeper as we 
ascend, and above Charlie's village the bunks were estimated to have an 
elevation in places of from eight hundred to a thousand feet. 

Ahove the mouth of the Tatonduc the foldings increase in severity, 
and the Palreozoic limestones and shales are brought up and alternate 
in broad bandti with the shales, sandstones and conglomerates of the 
Cretaceous. A black carbonaceous variety of shale is repeated at a 
numbel' of points, and often shows polished slickensided surfaces, due 
to the crushing to which it has been subjected, which simulate very 
closely the appearance of anthracite. The alternation of the Crntaceous 
beds with the older limestones and shales continues until near the 
.boundary, a distance measured along the river of about forty miles. No 
fossils were found in this part of the rivet', but lack of time prevented 
a careful search for them.* 

Schistose rocks A short distance below the boundary the rocks referred to above are 
replace shales, · 
limestones, etc. replaced by a very different looking set, consisting mainly of altered 

volcanic rocks, and cha1·acterized by a general gL"eenish colour. Among 
them are important bands of serpentine, hard quartzose, sheared and 
altered greenish schists, softer greeniRh chloritic looking schists, 
silvery mica-schists, diabases, shales and slates. Picrolite was noticed 
in several places, and beds of chert are not uncommon. The schistose 
beds must underlie the lime:stone series, (Carboniferous?) although the 
dip would place them above, as the lattet· is overlain directly in many 

*Mr. Ogilvie has furnished me with the following geological notes obtained on his traverse 
from the mouth of the Tatonduc across to the head water of the Porcupine and down the latter 
stream to its confluence with Bell River :-Dark shales overlain by fine grained conglomerates 
which are doubtless the equivalents of the Cretaceous beds observed on the Pelly-Yukon, occur 
a long the Tatondnc for twenty-seven miles from its mouth. At two points in this distance lime
stones rise to the surface from beneath the shales and by thou superior hardness contra.et the 
valley into short canons. The conglomerates are described by Ogilvie as weathering in some of the 
ridges and mountains into picturesque cn,stellated cliffs. In the upper part of the valley of the 
Tatonduc the Cretaceous shales and conglomerates are r eplaced by greyish Palreozoic lime
stones. Similar limestones were also met with a ll across the watershed separating the Tatonduc 
from the Porcupine where they form a range of high mountains and down the latter stream as 
far as t he Cathedral Rocks. At two points on the Porcupine, viz. : two miles and ten miles re
spectively below the forks, t he limestones are underlain by reddish mottled sandstones similar 
in appearance to those occurring at Sault Ste. Marie. Below the Cathedral Rocks dark shales 
of Cretaceous age appear again, and were the on ly rocks observed all the way to the mouth 
of Bell River, where connection was made with my traverse down the Porcupine. 

An interesting fact noted by Ogilvie is the emission , near Sheep Mountains, of sulphuretted 
hydrogen gas in large quantities from the surface, and he states that he was informed by his 
guide that a small lake a short distance from the trail is kept constantly agitated by the escape 
of similar gas, and that the sulphureous fumes prove fatal to all animals which venture near. 
East of the Rocky Mountains sulphuretted hydro~en gas issues in numerous places from the 
petroliterous limestones of the Devonian, but it is possible that its presence here is due to 
volcanic action. 
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places farther down the river by the shales, sandstones and conglomer
ates of the Cretaceous. 

East of the river above the boundary, and running parallel with it Limestone 

for some distance, is a high naked range, built of limestones striking range. 

in a south-easterly direction and dipping at high angles towards 
the river. Resting on these, and apparently overlyi.ng them, are the 
rocks just described. 

The schistose beds alternate occasionally with limestone bands, 
altered in places into marble, and are traversed in all directions by 
quartz veins. They are exposed all the way to Forty Mile Creek and 
beyond. They are of the greatest economic importance, as they con- Economic 

stitute the gold bearing rocks of the district, and are on the strike of~~@~[~!l~~ of 

the same metalliferuus zone on which Cast;iar and the other principal 
mining camps to the south are situated, and which has now been 
traced northwards across Canadian territory from the 49th par-
allel to the eastern boundary of Alaska, a distance of fully twelve 
hundred miles. 

Four miles below the mouth of Forty Mile Creek, a small stream was 
passed coming in rrom the opposite side, on which a coal seam is Coal seam. 

reported to occur, but nothing definite was learned ubout it. 

FORTY MrLE CREEK. 

We arrived at Forty Mile Creek on the 9th August, fourteen days Arrive at Forty 

having been occupied on the journey up from Fort Yukon. This iti the Mile Creek. 

headquarters of the miners on the Yukon, and thirty or forty men 
were camped here waiting for reports from the various prospecting par-
ties which were exploring the surrounding country, and ready to start 
at a moment's notice. Tho present season proved very unfavourable Unfavourable 

for mining operations on account of the persistent high water, and season. 

with the exception of a short period early in the summer, very little work 
was done on Forty Mile Creek, and the amount of gold taken out was Yield of gold. 

estimated at scarcely $15,000. A few days before my arrival .a stam-
pede had been made for Beaver River, a northern tributary of the 
Yukon, which is stated to enter the latter about a hundred and twenty 
miles below the mouth of the Porcupine, b'!Pt with soµiew hat disastrous 
results. The amount of information required to stampede a mining St.ampede of 

miners. 
camp is very small, and in the present case was almost ridiculous. A 
report was brought up by the men on the steamer that a miner 
had boarded the boat at the mouth of Beaver River, and after t a lking 
in a hurried manner to the captain, had suddenly departed, and in 
his haste had left his purse behind him. The miners reasoned that 
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nothing but a rich find would cause such an excitement, and a hun
dred and fifty men immediately loaded their boats and started on a 
wild goose chase down the river, only to meet with disappointment at 
the end of thefr journey. A few r eceived a passage up again on the 
steamer, but the greater number drifted on down toward<> St. Michaels, 
and left the mining country altogether. 

Prospecting in the Yukon country is attended with peculiar disad
vantages, and requires men of more than oi·dinary persevernnce and 
endurance for its successful prosecution. The Yukon itself is very 
swift and difficult to navigate, but is easy as compared with many 
of the tributary streams which are simply a long succession of 
canons, whil'lpools and rapids, and skill and courage in a high degree, 
in addition to a golden bait, are necessary in order to brave the perils 
of their ascent. Provisions are high priced and scarce, and in the 
upper part of tho river cannot bo obtained at all, and supplies for the 
summer must be packed across the Coast Range in the early spring and 
sledded for two hundred miles down the river to the lower end ofLake 
Labarge before the break up of the ice, in order to be on hand when 
the season opens. Added to this is the shortness of the period avail
able for work, which under the mos,t favourable circumstances never 
exceeds three months, and in seasons of exceptional high water, such 
as the present, is very much less. In view of these drawbacks pros
pecting musi proceed slowly, and up to the present has been confined 
almost entirely to the larger and more accessible streams. 

The most important strike made so far has been on Forty Mile Creek, 
on which coarse gold was discovered in 1886. This discovery occasioned 
a rm~h towards the creek of nearly all the miners in the district. In 
1887 over 200 men wei·e actively and successfully employed along 
the numerous bars, and the total yield for the season was variously 
estimated from $65,000 up to $150,000. The present season has prov
ed much less remunerative, partly owing to the unfavourable state of 
the water and partly to the fact that the ri ch claims first discovered 
have been worked out, the auriferous gravels being of little depth and 
easily exhausted. The most pi·oductive part of this stl'eam is west of 
the Alaska boundary. It has a total length, according to the miners, 
of about 150 miles, of which only the lower twenty miles are in Cana
dian territory, and in this p:trt very little work is now being done. The 
average value oflabor is $10 a day, and bars which yield less than 
this are soon abandoned. 

No important strike was made anywhere in the district in 1888. 
A lode of argentiferous galena crosses Forty Mile Creek a short dis

tance above its mouth, and a specimen brought back by Mr. Ogilvie 
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was assayed in this office by Mr. Hoffmann, and found to contain 
38·-fo-40 oz. of sih-er to the ton. Tellurium is reported irom the bead 
of the stream, and seams of coarse serpentine asbestus occur near its 
mouth. 

Some days were spent at Forty Mile Creek in making preparations Prepare for 

for the long trip up the riYer and, in building a long, narrow, sharp- trip up river. 

ended boat, modelled after the pattern of those used by miners in 
ascending swift streams. Trader John, who had helped us gallantly 
in the ascent from Fort Y nkon, eturned home from here, and a miner 
named Buckley, was engaged for the remainder of the trip. 

FORTY MILE CREEK TO THE MOUTH OF THE STEWART. 

We left Forty Mile Creek shortly after noon on the l 4th August, and Leave Forty 
. Mile Creek. 

passed the mouth of the Stewart early on the mornmg of the 19th. 
The distance measured along the rivet· is about 120 miles. The 
direction as far as Fort Reliance is nearly east, but beyond that point 
the river bends slowly round and runs almost west for a few miles, 
after which it maintains a general southedy course to the mouth of character of 

the Stewart. The width of the rivet· in the lower portion seldom ex- river. 

ceeds half a mile, but above Fo1·t Reliance it gradually enlarges, and 
in the southerly reach occasionally exceeds a mile in width. In the 
expanded stretch, however, much of the surface is occupied by islands. 
The current is swift and uniform, and at a medium state of the water 
runs at the rate of five miles an hour. Beaches line the shore, 
and tracking, except at vet-y high water, is po~sible nearly the whole 
way. 

The valley of the Yukon between Forty Mile Creek and the Stewart, Character of 

and on to the mouth of the Pelly, is cut through an elevated undulat- valley. 

ing plateau, on which rest numerous low ranges of rounded and 
partially bare hills, but is not crossed by any well defined moun-
tain range. It is somewhat uniform in appearance, but affords 
many picturesque and even grand views. Bluffs of rock of a more ot· 
less precipitous nature, are of com;tant occurrence, and bold rampart-
like ranges of interrupted cliffs, separated and continued upwards by 
steep grassy or wooded slopes, characterize the banks for long reaches. 
The fiats are few and unimportant, and as a rule the river washes the 
base of the banks on both sides. The width of the valley varies from 
one to three miles, and its depth from five to llfteen hundred feet. Its 
grea..t size, taken in connection with the bard character of the crystal-
line rocks through which it has been excavated, afford evidence of Age:or valley. 

great age, and point to an origin long antecedent to the glacial period. 
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The same fact is also emphasized by the remarkably uniform grade 
which the river has worn across terranes. of heterogeneous hardness, 
ranging thi'ough the whole geological scale in its long course from 
Rink Rapid to the sea, a distance of nearly 1,700 miles. 

Rock sections are numerous along the valley, but the geology i::1 in
tricate and difficult, and somewhat confusing to a traveller passing 
huL"riedly through along one line. Above Forty Mile CL"eek the same 
series of micaceous and altet·ed gt·eenish sch ists and slates which obtain 
below are continued for six or eight miles, and are then replaced by 
greyish granite. The schists are traversed by both quartz and calcite 
veins, usually of small size. They dip at high angles, and have a general 
south-south-eastel'ly strike. The granite is a medium-grained, some
what altered variety, showing no distinct foliation. It is composed 
principally of quartz, plagioclase, Ol'thochise, muscovite, biotite and 
epidote. From the central grnnitic mass a set of dyke.:i radiate out 

· into the surrounding schists. The dykes often pass in between the 
beds, but were alt>o seen cutting acro.ss them. Above the granite boss 
the schistose series resumes again and continues as far as the bend above 
Fort Reliance. These rocks are broken up in several places by granite 
intrusions, and the granite appeared to be itself cut in one place by a 
darkel' and more basic igneout> rock of which I did not obtain speci
mens. A specimen of rather coal'se textUL"ed gL"anite, co llected above 
Fort Reliance> holds numet·ous geai ns of cop pet· pyritM, and may pos
sibly be aul'iferous, but has not been analyzed. The schists occasion
ally show copper stains running parallel with the foliation. 

Some miles above Fort Reliance a band of dark argillites, interbed
ded with limestones, crosses tbe river. Like the schists it is trnversed 
by numerous quartz veins. It is followed for several miles by schists 
of various kinds, but usually more ot· less micaceous, and occasionally 
passing into a well foliated rathel' fine g L"ained mica-gneiss. The lat
ter increases in relative proportion, and as:mme.s a coa1·ser texture as 
we ascend the river. Igneous grnnitic intrusions occur every few 
miles. 

Fifteen miles below Sixty Mile Creek, a peculiar looking soft green
ish rock consisting of glossy talc, and green serpentine was found at 
several horizons interbedded with the schists. The squ::tre columnar 
crystals from which the serpentine has been derived still preserve their 
original form, and penet!·ate in all directions the lighter coloured tal
cose matrix. They show under the microscope tt·aces of the quadran
gular cleavage of augite, but are .otherwise completely altered. 

Opposite Sixty Mile Ct·eek the exposures show lustrous muscovite
mica-schists, da1·k biotite-mica.schists grading into mica-gneisses, 

• 
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hornblende gneissic schists and compact felsitic rocks indistinctly 
foliated. With these are associated gl'eyhih biotite granites, and a 
~oloured granitoid or syenitic rock, consisting oforthoclase, plagioclase 
quartz, clorite and epidote. 'rhe propo1·tion of quartz in this rock ii! 
small and the crystals are greatly crushed and broken. A second 
variety of this rock shows large, coloured crystals of felspar, porphy
ritically dist1·ibuted through a fine-g1·ained micro-crystalline base. 

From the vicinity of Sixty Mile Creek to the mouth of the Stewart, Rocks between 

the rocks al'e older looking and more distinctly gneissic than those ob- ~~!~ ~~~ethe 
served farther down the rivet'. The most abundant variety is a light Stewart. 

reddish-coloured, medium-grained, well foliated mica-gneiss, composed 
of quartz, orthoclase, plagioclase, biotite and muscovite. Epidote, 
clorite, calcite and ilmenite al'e also nearly always present. In some 
cases the micas arc replaced altogether by chlorite. With the gneisses 
are associated several varieties of mica-i;chists, and occasionally some 
bornblendic schists. Numerous veins of coarse pegmatite, quartz, and 
less frequently calcite, cut the beds in all directions, and a re present in 
nearly eve1·y section. 

STEWART RIVER TO THE PELLY. 

The Stewart Rivel' has not been explored. At the mouth it is two The Stewart 

hundred yards wide, but the current is not rapid, aud it apparently River. 

carries less water than either the Pelly or the Porcupine. It is re-
ported to be navigable for two hundred miles above its mouth. Gold 
wal:l discovered on it in 1885, and in that and the following year, gold 
to the value of $100,000 was obtained from.it, according to an estimate Yield of gold. 

made by Dr. Dawson on infol'mation from mincl's. The principal bars 
were, however, exhausted in the::ie two years, and in 1887 the y ield 
diminished to about $5,000, but this was pa1·tly due to the withdrawal 
of most of the miners to Forty Mile Creek. In the present year an 
attempt was made by two prospectors to trace the gold to its sou1·ce 
but without success. "Colours" wer·· present as far as they ascended, 
but not in paying quantities, and no tributaries were found down which 
the gold in the lower part of the river might have descended. They 
report that the river grows in its upper part by the reception of num-
erous small streams hearling in swamps, none of which are gold~ 

bearing. An in,portant feature of the river i,; the constant recurrence 
along it of high gravel terraces, most of which are more or less auri- High gravel 

f d . II . Id h' h d ld terraJes. erous, an occas10na y yie as ig as a cent a pan, an cou pro-
bably be worked profitably on a large scale. It is possible that the 
gold found on the bars in the river is concentrated from these. 

From the mouth of the Stewart the Pelly-Yukon trends in a south-
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westerly direction for t en miles to its junction with White River. In 
this reach it averages a mile in width , and is filled with islands. The 
banks of the valley are steep and rocky, and were estimated at from 
800 to 1000 feet in heigth. Garnetiferous ml.ea-schist was noticed a 
short distan ce above the Stewart, and dark hard mica-schists and light 
reddish well foliated gneisses are exposed all along. An extensive 
system of quartz veins iti developed along here, and gold-bearing quartz 
is reported to have been found. 

White River. White River, like the Stewart, has not been explored, and has only 
been ascended by miners for a distance of sixty miles from its mouth. 
A view up it from the opposite bank of the Pelly-Yukon showed a wide 
valley filled with countless bars and islands between which the divided 
stream threaded its tortuous course. Its current is swift, and it preci
pitates itself into the Yukon with a force sufficient to drive its muddy 
water half way across, but scarcely to force it up on the opposite bank 
in the manner described by Schwatk::i, and the two streams flow side 
by side for several miles before their waters become completely fused. 
The turbid character of the White River is famous, and sufficient 
sediment is brought down to change the colour of the whole Pelly
Yukon flood from a pale green to a milky white. White Rive1: is re
ported to head in glaciers descending from high mountains, but nothing 
very definite is known concerning it. "Colours" of gold have been 
obtained from it, but no paying bars have so fa1· been discovered. 

White River to From White River to the Pelly the distance is ninety miles. The 
the Pelly. direction is at first south-westerly, but the river soon bends round to 

the east and follows an E. S: E. beal'ing the greater part of the way. The 
width of the river is somewhat redu~ed, and varies from a quarter to 
half a mile, while the current averages about five miles an hour. 
Islands occm· at intervals, but are less numerous than in the reaches 
below. The valley preserves its usual depth of from 800 to 1,000 feet, 
but for some distance above White River the banks are more wooded 
and show rocky bluffs above supported on steep slopes below. Farther 
up it is again bordered by steep gneissic and basaltic cliffs. Gravel 
terraces occur occasionally and appeared to increase in height as we 
ascended. 

Character of The prevalent rock for many miles above White River is a hard, 
rooks. . granular and often moderately coarse-grained, Archrnan looking 

mica-gneiss of somewhat varied mineralogical composition. This 
occasionally passes into mica-, chlorite- and hornblende-schists. 
The minerals most commonly present are qua1 tz, plagioclase, orthoclase, 
biotite, muscovite, chlorite, hornblende, epidote, calcite, magnetite and 
ilmenite. In some cases the rock is greatly crushed and a-ltered, and 

I 
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the micas and hornblendes are replaced almost entirely by chlorite. 
Plagioclase is always present and often in greater abundance than 
orthoclase. Quartz veins occur less frequently as we ascend, and are 
replaced by veins of coarse pegmatite. Igneous rocks are almost 
absent in the lower part of this reach, but coarse granites and 
diorites were met with about twenty-five miles below the mouth of 
the Pelly. Three miles above this point the older rocks are covered Tertiary lavas. 

with vesicular lavas of Tertiary age. The lavas are exposed for a 
short distance and then recede from the river at a bend which the lat-
ter makes around a high terrace built of coarse gravels. Resting on 
this terrace is a small bed of white volcanic ash, frequent occurences 
of which were noticed on the Pelly by Dr. Dawson, and are described 
in Part B., Annual Report, 188'7-88. Above the gravel terrace the lavas 
resume, and are present all the way to the Pelly. They are underlain 
by gneisses similar to those described before, and by granites and 
diorites. A specimen of diabase-porphyry composed of crystals of 
augite and plagioclase porphritically distributed through a micro
crystalline chloritic base, was obtained from the cliffs west of the flat on 
which Fort Selkirk was situated. 

After reaching the site of Old Fort Selkirk, at the confluence o1 the 
Pelly and Lewes rivers, my journey was continued up the last-named 
stream and over the Chilkoot Pass to the sea, which was reached on 
the 15th September, 1888. This part of my route, therefore, coincides 
with that followed and examined in 188'7 by Dr. Dawson, and is 
described by him in Part B., Annual Report of the Geological Survey, 
188'7-88. 

10 
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