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PREFACE
rntil rccent year,; little information ha,; been lwailal)lc on the plly,;iogrnphie

['eatures of the Canadian Cordillcran region north of the fifty-fifth parallel.
Farther :;outh, in the morc ~ettlcd ann do~c1y mapped parts of Briti,;h Columbia,
particularly in thc vjeinity of the lnternatio.nal Boundal'y, physiograpbic sub
divisions arc well recognized, and their relation~ to geological formations ancl
to dominant structural trcnds have rcccincl much ,;pceific ao'; \\'Cll a" incidental
attcntion in numcrous publil'·hcd report::, and maps. Elsewherc in tbc prO\'jnce,
however, and in the adjoining Yukon, information ha::, her-n confined mainly to
local and rclatively aeecssihk area", particularly about mining centre:; of some
consequcnee. and to widcly scparated route:" covered by cxploratory surveys.
Thc onset uf the reccnt. war and conscqucnt imlwrati\'c attcntion to the various
strategie fador" il1\'oh'jng thi::; Cordilleran clwin led to \\'idcspread trilllctl'Ogon
hir photography in the northcl'll part of thc region by the l"nited States Army
Ail' Forcc and the Royal Cana.dian ,\ir Forec, \\'Ilieh ha,; made possible phvsio
graphie intcrpolations over ,'ast nrea,; hitherto lInmapped,

The present reJlort i::; bnscd in part on the author's acquaintancc \\'ith many
parts of the Canadian Cordillcra and. in grcatl'l' part, on earcful study of many
thousands of ail' photograrhs. Its thief purposes arc to bring general ord('l'
and eontinuity to the physiography of thc rntire Corclilkran rcgiun in Canada;
to establish a broad terminolugy throughout on which sub:-equcnt more detailed
studies lIlay be based; and to acquaint the interested public with the ehara<'lrr
istic tUI)ugraphie fcatlll'es of this g:rcat mountainous regiun. The rcpurt itself
cal'J'ie:- Illany photographs of the morc isolated parts, \\'hieh ,,,ill ser"c to
supplemcnt the \\Titten aeeount, and the aceompanying map will, it is hoped,
be a useful sUlll'ce of ref.crcnec to the main physiograpllic :3ubdi\'isions and their
numenclature, The Gcographic Board of ('anad'a and its British Columbia
representati\'e ha\'c afforded \'alllable eo-uperation ill the selection of t·he
geographic names adopted.

GFOUCE H.'L'\::;O~.

Chief Urologist. (:p.ological .",lIrvcy

0'1"]',\\\';\, .Tullc 30. 1947



Physiography of the Canadian Cordillera, With Special
Reference to the Area North of the Fifty-Fifth

Parallel

INTRODUCTION

This report names, outlines, and describrs the larger physiographic unit"
of the Canadian Cordillera north of the fifty-fifth parallel. South of this parallel
the main featurrs are comparatively well known and delineated, and their names
han becomp generally established. They are described here only so far as is
necessary to indicate their relationships and continuity with those to thr north,
which have as yet received comparatively little aHcntion. Except for an area
north of the sixty-fourth parallel and south\\'est of a line from Bonnet Plume
Lake to where Old Crow River cros.~es the 141st Meridian, western Canada
north of the fifty-fifth parallel \vas covered from 1941 to 1944 by flights of
trimetrogon ail' photographs, first by the Pnited States Army Air Force and
later by the Royal Canadian Ail' Force. These photograph::: embrace many
large areas of which no map had formerly been made, and no account written.
At inten'als during.the past 3 years an attempt has been made by the writer
to use these photographs, readily available in the National Air Photograph
Library of the Bureau of Geology and Topography, to study the main physio
graphic features of the Cordilleran region north of the fifty-fifth parallel and
to drlineate their boundaries. Though in thE' timp available it has been possible
to examine only about one-quarter of the 100,000 air photographs available
for study, all parts of the region cO\'ered by these photographs have been viewed
from one direction or another.

ThE' nrw information gathered has shown that the general physiographic
outlines indicated by earlier explorations are broadly correct, but has made
subdivision and delineation possible to a much greater degree than formerly.
It has been found that the earlier systems of nomenclature require revision, and
that many new namrs arc necessary for features hitherto little known or seldom
mentioned. In some instances the boundarirs of areas covered by established
names are vaguely defined, or different names may apply to the same areas on
different maps. The whereabouts and limits of features known by such widely
accepted names a::i Stikine, Omineca, Mackenzie, and Ogilvie Mountains are,
for example, only vaguely and conftirtingly shown. For thesr reasons it was
apparrnt, at an early stagE' in this work, that it was impossible tD dri'cribe
even the main features without constructing a more complete scheme of
nomenclature than had heretofore been employed.

The scheme and nomenclature adopted here retain the names and limits
of relief features shmvn on existing maps so far as they apply or can be applied
to the existing facts. Final conclusions on many point" \-vere reached through
the kind co-operation of the Geographic Board of Canada, for 'whose assistance,
and in particular that of the chairman, rdr. F. H. Peters, and the British
Columbia representative, Mr. ,V. G. H. Firth, the writer wishes to express his
grateful appreciation.
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For a study of this kind, photographs alone are insufficient; maps and
written accounts are very necessar:y. 1'nfortunatcly, as much of the area dealt
with i:; relatively unexplored, few maps, on any scale, except within certain
specific areas, ha\'e been publishec!. For the present report, a base map on a
scale of 1 inch to 8 miles \\'as compiled frol11 available information by the
Hydrographic and Engineering Surveys Branch of the Department of Mines
and Resources, but in many parts main features of relief and drainage had to
be revised or plotted by thc writer for the first timc from the air photographs
before the physiographic features could be properly delineated. :Much of the
region had ncver been mapped, nor referred to in any reports, and the geology
could bE' only surmised from a fe\\' "'idely spaced explorations.

The parts of this report dealing with areas north of 55 degrees ha\'e been
compilecl mainly from the air photo!l:rarhs, publieations ha\'ing been used as
accessory information to cheek and amplify the data drawn from the pictures.
South of 55 degrees fewer air photograrhs have been studiecl, and publications,
including topographical maps of the Dominion and Provincial Governments,
han been the chief source of information. Throughout the report reference
has been gi\"en to all publieations made use of, cxeept mars,

Almost all the air [lhotographs "'cn' taken from an ele\'ation of about
20.000 feet above sca-levcl. Being trimetrogon rhotograph,>, they show a
complete traverse from the horizon on onc ~icle of the aeroplane to that on the
other side, by means of the overlapping of three pirtmcs taken ~im\lltaneously

in a line across the direction of flight. The central photograph is directly belm\
the neroplane, and, proyided the machine i,~ flying in a hori7.ontal plane, is e~scn

tially a "vertical" photograph, with thp [\\'0 sidp \-iews overbpping "Obliques"
that reach to the horizon on each side, ~uceessive exposures are u~ually

synchronized with the speed of the aeroplane to give aprroxirnately two-thirds
overlap, The scale in the centres of tl~e vertical pictures is approximat.ely
l!! inches to a mile. As much of the photography, particularly by the United
States Army Air Force, \"as carried on under pressure of time, light conditions
were poor on many flights, :;\lany of the pictures, too, in northern Yukon show
the ground covered with sno\\", making recognition of feature' difficult. A pair
of clear adjacent sidr pictures examined under a stereoscope gi\'e a splendid
broad view, but the detail sometimes dcsirable may not be obtainrd, due to
the small scale of the photographs, The prominence and clearnrss of the
features vary with the inten~it:y and direction of the light at thr time, as \vell
a;:; with the snow condition, A lake s('\"Cral miles long in flat country, con
spicuous in the far distance in one flight, may be almost invisible in the pictures
of a much closer flight taken in a different light. Some features of geological
structmes show up well in parts of the mountains and in areas of little o~'er
burden, but one flight may suggest a different. form of structure from another,
depending on light conditions and the angle of view, Recognition of key features
is, consequently, often difficult. The geology i;:; important in classifying many
physiographic forms, but for some vital areas it was found impos;:;ible to obtain
more than a hint of it from the air photographs, The ~ide pietmes give very
goocl impressions of the territory seen, but features of considerable relief clotie
to the linE" of flight may not appear impressive, whereas less significant ones
8 to 12 miles away stancl out "'ell,
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SYSTE?lI OF SuBDIVISIONS AND NO::'VIENCLATURE

Several descriptive accounb of the Canadian Cordillera have appeared 111

the past.1-6 The last of these, published in 1918 by the Geographic Doarrl of
Canada, gives a plan of nomenclature fur the mountains of we<:'tern Canada.
The term "Curdillera", a'3 applied to the \\·holr of thl' mountainous area of
western Canada, was adhcrcd to frum former writers. The scheme divided the
Corrlillera into three belts: an Ea'3trrl1 Belt, a Central Belt, and a ,Yestern Belt.
Eacl1 belt was subdivided into mountain s·:;tems and these, iil turn, into
mountail}s_and plateaux. These \\"(:re further subdivided into ranges, groups,
111 11s-, and plateaux, and so un dm\"ll to the individual mounlclins, hil]:;, peak:;,
and plateaux. The term "group", applied to a range of mountains or clu~ter

of peaks, has never been widcly accepted and is not commonly understood. It
will be noted, however, that the term "plateau" \vas used for features ranging
in scope from those of regiunal extent to others of limited, local significance.
In the south, where the Cordillera were best known, the scheme was fitted to
the facts and has been generall.\' accepted except, perhaps, in the application
of the terms "belt" and "s~·strm"; but in thr central and northern Co'rdillera,
where little was then known of e\'cn the major features and their boundaries,
thr sclleme required revision and adjustmcnt in order to provide a consistent
pattern for the entire region.

In the ~cheme presented in this report, the tcrm "system" replace~ "belt"
a'3 used by R. A. Daly' in southern British Columbia, and the term "area" i:;
uscd in somewhat the same sen'3e as "system" in the GeogTaphic Board scheme.
Otherwise, however, the names and terms used are mainly tllose of the Geographic
Board or those hitherto in general acceptance, except where information resulting
from the present study has required a ne\\· name or some modification to the
limit~ of an area previously named.

THE CANADIAN CORDILLERA

The Canadian Cordillera form~ a part of the great. systems of mountain:::
that border the Pacific in North and Suuth America. Within Canada it occupies
a large, north\\'rsterly trending area varying from 350 to 400 miles in width and
more than 1,650 miles long. It lies between the Interior Plains on the east and
the Pacific Ocean and Alaskan boundary on the west, where for more than
two-thirds of its length it. follows the 141;3t Meridian in the north and the coastal
summits of the St. Elias and Coast ::\Jountains hrther south. Its southern limit
in Canada is the International Boundary with the United States along the
Forty-ninth Parallel and (~eOl'gia and .Juan de Fuca Straits. Its northern
boundary is the Arctic Ocean.

The Canadian Cordillera forms thl: watershecl between the Pacific Ocean
on the west, the Arctic Ocean on the northeast., and the Gulf of Mrxico on the
sOllthea~t. A~ a whole, it is also an area of precipitation, which robs the moi~t

\\Testerly winds of water and leaves the western side of the Interior Plains
relatively arid.

The general form of the Canadian Cordillera resembles that of a great wall
rimmed bv mountain battlements on rach "ide, \,"ith an ele\'atecl platform

. I Selwyn, A. R. c., and Dawson. G. )of.: Descriptin~ :::;ket,~h of the Physical Gpography and Geology of the Dominion
01 Canada; Geol. SUl'v.. Cannda. 1884.

2 Dawson, G. :M.: The Physical Geography and Geol()~y of Canada; The Handbook of Canada issued by the Publication
Committee of the Local Executive of the British Association, Toronto, IS97.

3 Daly. R. A.: No,·th American COl'dillera, l'orty-Ninth Parallel: Geol. SUl'v.. Canada, Mem. 38, pp. 17,42 (1912).1"" •Dowling, D. B.: An Outline of the Physical Geo~raphyof Canada; Appendix to the 13th Aun. Rept. of the Geographic
LBoal'd of Canada, 1914.

5 Brooks, A. H.: U.S. Geol. Surv.. Prof. Paper 45, p. 28 (1907).
6 Geugraphic Board of Canada: Nomenclature of the C\lountains of Western Canada (1918).
7 Da1y, R. A.: 01'. cit.
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between. The Ea.i'tern i'ystelll fonm the battlements on the northea::it, and the
\Yestern :::Yi'tem thoi'r on the soutlmc:::t. Bet\\'een thei'e the pl:iteaux 1 and
mountains of the Interior i'ystem make up the ele\'ated platform.

Thr three i'ystemi' are broadly different in their geological structure, ai'
well as topographical character. The Eastern i'ystem is formed almost entirely
of sedilllentary strata; the Interior system comprises a mixtlll'e of volcanic,
::iedimrntary, and metamorphic rod,i', invaded by numerous intrui'ive bodies;
and the Western system, though exhibiting a broad similarity to that of the
interior areai', is dominated by great bodies of intnli'i\'e rock::; lying mainly
along its eastel'l1 flank. Differences in geology allied with different histories
of uplift and subsidence, only vaguely discerned at prei'ent, haw developed
distincL topographies in the three systems.

EASTERN SYSTEM

The Eastern system is made up of three part:::, namely, the Rocky :'.fountain,
l\lackenzie :Mountain, and Arctic Mountain area;:. In tllE' south, the Rocky
Mountain area extendi' to Liard Rinr \\'here it is followed north bv the
:\la.ckenzie :Mountain area. The bttel' curves in a' ~reat arc from Liard 'R.ivrr
to the wei't i'ide of Peel Ri\'er near the sixtY-i'ixth parallel \I'here it, in turn, is
succeeded by the Arctic _\fountain area, the latter extending north and then
\\'est to the 14bt Meridian.

In the i'outh, the east boundary of the Ea::;tern i'Y:3tem coincides with the
border between the Rocky Mountain Foothills and the Intrrior Plains, and is
determinable within reasonable limits. Farther north it follo\\'i' approximately
along Liard River to South Ncihanni River where Liard Rinr flows eai't\\'ard
into the Interior Pla.ins, From hrre to near thr mouth of North Nahanni Rivrr
it is well marked bv the east front of the :\t[ackenzir ::\lountRin area. whieh
rises abruptly from "tlte plaini'. ~ear the mouth of North NahRnni Ri\'Cr it
erosses :Maekenzie Bin>r. From thi;; point it i'weeps in a broad arc nortl)\\'ard
and west\vard to near Fort Good Hope whCl'e it again erOi'ses the :\/[ackenzie.
Between the h~'o eroi'sings the border ii' along the cast side of the ridges, hills,
and mountains that risr we::it and southwest of the Interior Plains. As these
have not yet been mapped topographically or geologically, and from the photo
graphs seem to rise en echelon and are widely separated in places, the position
of the border is not yet clearly definable, but arpears to rarallel Mackenzie
River at a distance of 15 to 30 miles.

From where it crOi'!"es Nlackenzie River south of Fort Good Hore the
boundary between the Eastern system and t11l' Interior Plain!" ii' dl'alvn west\l·a.\'Cl
to Peel Plateau. a distanee of some 40 miles. For this distance it tranrses
country in whici1 no topographical feature marki' its presence, and the surfaee
of the Interior Plain;: nwrge;: witl1 that of the adjacent unit of the Eastf'rn
system. Mackenzie Plain, a long, valley area that projeets southward to the
west of the most· eastern mountain rangei'. From where it meets Peel Plateau
the border follows the edge of this upland area northwestward and thf\n north
ward along the west side of Mackenzie Rinr Delta to the Arctic Ocean or
Beaufort Sea.

The wei'tern boundary of thr Eastel'l1 SVi'tem is well marked in the south
by the Rocky :;\/lountain Trench. ::-\orth of Lard River this boundary is mueh
more diffieult to drfine. through dearth of information and lack of any ::;uch
clist,inct topographic feature. It is belie\w] that it should separate the mountains

I "PIa-ins" and "plateaux" in this report. denote areas {.hat cxhihi t, relati vely ~\'en RUl'fnc.E;\s, or l'emnnnts of such surfaces.
whet.her t.lH'ir sf,ruclure be hori1.ontnl or complex. The de~reeof relief distinguislws bet\"'een t,hern, and. as a ~enerA.li7,at.ion
101' {,he region df>"ult wit.h l (.he relief of pIn ins is measured in hundrerls of feet :mu that of plnt.enu:< in I housnnds of feet.
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formed \\"holly of ;:;edimentary rock;:; from those containing metamorphic and
intru;:;iw rock;:;, a~ the fOrIner exhibit a considerably more youthful stage of
ero~ion than the latter. This distinction is apparent in British Columbia, and
also appear;:; to be applicable in the north. Keele 1 stated that the line i:; 40 miles
east of the watershed at the head of Keele Rinr. He pointf' out that the
mountains to the west bear t:yidence of lung continued differential erosion,
whereas to the east they have a more youthful appearance. Accordingly, the
boundary if' drawn on the east ;:;ide of the intrusion;:; of Hylancl Plateau and
thence through KeeIe's line to Bunnet Plume Ri vel' northeast of all intrusions
reported to the present, except for some diabm:e dykes. Northward it is continued
along the west side of Richardson Mountains to where it, meet;: the Ardic
Plateau. From there it bends westward and follO\\"s a poorly defined course
first between Arctic. Plateau and Porcupine Plain and, farther we~t, between
the southern border of British Mountains and the plateau to the south. The
presence of intrusions in British Mountains at the 141st l\'1eridian and of a single
small one in Richardson l\lountains, must, in this instance, as in the case of
the Ice River intrusions near Field, British Columbia, be regarded as an
exception for the Eastern system. On the other hand, it may prove better, with
the accumulation of more exact, information, to carry the west boundary of the
Eastern system north to the Arctic Ocean from Richardson :Mountains, and to
include British Mountains and most of Arctic Plateau in the Interior system,
or to place it with Brooks Range of Alaska in a separate Northern system with
characteristics of its own.

The west boundary of the Eastern system as outlined above cuts off the
southwest part of the grea.t area of mountain,,; formerly regarded as the Mackenzie
Mountains, and places it in the 8elwyn Mountains of the Interior system with
the other mountains with which it corresponds more closely in physiography
and geology; it also separates Ogilvie :Mountains from ~lackenzie Mountains,
with whirh they I\"ere formerly grouped.

Rocky 'fountain Area

The Rocky 1'I'Iountain area incluci'es the Rocky :Mountain Foothills, Rocky
Mountains, and Rocky lVIountain Trench. It stretches as a belt 60 to 100
milt'\'; wide, 900 miles from the Forty-ninth Parallel northwestward to Liard
Plateau and Plain. All three divisions are approximately parallel and equal
in length.

ROCKY ?-WUNTA IN FOOTHILLS

Rocky Mountain Foothills, or the Foothills as they arc commonly called,
are] 5 to 40 miles wide cast, to west and separate the mountains from the Interior
Plains. Although mainly composed of rounded hills, they contain within their
area outlying mountain ridges nearly as high and rough as those of the main
mountain area to the west.

In their 'outhern part, and as far north as Sikanni Chief River, the ea:;tern
front of the Foothills is wpII marked and coincides with the first zone of faulting
and folding west of the rock;: of the Interior Plains. The Foothills are entirely
of sedimentary origin. They include Pal::eozoic and Tertiary formations in
many parts and some rocks of Precambrian age in thf' south, but the great bulk
of them is composed of :YIesozoir strata. These rocks arc typically folded and
faulted in narrow parallel belts. In the south the constituent formations are
largely soft Cretaceous 01' early Tertiary beds whose lack of resistance to erosion

1 Keele, J.: "A Reconnaissance across the Mackenzie Mountains on Pell:v, TIos..". and Gr:H'el Ri\'ers, Yukon and North
west Territories"; Ceol. Su,,·., Canada, Puh. No. 1097, pp. )i-IS (1910).
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gives the rounded profiles generally characteri~tic of thc FooLhilb. In places,
howevcr, structures bring up hard Triassic and Pala'ozoic beds, and these form
mountainous ridges within the Foothills. Nurth of Peace Rivcr hard lower
Mesozoic beds are exposed to a greater extent than to the south, and give the
Foothi Ils, particularly on the \\·est side, a mountainous character. Near Sikanni
Chief River the first belt of closp folding disappear:" and with it the front ridge
of hills, so that the width of closely folded ;::trata i;:: narrowed from therc north
ward, the place of the front ridge being taken by high plateaux and mesas uf
more gently dipping Cretaceous scdiments. 1 , ~

ROCKY :\IO"c)1TAI)1S

The Rocky ::\Jountains stand beh\"(~en the Foothills and RO(jkv Mountain
Trench, which ·mark~ their we;;:t. boundary. They form a remarkably continuous
wall of mountains traversed by only one stream, Peace River. On the cast their
boundary with the Foothills is we]] defincd, a" it follows the first. chain of ranges
of upfaulted, massivc, Pala;ozoic limestone and quartzite, \vhose resistance to
erosion has given the mountains their particularly rocky and rugged rharactcr.
For the' greater part, the' mountains consist of ridges with a northwesterly
alinement nearly parallel with that of the entire Rocky :Mountain area. Their
thick competent strata have broken and \\·arped to form larger units than tho;;:e
comprised of Foothills strata. The ridges arc separat.ed by deep valleys cut
along zones \yeakened by folds to erosion, fractures, and the presence of relatively
soH st.rata. They are mainly formed of Pah"eoznic sediments, but include some
of Late Precambrian age.

The Rocky :Mountains arE' approximately 50 mile;;: wide from the Forty-ninth
Parallel northward to Yrllo\\·head Pass. Beyond this, they gradually narrow
until they reach a minimum width of less than 25 miles at Peacc Hiver. Still
farther n"orth their west, boundary continues northwesterly along the trench, but
their east boundary swings to nearly north and, in consequellce, they broaden
in this direction to reach their greatest \\·idth of more than 85 miles.

The Rocky j'"lountains forl11 the continental divide from the Forty-ninth
Parallel to about 150 miles nurth of Yellowhead Pass. Farther north the divide
lies west of the Rockie<i, which are ch'ained on that side by tributaries of Peace
and Liard Rivers.

South of Peace River, the Rocky 1.fountains are divisible into three parts.
In the southI'm and central parts they are rugged, and the grrater peab, many
more than 10,000 feet high, including Mount Robson (12,972 feet), thE' highest
known peak of the Eastern system, form the continental divide. In the northern
part, south of Peace River, the mountains narrOlY, their elevations decrea~e, no
rea.]]y great peak;: arc present, and they arc characteristically less rugged.

~orth of Peace River, where the Rocky Mountains are least known, they
comprise a borde'r zone (Plate ll) surrounding a ccntral area. The central area,
130 miles long and 30 miles wide, extends from about 20 miles southwest of
Redfern Lake to 15 miles south of Muncho Lake, and is hio·h and very rugged
(Plate Ill). It contains many peak,::: with elentiolls of more than 9,000 feet,
according to present information, and i;: crowned by Churchill Peak, 10,500 feet
high. "Within it arr many ice-fields and alpine glaciers, none more than a few
miles in extent, the largest observed being thosr east. of Quentin, Haworth, and
Chesterfield Lakes. This central area is largely composed of great thicknesses
of massive strata, probably limestone, and the big peaks resemble those of the

I Williams, ,I. Y.: Geological Jnv",ti~at,ionsalon~ f.he .\lasb Highw",. from Fort Nelson, British Columbia. f.o Watson
L"ke, Yukon: Geol. Sur,·., Canada, J'aper 44-28 (1044).

, Hage. C. 0.: Geolo~y Adjacent to t,he Alaska Highway between Fort St. John .nd Fort Nelson. Brit.ish Columbia;
Geol. Surv., Canada, Paper 44-30 (1044).
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PLATE II

Rocky lIIounbains: view northeaS't from within the northern Rocky ~Iollntains near the
head of MlIskwa River, showing a general a'bsenee of g!'aci'al f~atllres. Photo by
United States Army Air Force; negati,'e 32.1-L135 2-2010.
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mOTe southern areas. )Jo intrusions han yet been reported in this northern
part, but ropper occurrences east of Fort Grahame suggest the presence of
intrusion;: not far below the surface. l

Thr border zone SUlTOllnc!s the crntral area for a width of 15 miles 01' more.
It consists of lO\Yer and les;; rugged mountains and contains no glaciers. In
general, the elevations of its summits decref1;:e from the central area outwards.
='Jorth of Sikanni Chief Rin,r, these summits in places rrtain remnants of an
old u(lsion surface that truncates their tops. In the northern part of the zone,
as the elevations decrease, areas in \\'hich the old erosion surface, here a rolling
upland, remain:::, become. more and nlore common as the boundary of the
mountains is approached.

At the north enel of the border zone, the Rocky ::vJountains are cut off
sharply by Liard Valley. ;:)outll\"est, from nearly o[)po:::itr the mouth of Smith
River to Kechika River. the northell1 ends of the mountain ridge.s disappear
more gradually, and the boundary between them and Liard Plain is less distinct,
though vie\\'ecl from a distance at an elevati(\n of 20,000 feet a general belt is
apparent \\'here the ridge::: increase their elevation south\\'ard mon: rapidly to
become mountains. Bctwern Rabbit and Kechika Rivers the outer ridges of the
mountains continue north"·est. along the side of the Rocky :\Jountain Trench, with
summits at 4,000 to 5,000 feet or more, as far as the fifty-ninth parallel, where
they finally merge with Liard Plain. Terminus Mountain, 6,250 feel high, forms
the north\\'est corner of the truly mountainous count.ry.~

In the northern and northwestern parts of t.hese border zone mountains thE'
general parallelism of valleys and ridges is le:::;:: marked. From Rabbit River a
la.rge \'alle~' extends obliquely to join that of Gataga River 25 mile:: above its
mouth, and continues into the mountain" a.s an outstanding valley feature thai
sends deep branches through thr central area, joining with the vnlleys draining to
Toad andl\Iusbva Rinrs.

Farther ",outh the border zonr adjacent to the Rocky Mountain Trench
consists of parallel ridge,; and valleys. As the trench is approached, the ele\'ations
of the ridges decrease, ancl the inter\'Cning \'alleys become broader, that next to
the trench being nearly as large as the trench itsclf.?

An area of le,s relief than u"'ual lies in the border zone mountains around
the head of Sikanni C'hief River and south to the head of (iraham River, and
the boundary between it and t.he Foothills is indefinite. Farthrr south the
boundary foll()\vs Nabcsche River. but in thi.~ \\-l1ole northern area the mountains
of tllP border zone greatly re"emble those of the Foothills.

Though the Rocky :-Iountains as a whole, due to their castrrl~' position in
the (;ordillera, rccrin a small precipitation, they contain alpine glaciers in their
higher parts, notably in t.he south. The largest glacicrsare those of Columbia
Icefield near the fifty-second parallel where several of the highest peaks are
grouped. To the north, where the mountain;:: on the west form a more solid
barrier, the precipitation is small, glaciers arc small. and timber-line, which
reaches to nearly 8,000 feet in the south, is only 4,500 to 5,000 feet above
sea-level.

I Dolm"l(c. v.: Fi"lo-" Hi-'cr Di.triet. R.C.: Ccol. Sur\' .. Canada, Sum. Rcpl.. 1927. pt.. A. p. 36 (192R).
2 Hedley, 1\... S., and Hollfllld, S, S.: Reconnaissance in the area of Turnng-ain Dod tipper !(echikll Rivers, :-;orlhern

Brit.ish Co]umbi"; B.C. Dept...·lincs. Dull. No. 12. 1941.
3 Do!magc, V.: Finla,. Ri,-cr Disf.rict, D.e.: Geol. S"r\'., Canada. Sum. Rept. 1927. pt.. A, pp. 19-41 (1928).
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Throughout the Canadian Corc1illera the general llni formity of elevations
of the higher peaks of any area is a !'tl'iking feature. This is notably true of
the Rocky NIountain:o: north of Peace River "'here remnants of an old land
surface are well !'ho\ovn in the vielv!' of tlw mountains and foothills in many
places,

During Pleistocene time the Rocky ;"/Iountains appear to have been an area
of relatively light precipitation, as they are today. In the south, valley
glaciation was extensive and the level of the ice was high. )Jortlnvard the
effects of glaciation !'eem to have been le!'s pronouncpc], and in some areas north
uf Peace River no features attributable to glaciation can be det.ected in the
photographs. Exploring prospectors have reported that in travelling eastward
into the mountains from the Rocky Mountain Trench no evidence of glaciation
could be seen on some of the higher levels, and the ice from the trench appeared
to haY(' pushed eastward up some valleys.l

ROCKY ?vlOT'NT.-\I'\ TIlEXCR

The Rocky Mountain Trench is the great valley that lies directly west of
the Rocky Mountains and forms their west boundary throughout their length
(Plates IV and V). Beginning south of the Forty-ninth Parallel and reaching
to Liard Plain, where it disappears, the trench has a length of more than 900
milrs, and i!' the longest. valley featurE' of the Cordillrra. Except in the central
part mountains rise on one or both sides of the trench, presenting wall-like
;;lopes, particularly on the northeast side, and giving the valley its name.
Throughout its length it is remarkable for the general persistence of its trend,
which averages north 30 degrees west and ha!' a maximum variation in its
::ilightly sinuous plan uf frOlI1 nor1h 20 degree!' \ve!'t to north 45 c1cgree~ west.

Though the trench is regarded as a continuous feature, its central part,
bet,veen Tete Jaune Cache and Fort McLeod, is indistinctly bounded; there its
southwest wall is breached for ahout 170 mile!', and opens into the Interior
Plateau; and its northeast wall is irregular and broken, the front of the Rocky
Mountains here comprising several relatively low ridges. The indistinctness is
also due to lack of alinement of the southern and northern part:s as they approach
the central part. The southern part follows a line too far north"'est, and the
northern part, though it expands :southward into the lnterior Plateau, poinb
southeastward into the flank of the Rocky :Mountains.

For most of its length, thc floor of the trpnch lies betll'ern 2,000 and 3,000
feet above the sea, the highc::it point being at Sifton Pass. elevation 3,273 feet,
and the lowest points where Fraser and Peace Ri\'Crs (Plate IV) leave it at
a littlp below 2,000 j'eeL Tlw floor uf thp trench vuries in width from 2 to more
than 10 miles, where it is walled by mountains on both sides, and in several
place. ridges of hills along tJw central part rise 1,000 feet or more above the
floor. At the north end of the Rocky :VIountains the CassiaI' ::'Vlountains recede
from the western side of the trench, which opens out int.o Liarc1 Plain where it!'
bounc1arie:s disappear. Farther northwest, for wme didancc, the upper part
of Liard River Va]]ey marks the general alinement of the trench, but no
trench-like valley exists, and finally even this cOlII"se is diagonally blocked hy
Pelly Mountains.

I Armstl'ong. .T. E.: Geol. SUfV.•Canada; personal communicntion (liNG).
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PLATE IV

R()cky ~fountain Trencll: view northwest across the Rocky Mountain Trenc-h at Finl,ay
Forks, showini' the narnnv g,ap throug-·h the Rocky Mountains followed by Peace
River. Photo by United States Army Air Force; negative 38.1-R:37 2-2010.
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Mackenzie Mountain Area

Mackenzie :l\Iountain area comprises mountains, plateau;~, and plains in the
Ea<:tern system, believed to be wholly composed of sedimentary rock;: between
Liard River and the east front of Richardson :\{ountains a few miles west of
Peel River, on the south and north re.;:;pectively, and the Intel'ior Plains on the
east. The position of the we,;t boundary between thi,::i area and Selwyn :\10untains
of the Interior system, based on the conception given in a preceding paragraph,
is only approximately located except on Keele Hivei'. This is due to the lack
of any \\'ell-defined, bordering feature, sueh at:' tllP Rocky ~Vlountain Trench,
and to the fact that it traverses one of the least explored area" of the Cordillera.

Mackenzie :Mountain area is of more varied character than the Rocky
l\'1ountain area, with which it wa" formerly regarded as a continuous unit. It
contains within it Liard Plateau, Franklin 2\lountains, :\lackenzie Plain,
Mackenzie ?dountains, and Peel Plateau. Liard Plateau i;: a relatively Jow
block of the Eastern ;:y;:tem, a subdued platform between the Rocky Mountain
area on the south and ::Ylackenzic and Franklin l\'Iountains on the north. towards
which it slopes gently upward. Franklin Mountains comprise the fir~t ranges
of hills and mountains to break the general level of the Interior Plains. Thev
stand out to the east well in front 0'1' },ift,ckenzie JIountains, the main featm-e
vf the area, and are separatecl from them by a broad valley, Mackenzie Plain,
which is a long, narrow, and nearly isolated strip of the Interior Plains. In the
north, Peel Plateau stands in a somewhat similar po:=:ition to that of Liard
Plateau in the south.

LI....no PL\'l'J<:AU

North of Liard River the Eastern system is continued by Liard Plateau,
the southeJ'l1 unit of :\,fackenzie ::\Jountain area. This is an area of broad, evcn
topped ranges of hills ri:oing in their higher parts to about 4,500 feet above
sea-level and presenting a distinct accordance of summit levels. A few of these
ranges are of mountainous character. In the central and southern parts of the
platcau area the ranges are separated by \\'ide, rolling, valley areas, most of
which drain southeastvvard. The slopes of llluch of the valley areas have
elcvations of about 3,000 feet, and the \'alle~'Aoor:3 in Lhem are 1,500 to 2,500
feet aGave sea-In·c1. The plateau, ~o far as kno\vn, is underlain by the same
Pahcozoic and ?\lesozoic sedimentary formations as in the Rocky and :;VIackenzie
Mountains 1 The separate rflnges .s·how a general tendency to parallelism, as
in the Rocky :\.lountains, but arc lllorc \\'ielelv spaced. In places, notably on
thL: upper part of BeanI' Rinr, the range.;:; of hilb han the plan of horseshoes
formed by the hard strata of open fold" 15 Illi le" or more acro,;s.

To the north, Liard Plateau is bouneled b~' the valley of South Nahanni
River anel its tributary, Flat River. On the cad iL boundary nlns northcastward
and then north on the west side of Liard River from oppositr the mouth of Toael
River to South Nahan]1i Rinr. In this rCi'pcct it continues the habit of the
front of the Foothills in follo\~'ing the first distinct folding west. of the Interior
Plains. North of Toad Hinr, the folds strike northcai'terly:! as far as a point
,vest of Fort Liard, where they strih> north. The front folds, \vest and north
of Fort Liard. beeome sharper and rise to form di,stinct, mountain ridges, Liard
<'tllcl Labiche Ranges. along tJlC east front of thE' plateau, whieh could be regarded
a,; the cxtrr'me south end of Franklin -:\Iountain::,. The \~'e::,t boundarv of the
plateau follows up ::)mith River through Tooball~' Lakes to Caribou River.

I Willinms, M, Y.: Geolo,Q'icnl Tn\·('stiga.tions alon.'!: t.he Alaska TIighw3.V from Fort ~elson, British Columbia. t.o \Vat:-:on
Lake. Yukon; GeoL SUI'\' .. Canada, Paper 44-28 (1044).

:.? I{indle, E. D.: Geoloj!ica.! Recf)llIlais$(\nce Along Fort Nel-.:.on, Liard, unci ()e1\'er Rivers, :\ort.heastern British
'Columbia "'nd Southeastern Yukon; GeeL Sun'., Cunnel". Paner 44-LG (1044).
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South of Toobally Lakes the buundary is relatively distinct between Liard
PI,ateau on the east and Liard Plain on .the wesP Nurth of Toobally Lakes
it, is "veil defined but still diseernible within a distance of a few miles. The
surface of the plain rises on the west to that of Hyland Plateau, and
the two platraux are difficult to separate. Nevertheless, there are differences
between their surfaces that serve in general to distinguish them. LiarcI
Plateau is wholly underlain by sedimentary rocks, as shown in thr aline
ment of its ridges. Hyland Plateau, on the other hand, contaim intrusions
a.nd is an area of groups of rolling hilb irregularly arranged and rarely
,;howing alinement.

In its northern part Liard Platcau exhibits more relief and appears to be
higher than dsewhere, va]]eys draining to South Nahanni River being more
deeply incised and narrower. In its northwest corner, west of Meilleur Creek,
though the summits show a,n accordance of elevations the general appearance
is very rough. East of Meilleur ("reek, tablelands standing up prominently
among the large, steep-sided valleys of Jackfish River and its tributaries reach
to more than 5,000 feet in elevation and are composed of relatively horizontal
strata. The rugged aspect of this section viewed from ground level has earned
it the name of Tlogotsho Range, but seen from the air the impressive feature
is the old erosion surfat:c that truncates the summit" of large areas into tablelands.

Most of the plateau appears to have been covered by Pleistocene icr, anli
lower parts ;::eem to ha"c been well scoured.

FUANKLIN ~101..'''TAINS

Franklin Mountains extend from Nahanni Butte at the mouth of ;:)outL
Nahanni River north and west to a frlV milrs south of Fort Good Hope. In.
their general plan they form an elevated and brokPn tract of country more than
400 miks long and as much as 30 miles wide. They appear to represent the
easternmost zone of mountain structures .bordering the Interior PI'ains, but
insufficient information is available to indicate that this applifs to their entire
length. West of Franklin lVIountains the boundary with :Mackenzie Plain is
fairly well definecl, though irregular, and in general marks thr position wcst of
which structures again become relatively open, ancl where the older formations
sink beneath nearly flat-lying Cretaceous and Tertiary sediment~ thflt cover
much of the plain. The mountains comprisf' four ranges: Nahallni Range,
between the two Nahanni Rivers; Camsell Range, between :\forth ~ahanni River
and Fort Wrigley; McConnell Range, from WlllowJake River to the north end
of the east shore of Brackett. Lake" ; and Norman Rflr:gc, from BCill' Rock at
the mouth of Great Bear R.iver to Mackenzie Rinr between East :\lounLain and
Beavertail Mountain. These four ra.nge,; arc not in line. McConnel1 Range
stands out to eastward as a main outer arc in thr north supported on the west at
the north end by Nonnan Range and at the ,south end by Camsell Range. Nahanni
Range continue::: the trend of McConnell Range southward, but is separated
from it by a gap of low hills of flat-l~'ing rocks from \Yillowlake River to
Camsell Bend, and forms a minor arc in thr south supported on thr west bv
Camsell Range at the north end and by Liard Range, the front of Liard Platcat;,.
at the south end .

.\Tahanm: R.ange. ~ahanni Range rises in the extrrme south of Franklin
2\10untains at Nahanni Butte, and extends north to where it is cut off at CamseH
Bend of Maekenzir River. At its south end it is formed of two parallel ridges,
the more westerly of whidl passes northward first into a narrow plateau a.nd then

1 Wi1liams, ~1. Y.: Ou ~it.
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PLATE VI

Camsell Range, Franklin :V[Olln!,ains, an,l :Mackenz;e Plain: vie,w north alonl( the northern
spur of Oamsell Range, and on!' the Ma~kenzie Plain, The site of For,t Wrigley,
Maekenzie River, ,and Roche,qlli-trernpe-a-]'e,au show in the left d,islance, and the
southern en;:! {llf McConnell Range beyond the river, Photo by Royal Canadian Air
Force; negative T12-15R
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lnto NIackC'nzie Plain. The ea~terly ridge ri~e~ abruptly at Nahanni Butte from
tlw Interior Plains to an elevation of 5,000 feet and forms a remarkable, narrow,
rugged wall 6 to 10 mile~ wide, the ea~tern front of which appears to mark the
line of an important fault. 1 Near the northern end the wall i~ pierced by two,
deep, narrow gaps, each floored by a lake ~e\'eral miles long.

Camsell Range. At its ~ollth end C'atmell Range rises from Mackenzie
Plain a fr\\' mile~ upstream from tlH' mouth of North Nahanni Ri\·er. Here it
compri~C's tlVO narrow ridges within the bend of the river and a broad ridge west
of the bend. Northl~'ard it widen~ into a belt of three or more sharp, nearly
parallel ridges, mor(' than 4,000 feet in e]en.tion, cornpoiOed of thick-bedded
strata and having an aggregate breadth of nearly 30 milc~. l\!Io~t of the east
faces uf these ridges are rocky anel precipitous, but those facing west are smooth
and ,;loping. The ridges arr separated and rut across by deep valleys, some of
which appear to han been occupied at ~ome former time by :North Nahanni and
Root Rivers. North of Root Rin>r the range is continued toward Fort IVrigley
by a single, high, nanolv, rocky ridge (Plate \"1) This ridge ends before it
reaches lVlackenzir River, but its place is taken en echelon northwest of IVrigley
River by a short ridge through \vhich lVlackenzie Ri\'Cr has cut at Roche qui
trempe-a-I'eau.

On the eRst, ('amsell Bange is flanked by an embayment of tile Interior
Plains, which penetrates the general line of the front of Franklin rl'1ountains
between Willowlake River and Lone Mountain. Thi,; area comprises a low plain
partly occupied by lVIackenzie Ri\'er a.nd backed by hill~ and plateaux that
reach elevations of more than 1,000 feet on the eaiOt Rnd 2,000 feet on the west
in front, of ('amsell Range.:!

111cConnell Range. The "ou th end of ~IcConnell Range rise" ea."t of Fort
IVrigle~' and reaches heights of 5,000 feet. Here the range is about 20 miles wide.
and is compo~ed of three or morr ridges of broken mountainous country. Some of
the summits h,we accordant, smooth tops, suggestin of an old and elevated
plateau surface. The mountains continue northerly to Greilt Bear Ri\'Cr where
they narrow to i\, single ridge that is crossed by this river at St. Charles Rapids.
South of Great Bear River .~enral other streams heading ea~t of thr range cut
across it to Mackenzie River,:'! )\orthwestward from St. Charles Rapids, the
ridge disappears in a distance of about 40 miles along the east side of the valley
of Kelly4.'-' and Bmckett Lakes.

N O1'man Range. )Jonnan Range rises at Bear Rock west of the mouth of
Great Bear Ri"er and extends north\\·cstwarrl. separated from the northern cnd
of the MC'Connell Range by the broad depres,sion containing Brackett. Rinr
and Brackctt Lakes. In its ~outhern part, north of Grea! Bear River, )Jorman
Range is formed of two main "ummit~, 10 and 16 miles east respectively of
Mackenzie River. The elevations of these summits are about 2,000 feet. The
"'est ridge facing the river is the more marked, that to the east being of a. more
subdued character. As ~fackcnzie River bends west to the mouth of Clrcajou
River, the rnn~e conforms at a distancr of 8cveral miles to \I'here it trends ea"t
and \I'est and spreads out into three major ridges. East Mountain, Rat Hill. and
Beavertail ::\Ilountain, and a belt of hills about 15 miles south of Fort Good Hopc.

I Hnge. C. 0.: Geolog-if·:).! Rec()nllui~::;A.n(;e Aloll:'; Lower Liard Hi\'er, :\'orlhwc~t Tprrilorif's, YUkOll, and Brit-ish
Columbia; Geol. Sun'., Cano'b. Paper 45-22 (1945).

:! Willillm~, ~1. Y.: Exploration East of Mackenzie River, Between SimllS(Hl ,'lOd \rri~ley, :'\1.W.T.: 0('01. Sun'., r::wad:l,
Sum. Rept.. 1921, Pt.. B. p. .;i (19221.

'C:unsell. C .. and ~hlcolm, IV.: The Mackenzio Ri"er Basin: Cool. SUIT.. Cnunrla. \[em. Ins (19'~).
·1 Hume. G. S.: ~rncl.;cn7,ie River Area, District. of ;\1:l.ckcllZie, :"!orth\\,(l'-:t.. Territorie~: G('ol. SUIT., Ca.nada, Rum.

Rept.. 1923. pt·. n. p. 6 (1924).
, ..... ~ Hume. G.S .. and Link. 1'..-\.: Canal Geolo~ic:11 Ifl\"(~:,:tigAlions in t..he ~I:lckenzic River Ar~a, ~orthwest Territorif'~

and:Yukon; Geol. Sur\' .. Canada, PopeI' 45-16 (1945).
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The turn of Nlackenzie River to the north just below the mouth of Carcajou River
cut~ off tlw range, and no tupographical feature continue~ it \\'f'~t of the main
nn:r.

During Pleistocene time the area of Franklin ?v1ountains was overriddrn
by ice moving across it to the ::vlackenzie Plain from easterly direction~. Glacial
erratics lie on the very top of Cap ::Vlountain at an elevation of 5,000 feet,
shO\\"ing that the surface of the ice stuod at lead that high.l FeatUl'es suggesting
a lark of glaciation were not noted anywhere in these mountains except perhaps
in the sharp, ragged crest" of parts of N ahanni Range. .\ccording to the
interpretation of the topography, the two lake gaps in the northern part or' this
range formec1important channels of flow through the range from the southeast.

MACKENZIE PLAl~

::Vlackenzie Plain is a long area of relatively low elevation and relief
compared with the ranges on either ~ide, and can be broadly described as a
valley. It appears to be a strip of the Interior Plains left almost undistUl'bed
within the Mackenzie i\Iountains area when the front structUl'es emerged from
J:he plains far out in front of the main area of deformation. Though relatively
subdued topographically it contains features of varied forllls and origins. In
the south it is blocked by Liard Plateau a few miles south of South Kahanni
River. From there it ex"tends northward and northwe~tward in a long ~weep
to \\"here it bends north again around the end of Norman Range and widen::;
to join the Interior Plains. Un the west its boundary follows the front of
::'Tackenzie :Mountains (Plate VII). The front forms a continuous, sweeping
CU1Te from South Nahanni River northward and westward beyond the plain.
It is well marked by the abrupt rise of the mountains above the plain except
between Redstone and Carcajou River~ where a relatively low area in the
mountains lies behind it.

On both sides of :rvlountain River a strip of ground higller than average
for e general level of the plain borders ::vIackenzie i'vlountains, and is a narrow,
southeast extension from Peel Plateau (Plate VII). The boundary between
plnin and plateau is regarded as extending from the west side or" IVlountain
River northwestward to follow a gentle scarp we,'it of Ramparts River.

In its southern part Nlackcnzie Plain is a valley about 15 miles wide between
N abanni Range and Mackenzie Mountains, and broadens to nearly 30 miles
at North Nahanni River. It maintains this breadth to near Keeic River and
then widens northward to 60 mile;;, south of Great Bear Rivcr. Norman Range,
rising north of this river west of IVlcConnell Range, narrows thc plain again to
30 miles, and this width is maintained to where it swings to the north to join
thc Interior Plains.

The greater part of ::Vlackenzir Plaill has a rolling surface elevated above
the valleys of the main streams that run through it. The i'urface slopes
prevailingly from ':'Jackenzie River up to the mountains in the west. The general
f'nnness of this surface is varied by low parallel hills and valleys in the northern
part, and, locall~r, by small plateaux, rounded hills, and east-facing scarps. In
addition, several notable features are exhibited. A mountainous area with a
deeply cut, irregularly radial drainagr lies midway betwecn the t,,·o Nahanni
Rivers. It i~, apparently, an elliptical dome structure 22 miles long and 15 miles
wick. A second, smaJJer, broken dome structure is suggested by the topography
betwcen North Nahanni and Root Rinrs adjacent to the \Y€st flank of Camsell
Range. North of Fort "\Vrigley, much of the plain consists of flat-lying or gently

I \Villiam..<:;, :\-1. Y.: Explorat.ion East of ~IackenJ:ie Ri\"er, Between Simpson and Wrigley, ~. \V.T.; Guo!. Sun'., Canada,
Slim. Rept. 1922, pt. B, p. il (1923).
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PLATE 'rH

?lIackenzie Plain: view south frolll the mouth of Carcajou River where it enters the
}.ila~ke])zie, across ,the northern part of Mackenzie Plain, In the near distance is the
elev·ated part of the pl'ain, which is conti,DuoUS 'wit.h Peel PJ.atl-all. Beyonrl, and
el1'trell'r-hed i.n, -this elevated area, Mountain River caD :be seen d'~'bouching from
Mackenzie :Mountains, which rise ·along a characteristically abrupt fron't. Photo by
Royal Canadj'un Air Tt'orce; negative T4-157R.
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folded Cretaceou;;: and Tertiary f'trata through which Pal~ozoic rocks project
to form the chief elevations and irregularities. In MacKay Range, south of
Fort Norman, for instance, an anticline of Palrezoic rocks projects through the
Cretaceous strata and stands as a conspicuous ridge 1,000 feet or more above
the surrounding pl-ain I Along the west side of the plain, between Carcajou
and Mountain Rivers, the older rocks form :1 number of prominent hills along
anticlines:! where they rise through the Cretaceous (Plate VII). In most places
on the east side of NIackenzie River a narrow belt of plain, broken here and
there by hills, slopes up to the McConnell Range south of Great Bear River or
to Norman Range north of this river. Though thp area burdering Mackenzie
River between Camsell Brnd ~ll1d Roche qui-trempe-a-I'eau is cut off by Carnsell
Range, it is considered a part of ~VIackenzie Plain, which it resembles in all
general characteri;:;tics.

Mackenzie Ri\'er and its major tributaries are entrenched in narrow, steep
sided valleys 200 to 500 feet below the general surface' of the plain. The main
river and notably the tributaries from the west occupy most of their valley
floors, except for the islands in them and narrow flat;;: on one side or the other.
At Ramparts above Fort Good Hope, an old river channel lies to the west,
beginning at the mouth of Hume River and extending in an arc 8 miles from
Ramparts to nearly opposite' Hare Indian River. This channel, though it is
too large to have been cut by Hume and Ramparts Rivers, seem::; too small for
the present Mackenzie. Probably earlier in post-Plpistocenp time Mackenzie
River \vas divided and this representrc! a second channel before the present one
cut down and eaptUl'ed its waters.

The main part of l\IackenJlie Plain \vas co\'Cred by ice dUl'ing Plei::;locene
time. In the south it is possible that higher parts of the plain sheltf'red by the
wall of Nahanni Range on the east, and bordered by arid mountains on the west
may have suffered only ~light glaciation or may even have remained un'coverer!'
North of North Nahanni River the ice pushed northwesterly across the plain
against lVIackrnzie Mountains 'and into their vallevs3 . and northward to the
Arctic, leaving abundant evidence of its passage il{ cllaracteristic topographic
forms and glacial deposits.

MACKENZIE MO'(;,\'TAINS

T.he. area occupied by :Ma.ekenzie Mountains includrs as "'rll some broad
depressions and plateaux, so that the topography is more diversified than in any
other such unit of the Eastern system, and contrasts with that of the Rocky
MountailL. The boundary of Mackenzie "Mountains on the east and north, with
:~VIa.ckenzie Plain and Peel Plateau, follows a sweeping curve through 90 degrees
in 500 milcs from :::)outh Nahanni to Bonnet Plume Rivers. The boundarv is
marked by a di::;tinct topographic break or front for most of its lrngth ex~ept
bet\\'een the points where Redstone and Carcajou R.iverf' cross it. Between these
river;;: the front i~ not distinct, as the area behind it in the mountains rises gently
and continues some\\·hat the same type of topography as in the plain. The
southwei't boundary is drawn southeast from where Bonnet Plume R.iver leaves
the mountains to a point about 40 miles down Keelr River from it:; head. Thence
it curves southward to meet the boundary between Liard and Hyland Plateaux.
This boundary separates, so far as is kncl\\'n, the' mountains containing intrusions
and metamorphic rocks on the south\\'est from thost' consisting only of

J Hwne, G. S .. n.nd Link. T. A.: Canal Geologica.l Investigations in the ~rackenzie Ri\~er Area, Northwest Territories
and Yukon; Geol. Sun' .• Canaua, Panel' 45-16. p. 48 (1945).

'Hume. G. S.; Personal communication. 1946.
3 Keole. J.: A Reconnai~sance Across t.he ~-lnckenzie ;\fountains on the Pelly, Ross. and Gravel Rivers: Geo!. Surv. t

Canada. Pub. No. 1007. n. 45 (1910).
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~edimentary rocks on the northeai3t. No continuous topographic fea.ture marks
this line, but in places major valleys are parallel with and close to it. Directly
northeast of the line the mountains are as a \"hole distinctly more youthful in
appearance and more closely spaced. In the south, the boundary between the
mountains and Liard Plateau follows the lower part of South Nahanni River
and its tributary, Flat River.

In neighbuuring areas on both flanks of :\lackenzie J\Iountains, and
particularly in the north, long periods of Pahcozoic and :\lesozoic time are very
'scantily represented if at all in the i"edimentary section, which seems to be some
tens of thousands of feet thinner than in the Rocky :\IIountail131 This may
account in part for the difference~ in topography and structure. It suggests,
tuu, that in northern :l\lackenzie ~VIountains, \"here the Pahrozoic-Mcsozoic
section is believed to be thinnest, and no intrusions are apparent. in the air
photographs, areas of Precambrian strata may be exposed.

:l\Iackenzie Mountains are rli"isible into two main parts--a. front arc of
mountains on the northeast, kno\vn as Canyon Ranges, and the main body of
the mountains to the southwest, Backbone Range". Canyon Ranges are 400
miles long and as much as 40 milf'S wide. They arc composed of mountains of
smooth profiles, plateaux, ancl widely separated low ranges. To the west, the
rugged maSf: of I3ackbonr Ranges rises along a fairly distincl line roughly
concentric with the outer boundarv beh\'een ::V[ackenzie Plain and Canvon
Ranges. \rc~t of Arctic Red River,' the position of the boundary is uncert~in.
East of this river it follows what appears to be an important fault for many
miles, and features in place" suggest that this may br found to be true of
other parts.

A remarkable) radiating drainage pattern characterizes AIackenzie .\!fountains
a,nd parts of the adjacent units of both the :Mackenzie ::\Iountain area and the
Interior "ystrm. Inspection of the map shm"s the drainage fanning out from
southeast along South :;\Tahanni River through ea~t to northeast at Kerle River,
and thence continuing its swing to north, and finally northwest at Bonnet Plume
RiYCr. Thr geometric figure is centred near ?vIacmiJl.an Pass, and has a curnd
bounc1nry that i~ nearly the arc of a semicircle. The arc that governs its radii
follo"'s a line a few mile'S beyond the northeast front of Markenzie Mountain". In
swinging through 180 degrees from South :\'nhann'i to Bonnet Plume Rivers the
radii ,"ary in length from 220 to 250 miles along the chord to about 160 miles in
their medial position near Keele River. The drainage pattern is by no nwans
perfect; some of the adjacent lines included as radii arc nearly parallel, and thr
borders of thr area are not sharply delineated but only generally appa.rent. The
directionf: of 'Yillo·wlake Rinr and 1\IIackenzie Rivrr above C'amsell Bend extrnd
the radii beyond the arc in that section, and south of South Nahanni River in
Liard Plateau several streams with courses parallel with the South Nahanni
Sf'em to extend tJ,e area of the pattern in that direction, and the sa.me is true
at the other extremity beyond Bonnet Plume Ri"er.

Canyon Ral1f1CS

The name Canyon Ranges is given to thi~ part of :Mackenzie ::\Iountains by
reason of the numerous canyons cut by the major streams in the older floors of
their valleys as they traverse and leave these ranges. The old floor levels seem,
from tlH' photographs, to correspond to the main surface of Mackenzie Plain.
The more important canyons are those of Arctic Red, Carcajou, Redstone, Root,
and North Nahanni Rivers.

IOn thr. nort.heast this refers to the sedion in the northern part or }'fackem"ie Plain of which inrol'mntion has been
obtained rrom G. S. Hume,.T. S. St.ewart, and C. O. Hage. On (,he wesl it. is brought out by thE' writer's work in rect"nt
yenrs in the ~Iu)'o district. not yct published. and by reports of J. l<eele. C. Cumsell, nnd W. E. Cock field.
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The area covered by Canyon Ranges may be subdivided into three parts.
In the northwest is a continuous mass of rangE'S including small areas of plateau.
The central part, beginning southeast of Mountain River, is formed on its north
west side mainly of high plateaux and alternating mountain ridges. The general
elevation decreases appreciably toward Keele River, south of which is a large,
relatively low area of hills and broad valleys, with less prominent plateaux. In
the south part, which lies south of Redstone River, the country rises and again
becomes mountainous. It is characterized towards the north by broad valleys
separated by rough ridges of mountains, but farther south the valleys become
narrower and south of ~orth ~ahanni River they no longer occupy the greater
part of the area.

Photographs of the Canyon Ranges were taken late in April or early in
May before the thaw had set in, and most of them show a very light snowfall.
The snow cover thickens slightly along the front overlooking Peel Plateau and
Mackenzie Plain, and their highest parts dose to Backbone Ranges show
considerable snow. The evidence of glaciation in Canyon Ranges as a whole
is distributed in much the same areas as the present snowfall. Very little glacial
ice seems to have originated in these ranges, but valley glaciers extended through
them from the gathering grounds to the west in and beyond Backbone Ranges.
Ice from the Interior Plains also pushed westward against and into them,
covering their lower parts, notably near and south of Keele River.l

In the northwest part of Canyon Ranges, west of Arctic Red River, the
mountains are rugged (Plates VIII and IX). Along their northern edge creeks
flow north, in broad, well-developed valleys whose sides slope in steadily
decreasing grades to a narrow flood-plain along the medial line. No moraines,
terraces, lakes, nor other features generally regarded as evidence of glaciation
were noted in their front ranges between Arctic Red and Snake Rivers. However,
some of the higher ridges exhibit cirques, and these become progressively more
developed as the Backbone Ranges are approached. The valleys of the master
streams, including Bonnet Plume, Snake, and Arctic Red Rivers, and their main
branches, which reach into Backbone Ranges, han great, trench-like valleys,
"C-shaped in cross-section and lakes in them.

In the central part of Canyon Ranges, from south of lVIountain River to
Redstone River, the major features are plateaux, and remnants of an old erosion
surface are widespread and conspicuous on the summits. In the northern parts
of this area, the plateaux are high, and in some places in a youthful stage of
dissection. The Plains of Abraham (Plate X), a well known feature of the
Canol Road, constitutes one of these plateaux. They form a tableland more than
6,000 feet high, composed of nearly horizontal strata in the central part of a
broad anticline whose axis strikes northwesterly parallel with the general trend
of the ranges. The streams cutting into the tableland have V-shaped valley~.

In some instances the heads of these valleys appear to be due to normal erosion,
but in others they show a semicircular plan, suggesting carving by small, local
glaciers into partly developed cirques. On both flanks, where the dips steepen,
the harder strata form rows of "flat-iron" mountains with their peaks in some
places truncated by the same old erosion surface as that of the plateau, but in
others projecting above it. Southward the old surface slopes towards Keeie
River and the summits are lower. Keele River occupies a broad depression
across the midd:Je of Canyon Ranges. Along the border of Mackenzie Plain
between CarcajoLl and Redstone Rivers, the low, undulating surface of the plain
is separated by a valley, followed for a few miles by Keele River, from a helt
of somewhat higher hills on the west with summits reaching elevations of 2,000

I Keele, J.: A Reconnaissance Across Mackenzie Mountains on Pelly, Ros;. and Grnvel Rivers; Geol. Sun'.. Canada.
Pub. 1097, pp. 45·46 (1910).
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2.nd 3,000 feet. W,est of these hills the plateau smface i" more apparent 8.S it
rises towards the borner of Backbone Ranges. Here the summits have elevations
of 4,000 to 5,000 feet, and are best described as plateaux. The old surface is
distinct on them, but is undulating, and the valley" between the plateaux are
deeply cut. The higher parts of the plateaux on the west have a truly mountain
ous rel'ief. Here, too, Canyon Ranges seem to be built of horizontal and gently
dipping strata forming broad structures similar to tho~e of the Plains of
Abraham, Towards Redstone River the plateaux disappear, and the ranges arc
composed from ea~t to west of, first, mounbiinous ridges 2,000 to 3,000 feet high,
and then a hroad rolling valley area bordered on the west by a narrow ridge ()f
low mOlmt,ains. This, ill turn, lS succeeded bv tlie "flllev of \\'rigley Lflke, about
16 miles wide and walled on the west bv the mountainous front of Backbcnw
Ranges. In this part the ridges appear "to follow sharp anticlines with broacl
synclines between them.

South of Redstone River the mountain ridges converge, narrowing the
valleY3 and the whol'e of Canyon Ranges southward to about 15 miles at thf'
west fork of Root River, These ridges at Dahadinni River and on the south
fork of Root River contain two conspicuous dome structmes of asymmetrical
elliptical plan, having broad. blunt l'orth encl.~ ancl tapering ~outh ends. A",
Canyon Ranges Cl'os::; NOlih ~ahanni River, the persistence of direction apparent
in the valleY3 and ridges that start south of Keele River becomes less marked,
The front ridge adjacent to Mackenzie Plain declines and ends a few miles south
of North Nahanni River, and at their south end Canyon Ranges terminate in
an area of broken country inseparable from Backbone R.anges.

C'anyon Ranges in the air photographs show very little evidence of glacial
modification south of Reclstone River, ex-cept in the main valleys that cross
them from west to east.. The great tranaverse valleys of the main streams such as
Reclstone, Root, and North Nahanni Rivers have their courw.:: deeply cut into
canyons in the floors of their valleys.

Backbone Ranges

Backbone Ranges form the rugged summit of I\·lackenzie Mountains. Their
bounclaries have already been defined as nearly as they can be with the limited
available information. As a whole they constitutr a compact group of mountains,
with few broad valleys and alm03t no plateaux nor remnants of former land
surface3. R.ock stratification is conspicuous in all parts, and exhibits t!leir
structures to a unique degree. The watershed between Mackenzie and Yukon
Rivers is to the southwest of the.::e mountains except in their extreme northwest
corner.

The elevation;.: of a few peaks are known, and in thr most parts they seem
to reach about 7,000 feet. Near the head of Arctic Red River and, near South
K ahanni River the general summit level rises in gentle swells, and peaks 1,000 to
2,000 feet or more higher have been repOlied in these two areas.

There is a difference between the northern and southern Backbone Range.3.
In the north in several views the mountains resemble a vast ploughed field (Plate
XI) in which the uniformity of level and paralJehsm of the closely spaced ridges
and narrow valleys are striking characteristics. The valleys 'Of Snake and Arctic
Reel Rivers are great, persistent trenches cutting acr-oss the main trend of the
mountains. This is particularly true of the valley of Arctic Red River, which is
tritnsvers'e to the general structures and riJges and is a great U-shaped valley
<leepened con~iderably in its upper part, perhaps by glaciation, so that it has a
]Oelatively gentle grade in these ranges to well within its headwaters.

!l7110-3,t
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The structures of thi~ northern part of Backbone Ranges, besides having a
general strike parallel 'with the main trend of the mountains, appear to be
distributed in narrow belts of close foleting separated by broader belt~ of more
opcn folds., though not as open as those referred to in Canyon Ranges.

Southward, along the ranges across Keele River, no distinct change was
observed to as far as the drainage basin of Redstone River. Here, however, the
texture of the topograph~' and i!-"po!ogic strueture~ (-ecoPlei' coarser (Plate XII).
The southern head of Redstone River and the heads of Root and North Nah::mni
Rivers have great valleys with iJoors 1 or 2 miles wide, and are open, U-shaped
in cross-'section. These valleys and their main branches cut across at least hl-'0
outstanding anticlines; one, on the west of Redstone River and between it e.nd
the head of South Nahanni River, is about 20 miles wide; the other, between the
heads of Root and ::'-Jorth N ahanni Rivers on the east and Redstone River on the
west, is about 3fi miles wide. These anticlinal structures are very flat in their
cent.ral parts, the '.::trata lying almost horizontally or dipping gently across larl2;e
areas. Stratification is shown with reJi1ark9.hle c]parness, and the structures
have been carved into steep mountains. The effects of glacial erosion are notahly
apparent in thc more westerly anticline where a remarkable biscuit-board
pattern of cirque::: rimmed by precipitous walls' and surmounted by fantastic
pinnades has been cut from a great thickness of horizontal strata, apparently
nia.ssive limestones.

The northeastrrn flank is an area of relatively light precipitation containing
few glaciers. In Pleistocenc time, this flank was only lightly carved by alpine
glaciation, though the main valleys that traverse them show extensive vaJley
glaciation, To the southwest precipitation increases, many small alpine glaciers
are present today, and carving by Pleist0cene ice is marker!.

PEEL PLATEAU

Peel Plateau is a grcat triangular terrace occupying the angle bptween the
north front. of Mackenzie Mountains and the east front. of Richarclson Mountains
and overlooking the Interior Plains on the northea.st. The evenness of most of
its surface is a striking feature. Its northeast, boundary is a scarp facing
::vIackenzie Delta, the Interior Plains, and Mackenzie Plain. It ext.ends as a
narrow l"loping step in front of Richardson :NIountains along the west side of
Mackenzie Delta ancl Peel River from 24 miles north of Rat River to Satah
River. From there the bounclary ~weers in a broad curve east and southeast
to near :Mountain River. Throughout this distance, nearly 250 miles, the scarp
rises conspicuously 200 to 1,000 feet, excrpt between Arctic Red and Rampart.s
Rivers where it becomes indistinguishable in a broad l"lope. The southern
boundary of the plateau is well defined along the foot of Mackenzie Mountains,
and the wrstern boundary is marked by the front ridges of Richardson Mountains
and the southeast extremity of Porcupine Plateau.

The evenness of the plateau is interrupted in tlw south and west by hills
standing above its surface. Between Snake and Arctic Red Rivers these hills
form two t.erraces (Plate XIII), one above the other, superimposed on the
main surface of Peel Plateau, so that approached from thp direction of the
Interior Plains three steps may be obfirrved, namely, the bottum step onto the
main surface of the pJateall, then the middle strp onto the lower of thr terraces,
and. finally the top step to the surface of the higher of the two terraces. The
main surface of the plateau, the bottom step, truncates the upturned edges of
Pall'£ozoic and Mesozoic strata and is, therefore, a surface of erosion. The
same appears to be true of the smface of the middle step, but information is
lacking. This step is not well defined, the steepening of the topography that
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marks its outer boundary being only discernible in some views, and it does not
stand above the main surface conspicuously as the top step does above it. It
is most distinct between Peel and Arctic Red Rivers, where it extends more
than 50 miles north from the front of Mackenzie JVIountains. Areas of hills
between Snake River and Trevor Range appear to represent, the level of the
middle step.

The top step consists of a group of undulating plateaux separated, by a
broad, poorly defined valley, from Mackenzie Mountains to the south. These
plateaux are composed of horizontal strata whose bedding shows conspiruously
on the bare upper slopes around their promontories. They have rounded profiles,
are dissected by V-shaped valleys, exhibit no sculpturing by glaciation, and are
evidently the remnants of a large continuous area of horizontal strata formerly
capping this part of Peel Plateau.

In the southwest part of Peel Plateau the hills standing above its main
surface, such as Trevor Range, appear to be formed of folded resistant strata
extending along structures trending northwest from Mackenzie Mountains. ~orth

and west of Peel River, a few :::mall hill areas closely parallel or diverge south
eastward from the front of Richardson Mountains, and north of Caribou Rivel'
the plateau surface swells into a broad, smooth, gently sloping, dome-like hill
about 10 miles long.

In the extreme southwest curner of Peel Plateau a bruad, shalluw depression,
Bonnet Plume Basin, lies between Peel River and the first slopes of the mountains·
to the south. Its surface is below that of the plateau to the north and east
and of the extremity of Porcupine Plateau on the west. A part of it, at least,
is underlain by Tertiary strata l overlying folded Palreozcic sediments. 2

The dissection of Peel Plateau is, as a whole, in a youthful stage. The
main streams have their heads in the mountains, and have cut their courses to
fairly steady grades in canyon-like valleys where their stream beds occupy
nearly half the valley floors. The exceptions are where Bonnet Plume and Wind
Rivers cross Bonnet Plume Basin. Peel River is 600 to 1,000 feet below the
plateau for some hundreds of miles. Its valley varies in different parts of this
distance from youthful and canyon-like, where the rock is resistant, to mature
and broad in areas of soft rock, and this is also true of some of the other main
streams. Between the mouths of Bonnet Plume and Snake Rivers some of the
meanders of Perl River are entrenched in the plateau. Two, certainly, and
perhaps three stages of entrenchment are recorded by rock terraces in the
canyon-like valley of Arctic Red River near where the river leaves the plateau.
The heads of the larger streams that gather their waters on the plateau, notably
tributaries of Arctic Red River, occupy serpentine courses in broad, shallow
valleys, and the streams only become entrenehed as they approach the main
rivers.

Peel Plateau appears to have been covered by Pleistocene ice except,
perhaps, for its highest levels, such as tho"e of the third step, and some smalI
areas, such as the summits of Trevor Range. The scouring effect of glaciation
was light. Some areas of the plateau in Yukon, we<st of Peel River, show no
sign of ice action in the air photographs, but others are covered by a thick
mantle of drift studded with kettle-holes and lakes. The border of the ice is
believed to have been close to the edge of Richarclson Mountains. Ice movement
seems to have been northwest along Mackenzie River, west on upper Peel River,
and north down lower Peel River. The western parts of the plateau seem to·
have become clear of ice at an earlier date than those in the east, enabling the

I Camsell. c.: Peel River and Tributaries: Geol. Surv., Canada. Ann. Rept.• vol. XVI, pt. CC. p. 24 (1906).
, Hume. G. S., and Link, T. A.: Canol Geological Investigations in the Mackenzie Area, Northwest Territories and

Yukon; Geol. Su'v., Canada, Paper 45-16, p. 62 (1945).
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drainage to cut a great canyon-like river course from Arctic Red River drainage
basin near :Many Beaver Lake across the present watershed to the great bend
of Snake River.

Arctic Mountain Area

Arctic Mountain area is comprised of Richardson and British Mountains,
Arctic Plateau, and the Arctic Coastal Plain.! It, is bordered on the east by
Peel Plateau and Mackenzie Delta. On the south it is cut off from Selwyn
:YIountains by the southeast end of Porcupine Plateau, and on the west and
southwest it is bounded by Porcupine Plain.

The Arctic Coastal Plain is here included in the Arctic Mountain area to
complete the description of the physiography west of Mackenzie Delta, though
perhaps it is not part of the Cordillera.

As in other parts of the Eastern system, the Arctic Mountain area IS

underlain mainly by sedimentary rocks, but small intrusions are known in
British Mountains and in the northern part, of Richarclson Mountains.

ARCTIC COASTAL PLAIN

The Arctic Ocean is bordered by patches of narrow, low, coastal plain
(Plate XIV), bounded on the land side by a scarp of cliffs 20 feet or more
high. 2 A second plain or plateau surface extends inland from the top of the
scarp and is regarded as the main coastal plain. It rises gently southward for
6 to 12 miles. Small lakes and ponds are spotted over this main, or raised,
coastal plain from Mackenzie Delta to Firth River except where the larger
streams, such as Blow and Babbage Rivers, have developed flood-plains and
deltas as they approach the sea and appear to have obliterated them. West of
Firth River they are absent even between the larger streams, and the surface
of the plain appears more even than to the east. }vIany of these lakes and ponds
are remnants of lagoons of former shorelines, several of which parallel the coast
as far inland as 8 to 10 miles, near Babbage River. Those still farther inland
appear to have had a different origin.

ARCTIC PLATEAU

South of the Arctic Coastal Plain the land rises to a rolling surface and
the area it covers is referred to as the Arctir Plateau.

In some parts of its length, particularly east of Babbage River, the
boundary between the Arctic Coastal Plain and Arctic Plateau rises as a gentle
scarp. Southward the plateau surface sweeps up to the bordering mountain
ranges and into the gapbrtween Richardson and Briti~h ::Vlountains (Plates XV
and XVI) where it is studded with scattered riclges of hills and low mountains,
some of which by the general level of their tops suggest the presence of a
former higher erosion surface. The ridges in this gap strike northwesterly,
fanning out in harmony with the structural trends of the mountains to east and
west. These ridges indicate that the plateau is largely underlain by folded
strata, probably sedimentary rocks. A few scattered lakes and ponds lie along
the valley of Babbage River, which has a relatively narrow course in the plateau.
About midway between Richardson and British iVlountains, a small, rugged area
stands above the plateau (Plate XV), most of it formed of steeply dipping
strata striking north.

I For continuation westward of the units of the Arctic Mountain area See Ebbley, lr.. N: ~Iin. and Met., Sept. 1944,
p.418.

2 O'Neill, 1. 1.: Report of the Canadian Arctic Expedition, 1913-18, vol. XI, pt. A, p. 11 (1924).
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Little information is available on the areas where British Mountains,
Arctic Plateau, and Porcupine Plain have common boundaries. The plateau
country appears to extend around the southeast end of British Mountains
(Plate XVI), and to merge with the areas that rise f!"Om the flats of Porcupme
Plain. A belt of rolling, hilly country separate's the' mountains and the plain
along the 141st :Yleridian. In aspect it resembles both Arctic and Porcupine
Plateaux, but the presence of intrusions in it just west of the meridian suggest.,;
that it is part of Porcupine Plateau, and that it should be placed in thE' Interior
system. The boundary between the Eastern and Interior systems here is, there
fore, tentative, and may require considerable revision in the light of more
information.

Drainage irregularities show in the air photograph::; east of Firth River
along the northern edge of Arctic Plateau as far as 20 milrs from the sea. They
include ponds, small lakes, and abandoned drainagE' channels extcndin~ north
westerly across the divides between the present stream valleys. To the south
and west beyond Firth River they are' not apparent, nor are lakes or ponds
present on the second coastal plain. These features are not as fresh as the
glacial forms of southern Yukon, due, perhaps, to greater age, generally softer
materials, or Arctic conditions of ero::iion. They are thought by the writer to
be of glacial origin, and as such would indicate that the ice pushed westward
along the lower part of Arctic Plateau and Aretic Coastal Plain as far as about
Firth River, and that Herschel Island may owe its exi::itence to morainic depo.,;its.

RICHARDSON MOUNTAI rs

Richardson Mountains form a remarkably straight, and, except in their
broad north end, narrow belt of rough country between Peel Plateau on the
east and Porcupine Plain and Arctic Plateau on the west and they form a
continuous watershed throughout their length. The greater part of these
mountains presents the aspect of closely spaced hills with smooth profiks,
broken only here and there by alined outcrops of harrier strata crowned by
scattered crags. For the most part, Richardson Mountains are no more rugged
~md are lower than the southern foothills of the Rocky Mountains, which they
resemble somewhat in their bare slopes, and their position adjacent to areas of
relatively 'low relief-1Vlackenzie Delta, Peel Plateau, Arctic Plateau, and
Porcupine Plain-is partly respon~ible for their being termed mountains.

Richard~on TvIountains have their highest points and greatest width, about
40 miles, "vest of Mount Goodenough (Plate XVI), and here the central area is
truly rugged, ·containing sharp rido'es with steep, rocky slopes and spurs, separ
ated by deep V-shaped valley~. On the flanks of this central area the mountains
revert to their typically less rugged character. Here most of the strata appear to
dip at angles of 25 to 40 degrees, and many of the ridges are asymmetrical, with
gentle dip slopes and steeper f:1ces where the beds are exposed. Towards their
northern extremity these mountains form roughly parallel ridges striking north
and merging in that direction with the ::iurfacc of Arctic Plateau. They do not
turn westward to parallel the coast, as suggested in some early reports.

Southward from thpir rugged area, Richardson Mountains narrow to 25 miles
at Rat River Portage and to 12 miles opposite Road River. From Vittrekwa
River to the south end of the mountains, at Peel River, they continue as a narrow
belt. Fifty miles from their north end they hecome lower, and it is doubtful
if any points in them south of Rat River reach an elevation of 4,000 feet.
Commonly the mountains have steep, smooth slopes, only few rough outcrops
even on their ridge tops (Plate XVII), and some of their ridges are long and
even and, viewed from the air, resemble immense road embankments. These
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features suggest a former Nasion surface tru:1cating their tops. On the west
side, Richardson Mountains rise from Porcupine Plain as a belt of low foothill:::
5 to 10 miles wide. These hills mark the first upturned strata, and are followed
by successively higher, :;teeper ridges as the mountains are entered. Un the
rast lhe border is more sharply defined, appparing in some views as a scarp, as
far south as Vittrekwa River. From there southward spurs of hills diverge
southeastward from the main line of the mountain front and disappear in Pcl'l
Plateau.

As topographic features Ril:hardson :Mountains are di::;tinctly separated
from Mackl'nzie lvIountains by Peel Plateau, but at their south end the structural
trends seen in the ridges of Richardson :Mountains, particularly on the southeast
flank, diverge southeastward, and can be traced some di:;tance across Peel
Plateau toward ridges between Bonnet Plume and Snake Rivers, suggesting that
structurally Richardson Mountains are a northward continuation of NIackenzie
Mount.ains.

The rocks described from Richardson i-,;Iountains are 2edimentaryl' 4. They
include a thick section of s~ndstones and shales overlying sandstone'S and
quartzites. The upper part at least of this section is of late Mesozoic age.
No fossils have been obtained from the lower strata, and the rugged central
area of the northern part of the mountains remains completely unexplored fr0111
the ground. Except for a small intrusion that will he referred to later, no
intrusive rocks are known, though Il1l'ntion of granitic boulders has bren made
by Ogilvie, Isbister, and Petitot. .\.ir phJtographs of a rugged area about
6 miles in diameter, at the heads of Little Bell and Rat Rivers north of
MrDougall Pass, show massive and a,pparently unstratified rocks. '"'\Then first
noted in the pictures, these were thought to represent an intrusion, but reports
deny any float of intrusive rocks in the streams draining from it. 5 A dioritic
intrusion is, however, exposed for a width of a quarter of a mile 01' more on
the west side of Mackf'nzie Delta near Mount Goodenough, and dykes have
bel'n founel in a few scattered localities along the ea::;t side of Richardson
Mountains. G

No evidence of Pleistocene glariation wa::; noted in the southern interior
of Richardson Mountaim. Thl' ice pushed from the east acros:; Peel Plateau
and was joined by ice from the south coming from Mackenzie and Selwyn
Mountains mainly down the valley::; of Snake, Bonnet Plume, and 'Wind Ri"ers.
This ice movecl up Peel River past tJw south end of Richardson Mountains and
spread finger-like glaciers up two tributary valleys to the north,,'pst along the
border of the mountains to the edge of Porcupine Plain (Plate XVII).

Along the east side of Richardson Mountain the ice does not seem t.o have
built up moraines, except in parts l)f Peel Plateau previously mentionecl. It may
have pushed into McDougall Pass (1,200 feet high) where a few small lake::;
probably owe their existence to glaciation, though no mention of this origin is
macle in reports. CamSI'll gives the maximum elevation of the ice on Mount
Goodenongh as about 3,000 feet. 7 The icE' pushed on north and around thl' north
end of the mountains ancl northwestward along the "~rctjl~ Coastal Plain. If any
part of Ri.chard::;on Mountains 'uffel'ecl Pleistocene alpine glaciation, its action
was very hght. Excellent pictures of Hle north sides of MDunt Goodenough anr!

1 \lcConnell. R. G.: Rerort on nn Explorotion in the Yukon and Mnckenzie Basins, N.W.T.; Geol. Sun'., Conadn, Alln.
Rel'l.. vol. IV, Ill.. 0, 1888-89, IlP. 27-28, 110-120 (1890),

'1 O,l!'ih'ie, W.: Exploratory Survey of PRrt.of the Lewes, To.t-on·c1uc, Porcupine, Bell. Trout. Peel, and )fackl'llzie Ri\'f>r~;
Dert. of Interior, 1~R9, rt.. VIlI. r. 65 (1890).

'Cnmsell. C.: Report on t.he Peel River nnd Tributaries; Geol. Sun'., Ca.nada, No. 951, pt. CC, p. 45 (1906) .
• Humc, G. S.• and Link. T. A.: Or. cit., p. 64.
, Hamilton. F. J.: personal communication (1945).
'Spivak. J.: personAl communicat.ion, 1946.
T Camsell, C.: Peel River ROd Tributaries; Geol. Surv., Canada, Ann. Rept., vol. XVI. pt. CC, p. 40 (1906)
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higher peaks to the west show no indication of cirques, the mountain torrents
occupying :steep, V-shaped valleys with interlocking SPUl'S. Photographs taken
on August 4 show very little snow left in these mountains, bearing evidence of
the lightness of precipitation.

BRITISH MOUNTAINS

British lVIountains constitute the east end of an extensive mountain region
in northern Alaska known as Brooks Range. In Canada, British Mountains
rise rather abruptly from Arctic and Porcupine Plateaux on the north and :south
respectively. \Vhere Arctic Plateau continues around the mountains to the
southeast and Routh it iR higher and has more relief, so that, aR the elevations
of British Mountains decrease gradually in this direction (Plate XVIII), the
boundary of the mountains is less distinct than on the north and south. The
highest and broacleRt part of British MountainR in Canada iR near the Inter
national Boundary, where they have peaks reaching elevations vf more than
6,000 feet (Plate XIX). Their ridges are long, and have a general northwesterly,
parallel alinement, but thcy are connected in many places by high, transverse
saddles near where they merge with the Arctic Plateau. The ridge:s at the
southeaRt end of British Mountains bend southward as though to parallel those
of Richardson Mountains. British Mountains are traversed by Firth River
from southwest to northeast, and an irregular depres"ion, interruptecl by isolated
ridges, extends northwest from Arctic Plateau close to their axis nearly to Firth
Ri ver. Several streams· crOSR the c1epreR8ion, and their va Hey:;: are connected
by broad \-vind gaps. Throughout these mountains the valleys are deep and
V-shaped in cross-section, and air photographs show no sign of alpine or other
glaciation. The mountains are composed mainly of sedimentary rocks, but
contain small intrusions clo:::e to the 141st :Meridian 1

INTERIOR SYSTEM

The Interior system forms the great intermediate unit of the three systems
of the Canadian C'ordillera. It :stretches from the Forty-ninth Parallel 1,300
miles northwest nearly to the Arctic Ocean and into Alaska beyond the 141st
Meridian. Its average width in Canada is about 200 mileR, but it broadenR in
Yukon to more than 300 miles.

The Interivr system is composed of several major and minor mountain
and plateau areas, but for much of it these areas are arranged in three pairs of
segments transverse to the general trend of the Cordillpra. Each pair consists
of a mountain area on theeaRt, underlain largely by old rocks, including thick
sections of Precambrian sediments and later intrusive rocks, and a less moun
tainous plateau area on the west, formed to a greater extent, except in the
north, of younger rocks and less intrusive material. Beginning in the south, the
first of these pairs is the Southern Plateau and Mountain area, composed of
Columbia Mountains on the east and the Interior Plateau on the west. The
second pair is the Central Plateau and :Mountain area composed of Omineca
and CassiaI' Mountains on the east and Skeena and Hazelton Mountains and
Stikine Plateau on the west. In the north, the Northern Plateau and Mountain
area is more difficult to subdivide satisfactorily owing to its complexity in both
topography and geology, and to the meagre information availablefol' much of
it. In its southern part it is composed of a pair somewhat similar to those of
the areas to the south, at least topographicaHy, consisting of Selwyn Mountains

1 Maddren, A. G.: Geologic Investigations along the Canada·Alaska boundary; U.S.U.S., Bull. 520, pr. 297-314 (1912).
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on the northeast and Yukon Plateau on the southwef't. Yukon Plateau, how
ever, spreads out irregularly to include many. and diverse features, and its
geology is extremely varied. The remaining northern part of the area includes
no defined pair, but is composed of Ogilvie :YIountainf' in the south and
Porcupine Plateau and Plain to the north.

Throughout the Interior sYf'tem the mountains on the east side of each
pair of physiographic units are approximately as high as those of the Eastern
system to the east 01' northeast. They constitute a belt of relatively heavy
precipitation, commonly known in f'outhern British Columbia as the second
wet belt, whereas the plateau areas to the west of the mountains are relatively
dry, sheltered as they are by the mountains of the Western system.

Southern Plateau and Mountain Area

The Southern Plateau and Mountain area consists of Columbia Mountains
on the east and the Interior Plateau to the west and northwe::it. The name
Columbia Mountains is here used to embrace the ranges west of thr Rocky
Mountain Trench and south of the big bend of Fraser River, which together
form the mountain unit of the first or most soutlH'rly "pair" referred to above.
The Interior Plateau comprises the area of southern British Columbia commonly
referred to as the belt of Interior Plateaus, or Plateaux, and forms t.he plateau
unit of the same pair. In this report the Southern Plateau and Mountain area
is only described at sufficient length to indicate its relation to the present
general scheme of Cordilleran subdivision.

COLUMBIA MOUNTAINS

Columbia Mountains form a great wedge between the Interior Plateau on
the west and the Rocky Mountain Trench on the east. They are separable
into four major ~ubdivisions, namely, Purcell, Selkirk, Monashee, and Cariboo
Mountains, by great diagonal vaJlcys. Columbia Mountains are composed
mainly of crystaJlinf> rocks-largely altered Precambrian f'cdiments and Mesozoic
intru::iions. They exhibit more relief than the Rocky Mountains to the ea::it,
rising in many places to more than 8,000 feet abovrtheir major valley floors.
In places remnants of an old erosion surface, probably extending from the
Interior Plateau, are apparent in the::ie mountains. The heavy precipitation
they rccrive maintains many ice-fields and glaciers along their main ridges,
and in Pleistocene time thrir valleys were deeply sroured by ice, ""hieh reached
to near the tops of their lower summits.

INTERIOR PLATEAL:

The Interior Plateau is 30 to 40 miles wide in the south hetween Monashee
and Cascade Mountains. It broadens northward to where it extends from
the Coast Mountains on the west 200 miles eastward around Cariboo :YIountains
to the Rocky :iVIountain Trench, occupying the entire distancE' between the
Eastern and Western mountain system::i. Its northwest boundary, 500 miles
from the Forty-ninth Parallel, follows an irregular line from Morice Lake
in the southwest to the trenrh .40 miles south of Finlay Forks in the northeast.
The plateau is drained mainly by Fraser River, but parb also drain to Skeena
and Peace Rivers in the north, and Columbia River in the south.

The Interior Plateau consists essentially uf rolling uplands separated from
each other by deep valleys. In its southern part the upland, an old erosion

07110- -4l
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-surface, lies from 4,000 to 6,000 feet above sea-level, but decreases in elevation
and relief northward. North of the fifty-fourth parallel it is 3,500 to 5,000 feet
high, and for more than 60 miles north of Nechako River only a few points
reach an elevation of 5,000 feet.

The Interior Plateau is divisible into two parts, Fraser Plateau in the
south and Nechako Plateau in the north. ~o very distinct features separate
them, but their boundary is placed at about the fifty-third parallel. In Fraser
Plateau the upland surface is high and the main valley floors are low, presenting
a greater relief than in ~echako Plateau to the north. This general difference
in relief is the most notable distinguishing characteristic.

In Nechako Plateau the valleys are broad, and the divides are compo~ed

of rounded hills that seldom reach more than 1,000 feet above the surrounding
country. A plain with a general elevation of 2,300 feet occupies a large area
between Fort St. James on the west and Prince George on the ~outheast. In
this plain t.he main river valleYF arc broad and shallow, and the courses of their
strealllS are entrendled in narrow inner valleys 50 to 400 feet below the general
level of the plain. 1 Towards the north boundary of the plateau the hills are higher,
and distinct areas of upland occur at elevations of 4,000 to 5,000 feet, but the
valleys occupy the larger areas. Thus, the greater part of N echako Plateau is
cut below the upland surface apparent on the adjacent mountains and on
isolated high areas within it. The border between the plateau and the moun
tains to the north is drawn where mountains occupy considerable areas above
the upland surface and the valleys below this surface no longer form the
larger areas. This is an arbitrary position, as thr upland surface continue~ to
he a notable feature of the southern parts of Omineca, Skeena, and Hazelton
Mounta.ins to the north and northwe~t.

To the east, south, and west of the Interior Plateau the upland surface
rises towards the bordering mountains, and in places can be traced' far into
them, so that here, too, as in many other places in the Cordillera, the boundaries
between plateaux and mountains must be placed arbitrarily within ill-defined
zones.

In most parts of Fra~er and Nec'hako Plateaux monadnocks stand on the
upland as isolated mountains or small ranges of mountain~. In a few places in
the western part the surface appears to be warped into domes that may be
structural or may br volcanic accumulations resting on the upland surface.
These "domes" have been partly dissected into mountains abovr the surrounding
plateau, as for instance, Ilgachuz Range.

The present, generally low precipitation of the Interior sy::;tem was pro.bahly
also a feature of Pleistocene time. ThE' entire Interior Plateau appears' to have
been covered by ice that moved into it from neighbouring areas of high preripi
tation. At its maximum the ice moved in southerly directions in Fraser Plateau
and eastward in Nechako .Plateau. 1

Central Plateau and Mountain Area

A great expanse of mountains and plateaux lies 'between the Eastern and
Western systems, and between the Southern and the Northern PI,ateau
and Mountain areas of the Interior system. It constitutes' the Central
Plateau and Mountain area, consi~ting of a well-defined eastern mountain belt,
Omineca and CassiaI' Mountains, and a western area of mountains and plateaux,
Skeena and Hazelton Mountains and Stikine Plateau.

:. 1 Armstrong, J. E.: Ceol. Surv., Canada, personal communication (1946).
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The Central and Northern Ptateau and the Mountain areas have no distinct
Jividing line. the Central area 'being a southward extension of the larger area
to the north. The boundary between them is cl:rawn ar.bitrarilyalong the edges
of their subdiviS'ions, and approximates the sixtieth parallel.

OMINECA AND CASSIAR MOUNTAINS

Omineca and CassiaI' Mountains constitute essentially a continuous belt of
mountains stretching northwest along the west side of the Rocky Mountain
Trench and Liard Plain from the Interior Plateau to Yukon Plateau. The belt
is bordered on the &outh and we:;t 'by N echako Plateau, Skeena Mountains, and
btikine and Nisutlin Plateaux. The Om1neca-Cassiarbatholith of granitic
rocks forms the backbone of these mountains. Though several of the main
streams draining them head at or beyond the west boundary and flow eastward
through the mountain~, no features serve to srparate thr belt into distinct
subdivisions, but it has been found practicable to draw the boundary between
the Omineca Mountains and the Cassiar Mountains at the valley of Finlay River
where the chain is a.ppreciably narrower than elsewhere in its length.

The boundaries between the mountains and the plateaux to the west are
indefinite, and the positions indicated on the map are debatable in many places.
For instance, in the Dease Lake l country, it is drawn east of Dease Lake,
though this places mountains in tile plateau areas. Farther south the mountain
area is shown bulging southwest to include part of Hotailuh and Three Sisters
Ranges, though considerable areas of plateau lie northeast of them.

The heads of btikine River reach the 'western::;lopes of Omineca and Cassiar
Mountains for about half their length, ·but except for Pitman and Chukachida
Rivers, whic,h head near the axis of the moun.tains, do not penetrate them faT
more than a few miles.

Omineca .:11ountains

Omineca ::Vlountains comprise three main divisions, Finlay, Swannell, and
Hogem Ranges.

Finlay Ranges. On the east along the Rocky Mountain Trench, Finlay
Ranges include Wolverine, Butler, and Russel Ranges. These are separable from
SwanneD Ranges to the west along a line from nea.r :Manson creek north up
Pelly Creek and thence to Finlay River. Finlay Ranges Me notable for the
smooth profiles that characterize their slope:; and most of their summits in
contrast with the ruggedness of other part~ of Omineca Mountains. The general
plan of each of their main ranges shows a single backbone ridge approximately
parallel with the Rocky Mountain Trench with spurs projecting normally from it.
Except for a small granitic stock between MesiJinka and Swannell Rivers they
are composed mainly of Precambrian and Pal~ozoic sedimentary rocks, with
areas of Mesozoic ~trata along their west flank. The only glacier noted is near
Swannell River, and as a whole the ranges show only littlf' evidence of glacial
erosion.

Swannell Ranges. West of Finlay Ranges, Swannell Ranges, comprising
Tenakihi, Ingenika, and other, unnamed ranges west of Russel Range, are
extremely rugged, and are mainly composed of the rocks of the Omineca-Cassiar
bathoJith, flanked on the west by, mainly, Mesozoic and Upper Palreozoic strata
and on the east by Mesozoic, Palmozoic, and Precambrian strata. Many of their
peaks are more than 8,000 feet high, and these contain many sman ice-

I Kerr, F. A.: Dense Lake Area; Geol. Surv. ,Canada, Sum. Rept. 1925. pt. A, p. i7 (1926).
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field~ and glacier~. The valleys between the ranges are large, and many
of their valley floor::; are from 4,000 feet to nearly 5,000 feet above sea-level.
The vaHrys form an irreg-ular, somewhat rectangular pattern, with a main
north westerly trend, the mountain~ sta.nding in groups among them rather
than as long ridges. Remnants of a· former erosion surface show in only
a few places, notably along the west side approaching Spatsizi ·Plateau
and south of Thutade Lake. The mountains appear to occupy an area
that had marked relief before the advent of Pleistocene ice, which served
further to increase this relief and ruggedness. The valleys are heaNily
scoured, and alpine glaciation was general but relatively light on the eastern
slope of the mountains. At the headwaters of Ingenika River glacial
erratics have been found to elevations of 7,200 feet.!

H ogem Ranges. Hogem Range::: are separated from SwanneH Ranges
along an irregular boundary from Manson River on the west side of \V01
verine Range northwestward up Omineca River and beyond to near the
south end of Thutade Lake. T,he geology of Swannell and Hogem Ranges
is much the :;:.ame, but less of the batholith is exposed in Hogem Ranges,
and large areas of flat-lying (;retaceous rocks form plateaux in their
northern parts. Peaks in Hogem Ranges, however, have lower elevations,
and extensive areas of an old erosion surface, stepped up above the
general Irvel of Nechako Platea.u, rl'main around their higher parts. Along
the southern edge of the ranges, near Tchentlo and' Chuchi Lakes, this
surface is so extensive that it is questionable whether a large part of these ranges
would not be more correotly referred to a~ a separate plateau. The general
aspect, however, is that of mountains, and no suitable division could 'be found.
In the western part of Hogem Ranges glacial strire and erra.tics found on
summit,,; more than 6,000 feet high indicate that the general movement of the
ice was from west to east. 2 The only alpine glaciers are on Comb Peak, but
cirques occur in many parts of the mountains.

Cassiar NIol£ntains

CassiaI' Ylountains, in their general features, are the northward continuation
of Omineca Mountains. They are divided here into Stikine Ranges and Kechika
Ran!!:f'S , and a fringe of plateau country, Dease Plateau, is included with them.

Kechilw Ranges. Along the Rocky Mountain Trench, Kechika Ranges
are the northward eA'ten~ion of Finlay Ranges, and like them consist of more
or less parallel ridges with moderately even summits, and are compoRed of
old sedimentary rocks, here mainly of Palreozoic age. The only intrusive
rocks known are -those ofa small stock at their south end. Kechika Ranges
cuntain no glaciers, and appear to have .been relatively lightly glaciated in
Pleis-tocene time. 3

Stikine Ranges. Stikine Ranges are separated from Kechika Ranges along
a line from Obo River north through to Dall Lake Valley, down Turnagain RivE'r
to Sandpile Creek, and thence to Red River. The bathnlithic core apparently
continue,,; throughout their length, flanked by the same belts uf strata as ln
Omineca :Mountains to the south. Stikine Ranges also show the same type of
drainage pattern, and the tendency to grouping rather than alinement of peaks.

1 Lord. C. S.: Gool. Surv.• Canada, personnl communication (1946).
2 Annstrong, J. E.: Geol. Surv.. Canadll, personal communication (1946).
8 Hedley, M. S., and Holland, S. S.: R.econnaissAnce in the Ar·ea of Turnagain and Upper Kecheka Rivers.

Northern Brit.ish Columbja; B.C. Dcpt.· Mines,.. Bull. No. 12, 1941.
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Remnants of a plateau surface are noticeable along the westerly flank of the
mountains and become progressively apparent northward, appearing on both
sides beyond Turnagain River.

On the west side of Stikine Ranges the area at the head of Turna.gain River
containing Three Sisters Range consists, to a notable extent, of plateau country,
and a part of it would be placed in ::)tikine Platc.allx were it not for Three
Sisters Range. Near the sixtieth parallel, at the hea'ds of Jennings, Tuya, and
Blue Rivers, the upland surface of the bordering plateaux has only begun to be
dissected, and the entrenchment of the valleys has not yet reached the foot of the
mountains. The valleys between the mountains extend with gentle, flattening
grade into the plateau, where they are open and shallow. The mountain spurs
between the valleys slope down to the undulating hills of the plateau without
break in their profiles. Thus this area lacks the deeply entrenched valleys that
are such a characteristic feature of most of the~e ranges, and of the Canadian
Cordillera as a whole.

Farther north, between the heaos of Swift and Rancheria Rivers, the valleys
are entrenched below the plateau surface as in the south, but at the northern
extremity of these ranges the stream heads are again at the level of the old
surface that surrounds the mount.ains.

SllIall alpine glaciers exist in the ::;outhern part of Rtikine Ranges. In
Pleistocene time the ice covered thrm to an elevation of 6,500 feet. The upper
leveli' show only light glacial erosion, but the main valleys are deeply scoured 1 .

Dease Plateau. On the northeast side of Stikine Ranges, the place of
Kechika Ranges ii' taken by a belt of lower, even-topped summits, which
constitutes Dease Plateau. The plateau as a whole resembles a partly dissected
"terra~e" in front of Stikine Ranges overlooking Liard Plain, and in places,
notably in the north, its front stands distinctly a.bove the surface of the plain.
The plateau is intersected by the valleys 0.£ the tributaries of Liard River
emerging from the mountains, and holds on its surface isolated mountains or
groups of mountains. Iti' upland: surface appear.Q to be one with that of Nisutlin
Plateau to the north.

SKEENA AND H.\Z8LTON MOUNTAINS AND STIKINE PLATEAU

Skeena and Hazelton Mountains and Stikine Plateau occupy the space
between Omincca and CassiaI' Mountains and the 'Western system, with t.he
Interior Plateau bounding them on the south and Yukon Plateau on the north.

This unit is maJe up of Stikine Plateau in the north, Rkeena Mountains in
the south, and Hazelton Mountains in the southwest. N ass Basin, which forms
a separate feature, is grouped with these mountains.

H azelton 1110untains

Hazelton Mountains comprise Bulkley and Nass Ranges. The fDrmer 2

-constitutes the southern end 'of the unit, and they st.and encompassed by great
valleys on the northwe~t, north, and east, and emerge with Nechako Plateau in
the south and with the Coa~t Mountains on the southwest. On the northwest
these mountains stand close to the Coast Mountains, from which they are
separated by the valley of Zymoetz and Clore Rivers. On the east they are
separated from Skeena Mountains by Bulkley Valley. To the north, aCl'DSS

1 Johnston, W. A.: Geol. Surv.,.Canada, Sum. Rept. 1925, pt. A, pp. 37-48 (1926) .
.' Kerr, F. A.: The .Physiograph~·or the Cordilleran Re/lion of Northern British Columbia and Adjacent Areas; rrans.

Roy. Soc., Canada, 3d. ser., \'01. XXX. sec. IV, p. 145 (1936).



46

Skeena Valley, Nass Range stands in a similar position, separated from the
Coast Mountains by a major valley that extends north from Skeena Valley
along Cedar and TseaxRivers to join the valley of Nass River.

Bulkley and Nass Ranges contain peaks more than 8,000 feet high, and
several ice-'fields and glaciers. The southern part of Bulkley Range slopes to
lower elevations on approaching Nechako Plateau.

Nnss Easin

~ass Basin is a large d2prcssion lying north of Nass Range and against.
the Coast Mountains. It is a great, timber-covered valley more than 20 miles
wide. Its floor is rolling and some of the hills on it reach elevations of about
4,000 feet. On all 'sides mountains slope steeply into the basin except on the north
where an old erosion surface apparent on the hill f:1.lmmits of the basin fisps to
those at the south end of Strata Range in Skeena Mountains. Several large
vaneys open into the basin; those from the west, nortb, and ncrtheast are deep
and nan-ow, but in the south Nass and Kispiox Rivers flow from it by very
broad valleys.

Skeena Jifountains

Skeena Mountains include many ranges, most of which have established
names such as Babine, Atna, Sicintine, Tatlatui, SlamgeE'sh, Strata, Klappan,
and Eaglenest. These ranges are closely spaced, but distinct, being separated
by a network of valleys, of which the main ones trend northwest and are broad
and deep. In several places they are continuous through thpse mountains, with
low divides between the Stikine drainage and that of ~ass and Skeena Rivers.
The main ridges and ranges parallel this general direction, and narruwer, deep,
transverse valleys cut across them, particularly in their easterly part, developing,
thereby, a nearly rectangular drainage pattern. Rome of the transverse valleys
are occupied by master streams, showinv; striking instances of lack of drainage
adj ustmen t.

Thp higher peaks of most of these ranges reach to 8,000 feet. They present
a skyline of rugged peaks showing a general uniformity of elevation. Remnants
of one or more old, undulating erosion surfaces are apparent in parts of these
mountains. In some places a surface is tangential to the tops of the peaks, and
a lower surface is apparent in the nearly uniform elevation of many high spurs
and saddles. Along the northern border of the mountains a surface is more
apparent than elsewhere, truncating many of the higher peaks in the interior
of these mountains and gradually losing elevation to merge with that of 8tikine
Plateau. On the east this surface appears to be the !'ame as that in the southern
ranges of Omineca Mountains and the northern eminences of Nechako Plateau.

Between Skeena and Coast Mountains a narrow tract of lower country
exhibiting a rolling 'SUl'face chararteristic of plateaux extends up Bell-Irving
River from Nass Basin to the valley of Iskut River and thence north along this
valley to where it merges with Stikine Plateau.

Skeena Mountains are composed almost entirely of Mesozoic sedimentary
and volcanic rocks, with small intrusions in places and Tertiary volcanic rocks
along their northern border.

During Pleistocene time the ice covered wide areas of Skeena Mountains,
and their lower levels and main valleys were much scoured. In the southeastern
part of these mountains there is evidence of a marked decrease in the intensity
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of ice action above elevations of 5,000 to 5,500 feet on the ridges, but the valleys
suffered much alpine glaciation. 1 At present ice-fields and glaciers are scattered
through nearly all their ranges, though few of them are judged to be more than
3 miles long.

St1:kine Plateau

Stikine Plateau is a great area of plateaux drained largely by Stikine and
Taku Rivers. It is bounded on three sides by mountains and extends north
westward to join with Yukon Plateau in forming a great belt of plateau country
spreading on through Alaska. The boundary between Stikine and Yukon Plateaux
is drawn for convenience along an arbitrary line from the south end of Atlin
Lake to the south end of Teslin Lake, so that except for'slllall areas near these
lakes no part of Stikine Plateau is drained by Yukon River.

Stikine Plateau is comprised of several parts, each a plateau in itself. These
are Spatsizi, Klastline, K,~hlin, Tanzilla, Kawdy, and Taku Plateaux. ~patsizi

Plateau forms a distinct area projecting 'Southeastward along the drainage of
upper Stikine River between CassiaI' and Omineca Mountains and Skeena
Mountains. The other plateaux lying adjacent to one another are not such
distinct units.

Nearly all of Stikine Plateau \vas covered by Plf'istocene ice to a height of
about 6,500 feet, only a few isolated mountains in the plateau areas being high
enough to project above it.2 Today the glacier on Edziza Peak is the only
one worthy of note within the general area of the plateau.

opatsizi Plateau. This occupies a broad basin between Omineca and: CassiaI'
\!Iountains on the northeast and Skeena Mountains on the southwe:;t. It consists
of several tablelands, or individual plateau units, which are in a youthful stage
of dissection (Plate XX), and are separated from each other by n network of
large valleys.3 Thi;:; is particularly typical of the plateau on the south side
of Stikine Valley. The surfacp of the tablelands is gently undulating, and most
of it is above timber-line, which has an elevation of nearly 4,500 feet. The
valleys that separate the tablelands are deep and U-shaped, and extend from
the mountains to the south towards the main vallev of Stikine River. Several
of the tablelands are bmad, and for more than 26 miles across them streams
occupy only shallow open valleys. Except for short distances in the lower parts
of the streams draining from them, dissection of some of these tablelands has
hardly begun. Scattered, rounded hills and several isolated mountains stand up
prominently above the plateau surface of the tl'\bJelands. Southwestward and
towards Thutade Lake the level of the plateau rises. Areas between the major
valleY'S become smaller; their surfaces have more relief; and rough mountnins
standing above the plateau surface take up more and more space. The boundary
between the plateau and the mountains is unusually indefinite. Patches of
country dominated by the undulating surface of the plateau are still apparent
southeast of Thutade Lake and in places along a narrow belt southwest of the
lake connecting with areas in Hogem Ranges. The northeast side of Spatsizi
Plateau is more dissected and rises more rapidly from the ent.renched valley of
Stikine River to Omineca and CassiaI'. Mountains. vVestward the plateau is
continuous into Stikine Plateau beyond the narrow neck formed by Eaglenest
and Three Sisters Ranges.

I Armstrong. J. E.: Geol. Surv.• C""ada. personal communication (1946).
'Johns~on. ,W.. A..:. gold Placers of Deasc Lake Area. Cassiar District, RC.; Geol. Surv.. Canada, Sum. Rept. 1925,

pt. A. pp. 4/-48 (192'6).
3 "Tableland" is used here and later in referring to broad. youthfully dissected uplands of either horizontal or complex

structure.
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Spatsizi Plateau is composed of flat-lying strata, mainly sedimenL~, found
to the southeast to range through the upper parts of Cretaceous into Paleocene
time. l Along the soutlHvest side of the plateau adjacent to Skeena Mountains
these strata are upturned and crumpled along a pel'sistent fault zone sf-veral
miles wide that extends through Thutade Lake northwestward to Stikine River.

Kla:;tline Plateau. This plateau lies between Stikine River Valley on the
north and Skeena and Coast :Mountains on the east, south, and \-vest. It is
similar to the adjacent Spatsizi Plateau, though its tablelands are not as
distinctive and extensive as those to the east, and its surface is more irregular.
The area is more dissccted by major valleys. Un the west side, adjoining the
Coast Mountains, Edziza Peak rises prominently to an elevation of more than
'9,100 feet at the north end of a high relativrly evrn-topped ridge. This mountain
is a broad, glacier capped "olcanil' pile.~ From the ridge thl' lava surface spreads
northward, sloping to plateau level and filling parts of the adjacent valleys.
The cvennet'-S of the lava surfacr on the slopes of Edziza Mountain is broken
by several small volcanic cones, one of which is remarkable for ibs perfect
symmetry and lack of erosion. Viewed from above, the surface of the slopes
'01' Edziza Mountain shows clearly the original pattern of the lava as it flowed
from its vents, only slightly modified, if at all, by subsequent erosion.

In the western part of Klastli ne Plateau the Cretaceous rocks that make
up most of its east side are replaced by older :Mesozoic and some late Palmozoic
sediments and volcanic rocks as well as granitic intrusions, all of which underlie
the lavas.

Tanzilla Plateau. Tanzilla Plateau stands between Tuya River on the west,
Stikine River on the southwest, and Stikine Ranges on the northeast. In its
northern part, starting from these river valleys, it rises toward the ranges as a
broad, smooth surface to where it approaches Dease Lake 3 ,4, and then becomes
undulating and is broken by isolated mountains and groups of peaks that rea'ch
·el·evations of more than 6,000 feet. The plateau continues east of Dease
Lake for several miles to Stikine Ranges, and Dease Lake and the valleys of
the lake and Tanzilla and Stikine River:: are deeply entrenched below it.
South of the lake Hotailah Range also stands on it.s surface. Commencing at
Tuya Lake, at an elevation of about 3,500 feet, the valley of Tuya River cuts
into the plateau whose even surfaet' continues westward on Rawely and Nahlin
Plateaux.

.Vahlin Plateau. This plateau is borclprecl by Tuya River on the east,
Shesla.y River on the we;:t, and Nahlin River on the north. It is a broad table
land of nearly horizontal lava flows with a small mountain range, Level Moun
tain, near its centre. The surface of the tableland is approximately 4,000 feet
11igh. It is remarka,bly flat and much of it is poorly drained. The heads of the
streams flow in very shallow valleys on the surface of the plateau, and do not
'cut down into it until they approach the major valleys. The evenness of the
surface of this plateau, and to a less extent the other units of Stikine Plateau
.adjacent to it, may be partly cl'ue to the filling of the valleys by volcanic rocks
of Tertiary to Recent age, which form much of Stikine Plateau. Level Mountain
rises above the plateau surface, reaching an elevation Df nearly 6,000 feet, and is

I Lord, C. S.: Geol. Sun"., Ca-naoa. personal communic.'lt,ion.
, Kerr, F. A..: The Phy,iography of the CoI'd ilIeran Ret(ion of Northern British Columbia and Adjaeent AreM; Trans.

Roy. Soe., Canada, 3rd ser., vol. XXX, see. IV, p. 143 (1936).
3 Johnsl.on, W. A.: Gold Placers of Dense Lake Area, Cassiar District, B.C.; Geol. Surv., Canada. Sum. Rept. 1925,

;pt. A, p. 44 (1926). .. .
• Kerr. F. A.: Dcase 1,al,e Area. Cassiar District. B.C.; Cool. Surv., Canada, Sum. Rept.. 1025, pt. A,.p. 77 (1026).
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reported to be carved from flat-lying lavas. 1 Viewed in the distance in
photographs, this range stand,s prominently above the plateau, and is probably
a centre of extrusion.

Kawdy Plateau. Northeast of Nahlin River, whose valley is cut deeply
into the lavas, exposing the underlying rocks, Kawdy Plateau 2 occupies a large
area stretching to the northeast, west of Tuya River (Plate XXIII). It is very
like Na'hlin Plateau, much of it being remarkably flat and quite unJissected. The
same group of flat-lying lavas as on Nahlin Plateau are the rocks of a large part
of its surface, though here these rocks appear to be only a thin veneer over older
rocks, which also outcrop in places. Several mountains of volcanic rocks, some
having mesa-like forms, rise above its 'surface to elevations, in some places,
of more than 6,000 feet. Mo~t of its surface is 4,000 to 4,500 feet high, treeless,
drift covered, and dotted with small lakes and swamps.

~ortheastward, Kawdy Plateau extends in among the ranges of CassiaI'
Mountains. To the north it rises ~lightly, and is broken by At-sutla Range,
which is regarded as an outlier of CassiaI' :Mountain6. On the southeast it is
separated from TanziJla Plateau by Tuya River Valley. West of Kawdy
Plateau the south end of the valley of Teslin Lake is flat-floored, 8 to 10 miles
wide, and covered by numerous ponds and lakrs up to 3 miles long, among which
a few hills stand out conspicuously. The floor is between 2,300 and 3,000 feet
high l-md fully 1,000 feet below the surface of the adjacent plateau, which rises
steeply above it.

Talm Plateau. A rudely triangular area of plateau country bounded by
Sheslay River, the Coast Mountains, and the north boundary of Stikine Plateau,
is drained by Taku River, and is referred to as Taku Plateau. This area is
transitional between the remarkably distinct .J: ahlin and Kawdy Plateaux and
the higher, more hroken Te>:lin Plateau, the southern unit of Yukon Plateau. 3

Northern Plateau and Mountain Area

In the Northern Plateau and Mountain area, the Interior system broadens
to its greatest width and contains its most diversified features. It consists of
two major elements, a great mountainous tract, Selwyn and Ogilvie Mountains,
and a lower, more extensive plateau tract, Yukon Plateau. The former is,
perhaps, the least known part of the Canadian Cordillera, as only a few
explorations have been recorded, and much of Selwyn :Mountains and most
of Ogilvie Mountains have not bern photographed. South of the sixty-fourth
parallel Yukon Plateau is, however. one of the better known parts of the
Interior system. A large part of it has been covered by topugraphical maps,
on scales of 1 inch to 4 miles, or laTger, with 500-foot contours, and more
than 24,000 square miles have been geologically mapped on the same scales.

In Canada, Ogilvie Mountains cut off the northern extremity of Yukon
Plateau, composed of Porcupine Plateau and Plain, but in Alaska, west of
the 141st Meridian, the plateau country sweep" westward and around the
end of Ogilvie Mountains to join and include thiD otherwise isolated area of
plateau country.

In the southeast corner of the ~orthern Plateau and Mountain area, Liard
Plain lies as an isolated unit of the Cordillera without any diagnostic feature
to determine its ·association with anyone of the adjacent systems or areas. It·
is, com:equently, included here solely for convenience.

1 Walson, K. DeP.. and Mathews, W. H.: The Tuya-Teslin Area. Northern British Columbia; B.C. Dept. of Mines,
Bull. No. 19, 1944.

'Watson. K. DeP., and Mathews. W. H.: Op. cit., p. 47.
3 Cock field, W. E,: Expl0rations beLween ALlin and Telegraph Creek, RC,; Geol. Surv,. Canada. Sum. Rept. 1925.

pt A, p. 25 (t92G).
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Hyland Plateau lies adjacent to Liard Plain on the north. Though as a
plateau it shows many rei'emblances to Yukon Plateau, it is isolated from it
by Selwyn Mountains and so treated sepaTately. In its rocks and drainage
pattern it appears to be more closely associated with these mountains than with
other adj acent units.

LIARD PLAIN

Liard Plain is a large basin, for the most part less than 3,000 feet high,
with much of its central area at an elevation of about 2,200 feet (Plate XXI).
It is rimmed on all sides by plateaux and mountains, and from them the
tributaries of Liard River flow onto the plain from all directions except the
east. Liard River and its main tributaries have entrenched their courses in
narrow valleys below the general level of Liard· Plain to a degree that in les::;
mountainous regions would raise this unit to the ::itatus of a plateau, but here,
with the relief of the plateaux around it measured in thousands of feet and its
own in hundreds of feet, there is no question of its classification as a plain.
It is an area of low, wooded hills with broad timbered flats between, and is
underlain by Paheozoic sedimentary rocks on which lie basins of Tertiary
lava" and coal-bearing strata 1 ,2. The greater part of its lower areas is mantled
by thick deposits of glacial drift for which it formed a general area of deposition
during the close of Pleistocene time. The drift is more than 200 feet thick in
many places. Glacial and post-Glacial stream courses, marked by eskers,
abandoned canyons, and broad gravel beds (Plate XXI) extend across it south
ward towards Liard River and eastward on both sides of the river, but notably
on the north side.

HYLAND PLATEAU

As mentioned in the description of Liard Plateau, there are fundamental
differences of geological strucbure and topography between Hyland and Liard
Plateaux. The surf·ace of Hyland Plateau bears a distincti'esemblance to parts
of those plateaux that make up Yukon Plateau, notably Pelly' Plateau.
Granitic intrusions are reported in it and in Logan Mountains to the north,
and the drainage of these mountains continues across the plateau without
noticeable change of pattern. These factors serve to separate Hyland Plateau
from Liard Plateau to the eai't, and place it in the Interior system in close
relationship to the entire area of Selwyn Mountains, despite the fact that the
surfaces of these two plateaux are more or less continuous and without marked
change in elevation. The boundary, however, is roughly discernible along a per
sistent line running north from Toobally Lakes.

The surface of Hyland Plateau is form€d of rolling hills rising to an
e]rvation of 4,000 feet, and of broad valleys sho'wing structural alinement in
only a few places. Along the southern border of the plateau the surface
merges with that of Lial'd Plain along a slightly steepening slope. West of
Rock River four mountain groups stand in line above the plateau a few miles
north of its southern boundary, and emphasize its general increase in relief from
that of the plain. These hills rise to between 5,000 and 6,000 feet above sea
level, and are separated by broad valleys, including those of Hylanu and
Coal Rivers. Northwestwal'd the general surface of the plateau rises towards
Logan Mountains. Hyland, Coal, and Rock Rivers emerge from these mountains
in broad, nearly straight valleys, between ridges. In the plateau the ridges

I Williams, M. Y.: Geological Investigations along the Al.ska Highway from Fort Nelson, British Columbia, to Watson
Lake, Yukon; Geol. Surv.. Canada, Paper 44-28 (1944).

'Lord, C. S.: Geological Reconnaissance along the Alaska Highway between Watson Lake and Teslin River, Yukon
and British Columbia; Geol. Surv., Canada, Paper 44·25 (1944).
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rise steadily northward to the mountains, the boundary being drawn across the
ridges along a northeasterly trending line that marks the approximate position
where the plateau surface is replaced by one of higher, steeper undulations on
the tops of the ridges. Thi~ line is remarkably straight, though it follows no
distinct break either on the ridges or in the valleys between. In the northeast
corner of the plateau the topography is more broken and has greater relief
where the plateau is drained by tributaries of South Nahanni River.

No account of any exploration is ava.ilable of Hyland Plateau and the oply
in-formation of its geology must be deduced frorn adjacent l;1reas or from reports
of prospectors. All parts of Hyland Plateau were overridden by Pleistocene ice,
but in contrast with Liard Plateau, whirh appears to be relatively lacking in
drift deposits, Hyland Platea.u, like Liard Plain, was an area 0.[ deposition. A
mantle uf glacial drift is spread over much of it, and great haim of glacial
outwash clog the floors of the main valleys.

SELWYN MorNTAINS

Selwyn Mountains rise above Yukon Plateau along an irregular front,
and embayments of the plateau country extend far into them, notably in the
area along the border between Hess and Logan ~ountains.

So far as known, Selwyn Mountains are formed of much the same rocks
as adjacent parts of the plateau, including Precambrian, Palreozoic, and
:Mesozoic strata} and intrusive rocks, the last serving to distinguish them from
Mackenzie Mountains to the east. Like their counterparts to the south-
Columbia, Omineca, and Cai'siar ~ountaini'~Selwyn Mountains mark a belt
of relatively high precipitation. Their northeastern boundary is that between
the Eastern and Interior systems in these latitudes, and has already been
described.

. Only a few accounts of explorations in Selwyn Mountain~ have been pub
lished. In 1902, ::VIcGonnell, with Keele as his assistant, explored their border
on the upper part of Macmillan River 1 . In 1905 Keele explored their edges
around the heads of Stewart 1{iver2 , and Camsell traversed their northwestern
parts by Braine Pass 3 . In 1907 and 1908 Keele cl'os-;ed :3elwyn YIountains
by way of Rass and Keele Rivcrs 4 . Later, in 1924, Cockfield mapped a small
pal't at the head of Beavrr River G. Air photograph;:; as yet only cover these
mountains to a little north of the sixty-fourth parallel, except for a few ft.ights
east of Bonnet Plume Lake taken while the snow was on the ground.

Selwyn Mountaini' are divisible into three major parts: Logan Mountains,
apjJroximately south of Russ River; Hess Mountains, between Ross and Stewart
Rivers; and Wernecke Mountains, from Dtewart River to Hart River, 01'

therea bouts.

Logan 11101tntains

Logan Mountains are divided into two groups of ranges approximately
along latitude 62 degrees 30 minutes, the group to the south being compact
and rugged as compared with the other (Plate L'XII).

I MeConnel1. R G.: The Mucmillan River, Yukon District: Geol. Sun'., Cllnada. Sum. Rept. 1902. pt. A, pp. 22-38.
'Keele, .1.: Report on the Upper, lowar! River Region, Yukon; Geol. Sun' .. Canada, Ann. Rept.. vol. XVI, pt. C,

pp. 1-23 (190G). - .
'Camsell. C.: Report on the Peel River and Tributaries. Yukon and ~Iackenzie; Geol. Surv., Canada, Ann. RepL.,

vol. XVI, pt. CC. pp. 1·49 (190G) .
., I<eele. J.: A Reconnaissance across the Mackenzie Monntnins on the Pelly, Ross, and Gravel Rivers; Geol. Surv.,

Canada, Pub. No. 1097, pp. 1·54 (1910).
'Cock field. W. E.: Upper Beaver River Area, Mayo District, Yukon; Geol. Surv., Canada. Sum. Rept. 1024, pt. A,

pp. 1-18 (1925).
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On the west bide of the southern group the muuntains rise abruptly along
the valley of Frances River and Frances Lake to elevations of more than
8,000 feet, and peaks of about the same height or higher occur at intervals
eastward within the group, a few more than 9,000 feet high being reported
near South ::\Tahanni River. The drainag,e of the southern group ib radial from
a watershed in the northwestern part, from which the streams flow northwest
to Pelly River, suuthwest to Frances RiVf~r, south by Hyland and Coal Rivers
to Liard River, and north, east, and southeast by South Nahanni River to
the Liard. Hyland and Coal Rivers and their tributaries reach northward
through the central part of the group and divide it into several broad northerly
trending ranges, at the southern ends of which .are remnants of an undulating
surface that disappear northward as the elevations of the peaks increase.
The rinr valleys are deeply entrenched between the ranges, and their floors
flre a mile or so wide in the l:entral part of the group and widen southward.
In Pleistocene time these valleys were scoured in their northern parts, which
are relatively bare of drift, but farther south are widely Rtrewn with glacial
deposits. The higher parts of this southern group have been much carved by
alpine glaciers, and today they contain many small glaciers and ice-fields,
two or threE' more than 3 miles wide.

The western front of Logan Mountains northward from Frances Lake
becomes first broken by big valleyI' ann then indented by broad embayments
of plateau that isolate the ranges. North of the arbitrary line between the
two groups this isolation is marked, and the general elevation of the mountain
peaks is somewhat lower. The part of the northern gruup between Pelly, Ross,
and t:louth Nahanni Rivers is a broad ridge of highlands much of which is
covered by the old erosion surface of the adjaeent Pelly Plateau. In this part
the valleys of the main streams are shallowly entrenched below the plateau
surface, and the mountains project above the surface back from the rims of the
nlleys. To the east South Nahanni Valley is entrenched below the plateau
surface, but the latter continues northeast of the valley and covers a large
area around O'Grady Lake. The upper part of South Nahanni Valley is
relatively open and shallow and the mountains stand back on both sides.
Downstream, to the southeast, the valley deepens and narrows, and the moun
tains increase in elevation and dose in on both sides as it enters the southern
group of Logan ranges.

:Ylost of Logan Mountains has been covered by ail' photographs, but no
written account of ground exploration is available, except along their western
border from Frances Lake southwarc]1. Thrir western front range has a core
of Ia.rge granitic int.ru~ions. In their southeast part two large granitic
intrusions are reported by prospertors, and others are reported at the headb
{)f Ross, South Nahanni, and Reele Rivers~·3. In their central part and
northwest of Brintnell Lake intrusions of ligh t-coloured rock are apparent in
the photographs. As a whole, and in great contrast with the adjacent Mackenzie
Mountains, stratification is Reldom apparent, although the intrusions are sur
rounded by rocks believed tu be mainly of sedimentary origin, and of Palreozoic
and Precambrian ages.

I Dawson, G. M.: Report on an Exploration in the Yukon District, N.W.T., and adjacent Northern Portion of British
Columbia. 1887; Geol. Surv.. Canada, Ann. Rept. 1887-88, pt. I, Rept. B. pp. J08-114 (1889).

2 Keele. J.: A Reconnaiss8Jlce (lcross the Mackenzie Mountains on the Pell;-. Ross, and Gravel Rivers, Yukon ancl
Northwest Territories: Geol. Surv.. Conada, Pub. No. 1097. p. 41 (1910).

'Kindle. E. D.: Geological Reconnaissance along the Canol Road, from Teslin River to Mucmillan Pass, Yukon;
Geol. Surv.• CllnJ,da. Paper 45-21 (1945).
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Hess AIountains

Hess lVlountains constitute a group of ranges separated by a network of
big valleys (Plate XXIII) and depre~sions that trend approximately north
60 degrees east and north 55 degrees \\"eSt. The ranges are composed of rugged
lllountains, but in many places around their borders and in thr vaneys between
them remnants of an old erosion surface are apparent. ThE' mountains ,:tand
above this surface, which continues westward into Yukon Plateau. l\Iany of
their higher peaks are judged to reach elevations in excess of 7,000 feet, and
Keelp Peak about 8,500 feet above sea-level and standing conspicuou,:ly above
those around it, is the highest recorded peak. In the northeast part of Hess
Mountains a great valley about 50 miles long, in appearance similar to some
parts of the Rocky ::-tJ:ountain Trench, trend" northwesterly through the mountains
from the east slope of ivlount KeeJe to the head of Stewart River. He;;s, Rogue,
and Stewart Rivers all occUDY parts of the floor of this valley, which is close
to the Yukon-:Ylackenzie divide.

There has been very little exploration of Hess ~Vlountains and their geology
is judgerl from the reports l -7 dealing mainly with adjacent areas and information
gleaned from air photographs. Hess l\fountains appear to be formed of stratified
rocks, mainly of sedimentary origin, and of scattered intrusive stor'ks of granitic
rocks. The grpater part of the "tratified rocks arc of Paheozoic age, and smaller
parb of j\tlesozoic and Precambrian ages. In this, the geology of these mountains
is much the same as that of Logun :Vlountain", except that, as the total thickne~s

of Mesozoir, and Palmozoic strata seem" to thin northwarrl, it might be 'supposed
that more Precambrian strata are exposed. Weight is added to this supposition
by the presence of iron formation, typical of the Precambrian strata of the Luke
Superior regiun, outcropping in the northern part of these mountains, in ,Vernecke
Nlountains, and in widespread drift to west, north, and rast. 'Verneeke, who
fil'st explored Ress and Wernecke Mountains by plane, reported that the iron
formation is exposed in a major anticline that extends from near Bear R.iver, a
tributary of ,Vind River, southeastward across the head of Stewart River and
along t'he side of the great valley east of Keele PeakS He examined a locality
near the northwestern end of the anticline, where a granitic intrusion has been
found, and judged that the iron formation lay at the top of a section of
Pl'ecambrian strata, but was uncertain whether it represented the top of the
Precambrian or the bottom of the succeeding, fos-siliferous Pal::eozoic strata.

Keele Peak and the larger peaks of many of the ranges of Hess Mountains
appear to be formed of granitic intrusions.

In Pleistocene time the ice reached enrv\vhere to at least an elevation of
5,000 feet on the west flank of Hess :Mount.aii~s, but most of their peaks appear
to have stood above it. It gathered in alpine ice-fields and glaciers on the peaks,
coalesced on the lower levels into a sheet studdecl with nunataks, and flowed
outward, mainly wesh\'ard, in valley glaciersO,lo

I McCollnell, R G.: The """,cmillan Ri"er, Yukon; Gcol. Surv., Cnnnd., Ann. Rcpt., "01. XV. 1002-3, pt. A, pp. 22-38
(1906).

'Keele, J.: Rcporton the Upper Stewart River Region, Yukon; Geol. Sun'.. Cnllada, AIlIl. Rept, "01. XVI, pt. r (1906).
'C"msell, r.: R.eport on the Peel River and Tributaries, Yukon nnd Macken,,;e: Geol. Sun'., Canada, Ann. Rept..,

vol. XVI, pt. CC, pp. 23 "ncl 46 (1006).
-1 I{cele, J.: A Recollllaissa.ncp- across t.he ~lack€'nzie ~rotlntains Oil the Fell",. Ross, n.nd Gravel Ri\'ers, Yukon and

Northwest Territorie,; Geol. Surv., CanBd", Pub. No. 1097, p. 4\ (1910).
'Cockfield. W. R: Silvcr-LeBd Deposits of Bea"er River Area. Yukoll; Geol. ::;un· .. Cnnada, Sum. Rept. 1923, pt. A.

pp. 22-24 (1924).
'Cockfield, W. E.: Upper Bel",er River Are.;)., ,fayo District. Yukon; Geol. Surv., Conadn, Sum. R.ept. 1924, pt. A,

pp. 1-8 (925).
7 Kindle, E. D.: Geological Reconnaissanco along the Canol Rond from TesJin Ri,"er to )1:lcmillan PflSS, Yukon; Geo!.

Surv .. Canada, Paper 45-21, second cdition (1946).
S Wernecke, L.: personal communication (1940).
'McConnell. R. G.: Op. cit.. pp. 34-36.

to }(eele, J.: A Reconnaissunceacross the ~,rnckcnzieMount..",.inson the Pelly, RO!3s. And Gra\'el Ri\'cl's, Yukon and Nort.h
",e;t Territories; Geol. Surv .. Canoda. Pub. 1\0. 1097, pp. 45 and 46 (1910).
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HTernecke Mountains

The ranges between the headwatrrs of thr upper parts of Stewart and Hart
Rivers constitutr Wernecke Mountains. Formerly these ranges had no separate
name, but were included with thE' name "Ogilvie ::VIount:J.in~" to the west. The
present srparation is based on two factors: fir~t, a major va.lley cut~ through
from the upper part of Beaver River to Hart River and thence northwestward,
providing thereby a suitable dividing line; secondly, east of this valley intrusions
have been reported, whereas west of it, exrept south 'of the Yukon-Peel watershe.d,
none is known] However, in view of the lack of more definite information the
posi tion of this boundary must be regarded as tentative.

IVernecke lVIoun tains contain part of the lVla.ckenzie-Yukon divide, but this
lies mainly near their southern border and the greater area of the mountains
drains north to Peel River. Though the highest elevations recorded for them
are between 6,000 and 7,500 feet, so little is known that it is uncertain where
the highest peaks are. A group of praks near Snake River, at about latitude
64 degrees 40 minutes, has been reported to be 10,000 feet high, but some doubt
has been thrown on this figure recently. To thr southeast, near the borders of
IVernecke, Hess, and Mackenzie Mountains, distant views in ail' photographs
indicate a gentle rise suggesting onc of the highest areas of either Selwyn or
Mackenzie iVIountains. This also forms a culmination area from which streams
flow to Hess, ktewart, Bonnet Plume, Snake, Arctic Red, 1Vlountain, and Keele
Rivers.

From the northeast flank of IVernecke Mountains the stream~ drop steeply
into t,he head of Arctic Red River. To thr north and west ,they have gentler
gradients, and follow a network of broad, high-level valleys. Most of the
headwater streams of these high-level valleys flow ~outhlVest and, subsequently,
according to their ultimate destination, turn west to the Stewart, nurthwest to
the Bonnet Plume, or northwest and then north to Snake River. These three
rivers occupy big valleys, distinctly U-shaped in cross-section and uniform in
breadth. Thrir levels are high, much of their upper pa.rt,s being above timber
line, probably about 3,500 feet abovp sea-level. They are connected by many
large wind gap~ that serve to divide the mountains into distinct ranges.

IVernecke NIountains arr formed of the same rocks as Hess Mountains.
In their northeast part the stratification of the rocks stands out well in air
photographs, evr11 under considerable snow cover, and close folding is apparent,
but to westward stratification and structure show in very few places. East of
Bonnet Plume Lake small intrusions can be seen in the air photographs, and
show the same laccolithic forms as the basic intrusions near Keno Hill,

In Pleistocene time the ice moved down the valleys to the southwest and
north from the divides in IYernecke Mountains. About 50 miles to the south
west, beyond the mountains, the surface of the ice lay as high as 5,000 feet
above 'sea-levpP~ Tu the north, where it left the mountains in Wind River
Valley, the surface reached an elevation of 3.bout 3,500 feet, and was at least
1,000 feet higher in Braine Pass 2 ,3. A few small glaciers and ice-fields are
present today in these mountains.

.. Bostock, H. S.: Preliminary Map, Upper McQuestea River, Yukon; Geol. Surv., Canada, I'al,el' 43-9 (1943),
2 Bostock, H. S.: Mayo, Yukon; Geol. Surv., Canada, Map No. 890.0. (1947).
3 Camsell, C.: Report on the Peel River and Tributaries, Yukon and Mackenzie; Geol. Sun'., Canada, Ann. Rept.,

vol. XVI, pt. CC, pp. 15, 21-25 (1906).
• Cockfielf!, W. E.: The Upper Benver River Aren, Mayo District, Yukon: Geol. Surv" Canada, Sum. Rept. 1924,

pt.A, p. 3 (1925).
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OGILVIE ;''I01.::N1'AI:N8

Ogilvie :Mountains include what i's probably the largest area in the C'ordillera
of which neither records of exploration nor photographs are available. Accounts
of explorations, mapping, and air photography only apply to the border parts
of Lhcse mountains. Thi;; is largely due to the fact that they are not penetrated
by any navigable stream or natural route of travel, and that no important
discovery of gold has drawn attention to them.

Ogilvie lVIountains extend from a few miles west of the 141-st :Meridian
eastward to about Hart River. They werr named after William Ogilvie, who
crossed them on the west in 18881 In 1911 and 1912, D. D. (;airnes traversed
their \V8strrn tip on his 8U1Tey of the International Boundary.:! In 1918 and
1919, W. E. Cockfield penetrated these mount.ains as far as thr head of North
Klondike Ri\'cr H Their report;: and maps constitute the only des(']'iptions of
these mountains.

On the basis of the meagre knowledge available, Ogilvie ?vIountaim: appear
to be divi~iblc into two parts. Along the ~outhwest side is a. belt about 35 miles
wide containing intrusions of granitic and basic rocks. To the nortbefl~t of
this is the main body of the mountains, 60 mile>: wide and 160 miles long,
composed, to all appearanres, entirely of sedimentary ror.ks.

The southwest belt rises from Tintinn. Valley along a remarkably 8traight
front that is cut into segments by the larger srreams flowing out of the mountains
normal to it. Bet"'een these streams the front of each segment commencps as a
gentle slope and 8\\"('ep5 up in a steadily steepening incline to where it reaehe;;
an elevation of about 5,000 feet on the outer ends of the ridges. The mountains,
as a whole, have a rugged aspret., and consist of long, branching ridges connect
ing precipilou~ peaks flanked by deep valleys. In places between elevation,; of
5,000 and 6,000 feet the ridge tops display rolling surfaces, above which the
peaks, both along the borders and in the interior of the mountains, rise to from
about 6,300 feet to a little more than 7,100 feet above ::iea-level. Except,
however, for these surfaces thp moun tain." show no evidence of having been
planated. cl In their interior parts, Plcistoeene ice formed local ice-fields and
valley glaciers, which did not extend beyond the south borders of the mountains,
and decrea;::ed in extent and number to the west. Cirques are a feature of thesf'
mountains, but no pre<:ent glaciers are reported.

Almost nothing is knO\m of the main body of Ogilvie Mountains. Viewed
from ibs borders, peaks can be seen rising far in the interior, but all to approxi
mately the same elevation as in the nearer ranges, and no out~tanding peaks
have been reported. It is believed that the effects of Pleistocene glaciation
dwindled northward and westward, though to the northeast some valley glaciers
pushed to near the horders of the mountains.

YUKON PLATEAL:

Yukon Plateau has a more varied topography tha.n Interior and Stikine
Plateaux. It:; broad area, which exhibiLS a general evenness of ::iummit levels
so characteri<:tic of these plateaux, i, interrupted to a much greater extent by

I Ogilvie, lV.: Exploratory Rurvp.y of part. of the Lewes. Tnt.-an-due. Porcupine, Dell, Trout., Peel and Macken7.ie n.ivers;
Dept. of the Int.erior. Canada. Ann. nept.. 1889, pt.. VIII. sec. 3. pp. 51-67 (1890).
, '("Dirnes, D. D.: Ceolo~y of a portion of l,he Yukon-Alaska Roundary between Porcupine and Yul,cn Ri"ers: Ceol.
:sun.... Canada. Sum. Rept. 1911. pp. 17-33 (1912).

Geology of n portion of t·he Yukon-Alaska Boundary between Porcupine and Yukon Rivers: Ceol. Sun-., Canada, Sum.
Rept. 1912, pp. 9·11 (1913).

The Yukon-Alaska Int.ernational Boundary, between Porcupine and Yukon n,i\"ers; Geoi. Sur". Canada Mem. 67
(1914). ' ,

'Coekfield, W. E.: The Sih'er-Lead Deposits of the Tweh'emile Aren, Yukon: Ceoi. Sur"., Canada, Sum. Rept.. 1918,
pt.. B. pp. 15-16 (1919),

Explorations in the Ogil"ie Range, Yukon: Ceol. Surv.. (""nada. Sum. Repl,. 1919. pt. B, pp. 1-3 (1920).
• Cockfield, W. E.: Explorat.ions in IheOgil"ie nange, Yukon; Ceol. Sur"., Canada, Sum. Rept. 1919. pt. B, p. 2 (1920),

and unpublished contour map.
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individual mountains and by ranges of various sizes, the largest of which are
those of Pelly Mountain,;;. Th" plateau is morp cut up, too, by large, persistent
valleys. Another feature, not noted farther south, and which sepa.rates Yukon
Plateau into two general areas of differing topography, is the limit of glaeiation. l

Both in detail and in its larger teatures t1lP topography i" strikingly different
in the glaciated and unglaciatrd areas.

These irregularities and distinctions serve to di"ide Yukon Plateau into
many physiographie units that, however, may be grouped into foUl' main
di"isions, referred to here as the Eastern, Southel'll, 'Western, and :\'"urtlwrn
Yukon Plateaux. The Eastern Yukon Plateau is composed of the units northeast
of Tintina Yalley; the 'Western Yukon Plateau includes glaciated areas in its
southern part, but its main distinction is that it contains the unglaeiated country
southwest of Tintina Valley; the Southern Yukon Plateau lies partly south
of and partly wedged between the Eastern ancl ',"e::itern Yukon Plateaux; and
includes Pelly NIountains; and the Northern diviFion lies nonh of Ogijvie
lVIountains. So far as Canada is concerned, the Northern Yukon Plateau is a
completely isolated plateau area, but in Alaska, Yukon Plateau spreads around
the west end of Ogilvie 'Mountains and joins with the ~orthern Yukon Plateau.

Tintina Valley

Tintina Valley is a great valley feature comparable with the Rocky
:NIountain Trench, and is considered separately as a unit of Yukon Plateau.
It extends from St. Cyr Range northwest across the 141st Meridian into
Alaska., with a yariation in direction of only a degree or two, namely, north
57 degrees west at t.he 141st Meridian and north 47 degTees we::it at. its south
east end 10 degrees farther cast, due to con\'·ergence d longitude in these nort.hern
latitudes. In its regular trend, general accordance of floor lpvels, and straight
walled sides, it resembles the Rocky :Mountain Trench, whose continuation it
has bern supposed to be. Air photographs, howr,'er, show that these two
trenches are neither in alinement, nor eonnccted by any important valley
through the main chain of Pellv Mountains, which extends diagonally across
the direction followed by the Rocky Mountain Trench.

Tintina Valley at its southeast end i~ a straight, narrO\v valley in Pelly
Mountains, and broadens to about 8 miles in width near Ross River (Plate
XXIY). From its head in St. Cyr Range to n,orthwest of Tay River, first
8t. Cyr Range and then, beyond a large gap, Glenlyon Range form a well
defined ::>outhwesr. wall. In the same dist.a.nce the nOliheast side is broken
and except in a fe\v places, as at Rose :Mountain, does not exhibit a well
<:lcfined wall-like character. From Tav Binr to ?vIacmillan River the va!le,'
is more open on both sides, but for 20 miles north\vest of Macmillan Rive~:,
Tintina 'i"alley has a truly trench-like character, ancl is, at it narrowest, about
3 mile'" wide. Farther northwest it. broadens with nearly straight sides between
biIJs broken at intervals by large tributary YaIJeys, inelucling those of Stewan
and ~outh Klondike Rivers between which it reaches its maximum width of
14 miles. For 100 miles southeast of the 141st :Meridian, Tintina Vallev is
waIJed by the front of Ogilvie lVIountains on the northeast, and by an eql~ally
straight but. lower and broken front formed by E:londike Plateau on the south
west. Throughout it", len<.>;th, beyond St. (;yr Range, it" floor l'le"ations are
between 1,400 and 2,700 feet. .

I"Limit of glaciat.ion" here refers t.o the houndary of the last. ,,-ell-m:lrked PI{~i:-;tocene g:1<lr.iation, generally reg:arded
ns Wisconsin in ng:e. Evidence of earlier. and somewhat more ext?n~i"e, Pleistoc~lIt:: glaciat.ion hu..", been found in three
localilje~ ·at Victoria Creek. nort.h of McArthur Range, and at Dublin Gulch. In ea.ch of these the locality is dose to the
"Wiscon:-:.in" limit., and in a.reas considerably beyond t.his limit" which haxe been mapped geolo~ically, the e\'idence is all
against the presence of nn.'· Plt>istocene glaciation.
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Tintina Valley does not at present form a master drainagr channel, but
is occupied at intervals by parts of Pelly River, Little Kalzaf' River, Crooked
Creek, Stewart River, Clear Creek, Flat Creek, and Klondike RiYer. 1 For
most of its length, particularly northwest of Crooked Creek, it appears to have
been the main channel of Yukon River drainage earlier in the present cycle
of erosion. Differential uplift and the advance of Pleistocene ice across the
valley from the east have both played important parts in forcing its drainage
to escape to the west. This habit of main streams breal~ing westward from large
established valleys is apparent in all the major st.reams southwest of Tintina
Yalley, with the exception of Lewes Hivrr below Lake Labrrge, which breaks
northeastward to join first Teslin River and then Big Salrnon Riwr, and, farther
downstream, White River, where it emptie:s into the Yukon.

Thr drainage of Yukon Plateau shows two cli::>tinct, rectangular pattpl'ns.
Southwest of Tintina Valley the main and perf'istent lines of the pattern
strike northwrsterly, and are connected at irregular interval" along easterly to
northeasterly courSes. Several pro-nounced valleys, including Shakwak, Nisling
River, Teslin River, and Tintina Valleys, mark the main northwesterly lines,
and :some equally persistent but less pronounced valleyf', whose courses nearly
parallel these lines, lie between the major ,'alleys and are marked by shallower
depressions -occupied for short distances b:y minor streams. All the:se valleys
show some degree of cOlwergcnce northwestward, directions of trend varving
between approximately north 50 degrees west, for Tintina Valley, and north
20 degrees west for some of the other valleys.

On the northeast side of Tintina Valley the drainage pattern is, as a
whole, much less regular. The main lines trend easterly to northeaf'terly,
but are not as straight nor as persistent as the nortlnvest lines on the south
\vest side of Tintina Valley. In some areas on the northeast side the pattern
forms remarkably regular parallelograms, with angles of approximately 60 and
120 degrees, but in general this regularity is not marked and in some parts it
becomes almost indiscernible.

In the :southeastern part of Tintina Valley, where Lapie River enters it,
the sou,lnnst 'nIl of till' valley follow:; a ma.inr faull." 1n pJael's norUn"cst
of Ross River to lVIacmillan and jVIcArthur Rangef', contacts and faults parallel
the valley.::: Between Macmillan and IVIcArthur Ranges, and wherp KlondikP
RiH'r flows along it, the valley cninc'ides with important geological boundaries.
I\'orthwestwarcl from north of JVIacmil1an Range the grcater part of the ,'alley
is floored "'ith great mas-ses of gravel, sand, and day shmving somp degree of
consolidation in placps. Beneath these, northwest of Klondike River, gently
warped, early Tertiary coal measures outcrop at intel'valf' for mOl'r than 80
miles in the valley floor, showing that at lea~t this part of the valley has bepn a
depression for a very long time.

Eastern Yukon Plateau
The Eastern Yukon Plateau is an area of plateau country' lying bet\\'een

Selwyn ~Vlol1ntains on the northeast, PeJly Mountains on the s'outh, Tintina
Valley on the southwest, and Ogilvip Mountains on the north. This plateau
area is broken by many isolated mountains and small mountain ranges,
particularly in it:; northern, central, and extreme southeastern parts. Thp
Eastern Yukon Plateau comprises thrre 'plateau areas, Prlly Plateau on the
southeast, ::VIacmiJlan Plateau in the middle, and Stewart Plateau on the north.

I ~lcConncll. R. G.: The ~Iacmillan River. Yukon District.; Geol. Sun' .. Canada. Ann, nept.. \'01. XV. pt.. .~_ p. 24
(1906).

2 Kindle, E. D.: Geological Reconnaissflllce alollg the Canol Road from 'Teslin River to )·Iacmillnn Pass. Yukon: GeoL
Sun' .. Canadn. Paper 45,21. second edition. p. S (1946).

3 .Tohnston,.T. H.: A Reconnai::::~ance of Pelly Ri\"er between !\lacmiJlnn Ri\-er and Hoolt· Canyon. Yukon: Cool. SUI'V_.

Canada. ~Iem. 200 (1~36).
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PeUy P[ateall. This platea u lies bd-ween the northern part of Frances Lake
and an arbitrary line northwest of ancl parallel with Ross River Valley. MORt
of it consists of roJling upland::: whose general ekvations increa"e northeastward
from less than 4,000 feet, near Tintina Yalley, to more tban 5,000 feet near
Logan ::Vlountain;:. The vaJJcys of the main riwrs are entrenched in it 1,000
feet and more. Towards their 'heads the::;e valleys, and their tributaries open
to form relativel'y shallow depressions acro:::s the plateau surface, whic'h is here
less dissected than most parts of Yukon Plateau. Between upper Pelly and
Ross Rivers, the surface is unbroken by any conspicuous mountain from Tintina
Valley and Pelly :i\lountain to a line between rdount Sheldon and: PeUy Lakes.
Approximately along this line the plateau surface rises more steeply as a gentle
or subdued step. To the northeast its regularity is broken by small mountainous
areas that overlook R()ss River Valley or lie scattrrcd to the southeast. In this
direction, too, the plateau surface continues into the mountains between moun
tain group::; that stand along the general line of the front of Logan Mountains.
To the southeast of upper PeJly Ri\"Cr the platea,u includes several sma.ll moun
tain area::- separated by a network of large valleys occupied by small streams.
Pelly Plateau is underlain by :::tratifiecl rocks, mainly Palmozoic sedimentary and
volcanic types. Intrusions are a]:::o present, but their size is not known. The
entire plateau, exccpt, perhaps, for some isolated mountains in its southeast
pmi, was covered bypleistocene ice. In general the ice moved westerly, deflected
locally by topography 1, bui some ice north of Frances Lake may have escaped
southward.

J11ocmiUon Plateau. :Macutillan Plateau stretches from near Ross River to
Macmillan Rin'r. It includes :\iIount ~heldon, and .\.n\·il, ::louth Fork, and other
:::milll mountain ranges, allCl, as a whole, i::: a broken, mountainous area of plateau
with a higher general elevation than that of most of Pelly Plateau. Character
isticaJly, it is composed of mountain::: and smaJl mountain groups that rise above
an unc!rulating plateau surface that formS' high tilblelands around them on the
tops of thC'ir projecting spurs, and below which a network of va,l]eys has
been entrenched. In the central part of :\iIacmillan Plateau, Tay River
meanders in abroad timbered depression below the level of the plateau surface.
The Palreozoic rocks of the neighbouring PeJly Plateau extend into :iVIacmillan
Plateau, but arc intruded there by a granitic 'batholith that forms the greater
part of the southwe:::t hillf. Pleistocene ice filled the valleys, but many of the
mountainous areas ,between them, particularly those in the' northwest, stood
above the glaciers as nunataks.

Stl5wart Plateau. The plateau area between :MacmiJlan River and the
southern fronts of Ogilvie and vVC'Tnecke NIountilins is occupied by Stewart
Plateau. A large part of thi;: plateau has been mapped topographicaJly and
geologically. All of Stewart Pla,tcau i::: broken into tablelands by a network of
deeply cut,broad vaJleys. Some of the"e tablelands are remarkably levr[ and
little dissected, the streams on them flowin?; in open vaJleys with relatively
gentle gradients. Others, notably in the western part of the plateau, north of
McQuesten River, which is IlIainly unglaciated, are, as a whole, deeply and
intricately disseeted by their streams, ancl tablelands ilre almost. non-existent.
The plateau itself is repre:::ented mainly by long, connected ridges, with very
even, though narrow, summits. The vaJleys arc deep ancl narrow to the heads
of the :::tream, where they rise steeply and rnd abruptly. This type of dissection
is typical of the unglaciated regions, but is lacking in the glaciated areas of
Yukon Plateau.

I J(indle, E. D.: Op. ci t., p. 8.
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In the cast part of Ste\\'art Plateau, and in other, similar glaciated areas,
glaciation seems to have ,been a major factor in de\'eloping the present topo
graphy. Here the larger vaJle~'s have been accentuated, and form a network
surrounding tablelands on which the tributary valleys are. shallow where thE'
ice-co\'rr wa:; thin or lacking. Isoli:Lted mountains or slllall ranges rrown the
higher parts of most of the ta,blelanc1s. The best known of thrse arc McArtbur
Range in the southwest and Gustavus Range in the north. ~fany of these
tablelands are bounded by nearly parallel sides, producing, in plan, the parallel
ogram I'orm mentioned in a preceding [laragraph. A fe~·' are trian~ular ur
curved. Tbe positions of the major valleys are closely connedcd with structural
features, either anticlincs, fault zones, or non-resistant strata, iwd tbe mountains
are formed of hard (]\lartzite members, granitic intrusions, or rocks hardened by
contact metamorphism.

In several place5 in these tablelands arc records of t\\·o, and in a fe\v places
three, distinct cro5ion surfaces. Xorth and \\"('.-t of McQuesten River, where
the topography is not modified by glaciation, these arc well sho\':n. The erosion
surface recognized wiel('ly aC1'055 Yukon Plateau is a[lparent herc at an elcvation
of about 4,250 feet, but tbe elrvation of this surface varies by a5 much as senral
hundred feet, depending on tile proximity to elevated areas on the one hand
or to main \'illleys on the (\ther. The main valleys ilre entrenched about., 2,000
feet below thi,s surface. Above this surface, at an elevation of about 5,000 feet,
and generally a little higher, a second erosion surface is apparent, truncating
the tops of the lower mountains and the spurs of the higher one5. Above this
again, a third surface show;: on the tops of the higher mountains at about 5,800
feet 01' more above sea-le\'el. Eastward in other parts of the plateau, where
the same sequence of surfaces is apparent, they are higher and their levels
more widely sepilrated. As in the lowest of tht5e three surfaces, the u[lper two
vary greatly in degree of c!e"\'elopment in different. parts. Commonly they ar<'
undulating, and it i" only here and there that they arc relatin)y flat and stand
out distinctly as separate surfaces.

The rocks of Ste\vart Plateau ilre mainly metamorphosed sediments, ancl
arr believed to be Precambrian. They are O\'erlain along :dacmillan River by
upper Pab:t'ozoic sediments, and granitic stocks intrude them in places. Pleistocene
ice moved westward across the plateau, cO\'ering all parts in the east but those
more than 5,000 feet high. West of a line thruugh the mouth of Hess River
nunataks becomr morc extensin as t.he ice, pushing westward, its surface
declining and its \'olume d\\'inc1ling away, s[llit into tongut'.s following the main
valle.vs, and enc!t:d at about the mouth of j\{cQucsten Rin!'. In :'IcArthur and
Gustavus Ranges numerous alpine glacier5 extended dO\\"I1 the \'alley' to join
the main ice-;:heet that surrounded the range~.

Drift deposits, attributed to glaciation that antedated the last advance of
the ice, ha\'e been found b~' the \\Titer in t\\·o places in t,his plateau. These
are remnants of glacial till in thp upper part of Dublin Gulch, and large patches
of drift on the north side of ?vIcArthm Range. Both places arc beyond the limit
of the last glacial a(l"I'ance and at a high level.

Southern Yul.-on Plateau

The Southern Yukon Plateau is madC' up of four units: Trslin, N"isutlin,
and Lewes Plateaux, and Pelly ~lountains. On the south and southeast it is
bounded by Stikine Plateau, Cassiar ::\[ountains, and Liard Plain, on the north
east by Pelly Plateau and Tintina Valleys, and on the we5t by the Coast
NIountains and thr '''estern Yukon Plateau. The boundary between the Southern
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and Westem Yukon Plateaux follo\\'~ a line dra \\"n arbi trari Iy from the northeast
corner of the Coast ?lIonntains to the southeast corner of the unglaciated area
and thence along the west border of glaciated country north to Tintina '\Tall ey .

Teslin ]Jlateall. Te"Jin Plateau is an rlevated area on the north ,:ide of
the divide between Yukon and Taku Rinrs. It is an area of high and partly
di",:ectecl tablelands separated by a network of big valle.ys, and in this resembles
the eastern parl of Strwart Plateau. The valleys of Le\yes and Teslin Rivers,
b~' "'hich the plateau is drained, arc entrenched to ele\'ation;: of bet\\'een 2,100
and 2,300 feet in lableJands Ulat exhibit an undulating upland surface bet.\\·een
1.500 and j,OOO feet high. In tIle "outhern part, brtween :Ulin and Te;;:lin Lakes,
there is a roncentration of higher grounrl where t'he tablpland;;: are less di:'sect.ed
and where a fell' small mountain areas reach e]e\'ations in ewes,: of 6,000 feet.

On the east, Teslin PJateau is bounded b~' the valley of Teslin Lake and
River. On the south it merge', with Stikine PJateau. The pJateau surface, so
conspicuous and \\'ell prr:,erved on Rtikine Plateau, :,eems to be the same as that
on the tablelands of Teslin Plateau, but on the Jailer it is higher and more
dissected. On the west, the surface rises and is lost in the Coast ::\'[ountains.
Northwestward it becomes ])lore dissected, the upland areas are reduced, and
broad Yalleys :such as those of ?llarsll Lake and Lewes, "'atson, and MeClintock
Ri\'Crs occupy a largf' part of the area.

The plateau is formed mainly of Pahozoic ~trata, including much limecstone
in the south. In the north thesp rocks are o\'Crlain by JVIesozoic beds, including
both sedimentary and yolcanic rocks. Bodies of intrusi\'e rocks of different
compositions and ages, and also some Tertiary yolcanic rocks, are scattered oyer
the plateau. All but perhap,s the higllest peaks of Teslin Plateau, those more
than 6,500 feet high, were covered by Plei,:;tocene ice, which mov·ed northward,
except along the soutlwrn fringe of thr platrau \\'herr it may have moved LO
Taku River.

X1'sutlin Pia/eau. Thi.s plateau lies east of TesJin Lake and Big Salmon
Range. It includes, on its "'est side, thp broad, Aat depre"sion of :I:\i:>utlin River
Vallry. To the north it is bounded by SI. Cyr Range, and to the cast by Liard
Plain and CassiaI' Mountains. A wicle Yiew of its main northern part shows a
broad, elevated surface into \\'hich dissection has hardlv commenced and on
which CassiaI' and PelJy Mountains ::;tancl. The heads of Wolf, NisutJin, and
Liard Rivers bave shaJlow valleys, and their entrenchment belo\\' the upland
surface is not noticeable until tbey near Li::trd Plain or the broad valleys of
Nisutlin River and Teslin Lake ~1l1 the "'e"t. The upland surfacp apI)ears'
continuous with those of Stikine ancl Dea~e Plateaux on each side of Cassiar
:\1ountailE. South of Quiet Lake, Xitsutlin River Valley and its tributaric are
broad, open, and largely filled \\-ith drift. The plateau i·s underlain by Palreozoic
sedimentary and metamorphic rocks, j1prha[)s of Precambrian age, intruded by
the CassiaI' batholith. Pleistocene ice j1robalJl~' cowred all of it.

Lewes Pla'teau. In general, Le\\'es Plateau i" a broad depression bet"'crn
the western ranD'rs of Pelly :Mountains on the east and gently rising plateau
areas on the other siclt's. Its west boundary i, dra"-n approximately along the
Jimit of glaciation, where the change in topographic texture that distinguishes it
from the plateaux to the wr,:t becomes apparent. The plateau is divi'ible into
two parts along Little Salmon River and a linr from there through Tatclnm
Lake. The southern part consists of a broad. irregular depression underlain by
rrlatively nonresistant, folded ?lrc-,sozoie ,'edirnellts flanked b~: tougher, late
?lJewzoic volranie rocks that. form Semenoff Hill~ on the northeast and Miners
Range on the southwest. In this part the upla.nd surface is a.pparent a.s an



66

accordance of summit levels of many separate hills over wide areas rather than
as tablelands or long, cnnnected, even ridges. Its average elevation is 3,500 to
4,000 feet, about 500 feet lower than the surrounding plateaux towards which
it rises. Within it is a network of big valleys and broad areas reduced below
the upland surface, and only a few scattered peaks, besides those of :-tliners
Range, projert prominently above it.

The north side of Little Salmon River \Yalley rises steeply to tableland
areas that slope and diminish in size north\\'ard tu two broad hollows between
which Ptarmigan Mountain, a remnant of high plateau with its summit at an
elevation of 4,500 feet, rises conspicuously. The great,er part of the two hollows
lies less than 2,500 l'eet above ,;ea-level, and a uniformity of summit lpvels is
apparent at an elevation of about 3,300 feet. The hollows open into Tint.ina
Valley to the east and northwest of lVIacmillan Range, and do not appear to owe
their origin to the erosion of nonresistant 1'0rmations, as does the depression
to the south. This northern part of Lewes Plateau is built mainly of ancient
metamorphic rocks on the northeast and a belt of :.VIesozoic rocks on the south
west, both invaded by granitic intrusions, with small areas of overlying Tertiary
volcanic rocks.

Several small areas north of Little Salmon Rivcr and, perhaps, in ~Iiners

Range appear to have escaped glaciation in Plei~tocene timc, hut else\\"herr the
plateau was completely covered by ice.

Pelly Mountain;;. Pelly Mountains occupy a large, V-shaped area in the
southern part of Yukon Plateau. The apex of the V points nurthwesterly, and
is formed of Glenlyon Range, whereas the two arms arf made up of Big Salmon
Range and St. Cyr and other ranges on the sou,thwest and east respectively.

Glenlyon Range (Plate XXV) is sf'paratecl from the other ranges by the
va]]ey of Little Salmon Lake and :Magundy River and a wedge of high table
land bf'tween Little ::ialmon and Drury Lakf's. Thr northern parts of Big
Salmon and St. Cyr Ranges form a continuou" area of mountains, their common
boundary being drawn along a straight, deep, narrow valley. Southeastward,
thi" va]]ey widens into that of Big Salmon River and Quiet Lake, and the
ranges divergc, the northwest p8rt of ~islltJin Plateau forming a wedge brtween
them. Big Salmon Range trends about :"outh 25 dcgrees, east and St. Cyr Range
south 65 degrees rast. These also a'ppeal' to be the trend~ of their main
geological strudures.

Along the borders of the ranges of Pelly :Mollntains the upland surface of
the adjacent plateaux is con"picllous, forming tablelands and long, smooth
topped spurs. Glenlyon Range, particularly at its' north encl, contains high
tablelands at elevations of between 4,500 and 5,500 feet. Its mountains stand
above this surface, and in places have on them remnants of at least one, higher,
older surface.

Igneous rocks, mainly granitic. but including some bas'ic. and tiltrahasic
types, outcrop along the backbones of the ranges of Pelly Mountains. They
intrude a great section of stratified rocks, including quartzites, scbi"ts, gneisses,
slates, greens tones, sandstone,~, and limbtones} believed to range. in age from
Precambrian to Mesozoic., the bulk being probably Palffiozoie. 8ma]] patches
of Tertiary scdimentary and volcanic. rocks overlie all these roc.ks.

St. Cyr Range itsclf forms the main unit of Pe]]y Mountains, being 180
miles long and 40 miles wide. Its backbone is rugged and high, notably so along
its main axis from the head of Magundy River to that of the north fork of
Liard River. Its highest peaks are near the northwest end and may reach
elevations of more than 8,000 feet. Other peaks, 'probably exceeding 7,000 feet,
are scattered along this backbone. A fe,v, small, alpine glaciers are present on
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the highe::;t peaks. In Big Salmon Range, two pe[\ks are a little more than 7,000
feet high, and tile highe::;t peak in Glenlyon Range is helieved to be a'bout 7,500
feet abo\'e sea-level.

East of tile soutileast cnd of Tintina Valley, that part of Pe]Jy :\lountains
tlwt extends towards Frances Lake is of less rugged and compact character. In
it con:::iderabJe areas of rolling upland surface are ::;eparatecl by a net"vork of
valleys entrenched about 1,000 feet below it. These areas are :::urmounted by
isolated mountain:: and groups of mountains, such as the peaks of Campbell anll
Simp:::on Ranges. The main backbonE' of St. Cyr Range continues to the south
east, and, Simpson Range forms the extremity close to Frances River as a
straight, but broken line of scattered peak~ about 6,000 feet high.

Large, P-shaped valley;:: run deep into a]J ranges of Pelly lVIountains, and
some, as those of Big Salmon and Magundy Rivers and Barvey Creek, traverse
the ranges completely.

In Pleistocene time tile main ice surface of the last glaciation stood at an
elevation of morr than 6,000 feet in most of Pelly Mountains and, perhaps,
comiderably higher on the south"'est side of~t.Cyr Range. Us. lll'face was
lower westwal'd along that :::ic!p of Big Salmon Range wherr the ice was, moving
west and northwest. The northeast side of St. Cyr Range is an area of rrlatively
light precipitation compa,red with the southwest side, and some features suggest
that the ice was lower, perhaps as mucb as 1,000 feet lnwer, on that side, or
that it was an area where thp icp had little movrmenL A large part of Glenlyon
Range "tood above tbe main surfacr of the ice as nuoataks (Plate XXV).
Alpine gla'cier8 extended northea~t\\'ard from the higher parts of these nunataks
to coalesce with the main ice moving north~"est down Tin,tina Valley. Similar
conditions prevailed in parts of Big Salmon and St. Cyr Ranges, but the general
level of the ice rOEe to the south and t'outheastward and leE;; of these rRnges
stood above iP'·'.

lre.stl';l'n Yukon P/.ateau

The 'Western Yukon Plateau is bounded on the northeast and EOll'tb"'est
by Tintina and :)'hakwak Valleys respectively. The Alaskan boundary along
the 141st ;'tIeridian limits it on thr west, and on thr east it is bounded by the
Southern Yukon Plat.eau and the northwrEtern part of Tintina Valley. With
the exception of nunataks in the Southern Yukon Plateau t'hese boundarie;;
enclose all unglariatecl areas in Yukon Plateau southwest of Tintina Valley.

Thp 'Western Yukon Plateau comprises, from north to ou-th, three main
units, Klondike and Kluane Plateaux and Shakwak "alley. Thr boundary
between the t\\'o plateaux extends northwct't from the southeast corner of the
unglaciated area to }\,isling Ri\"Cr Valley, "'1Jic1J it follnws to Donjek River, and
then pursues an irregular, llorthwesterly course to the 141st :Meridian. This
boundary places' thr main part of the unglaciated area Eouth of Tintina Valle~

in Klondike Plateau, wherea;:: Kluanc Plateau contains only nunataks and
mountainOlls embayments of unglaciated country, tbough these occupy large
areas in its northern and central parts. Klondike Plateau is· uniform in
character, and only Dawson Range forms a distinct 11l'fljor feature in it. Kluane
Plateau, on the other hand, is quite variable in character, four subdivisions,
including two mountain ranges and two basin areilt': being di;:{inguis'hed in it,

I Boslock, H. S.: The MiniJlg Industry of Yukon. 1931; Geol. Sun'., Can"dll. Slim. Rept. 1931. pt. A, 1'- 2 (1932).
'Bosloek, H. S., "nd Lees, E. J.: Laberge M"p-Ilrea. Yukon; Geol. Surv.. CaMda, Mem. 217, p. 4(1938).
3 Johnston . .I. R.: A Re;connnissance of Pclly River Between Macmillan River a.nd Hoole Canyon, Yukon; Gcol. Sun'"

Canada. Mem. 200. p. 5 (1036l.
• J(indle, E. D.: Geological Recon"ai.,unce "long the Canol Road from Teslin Ri"erto i\facmillan PMS, Y"kon: Geol.

Sur"., Canada, Pa.per 45·21, second edition, p. 8 (1946).
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as '\"(ell as seycral minor fratures. In the south Shakwak Yalley is one of t.he
great ,"alley features of the Canadian Cordillera, resembling the Rocky
~Iountain Trench and Tintinn Valleys in its direction and dimensions, though
not ai' long.

Klondl}.;J> Platean. This plateau is cut into segmrnts by the valleys of the
ma"[er »treams that trayerse it, and its »triking characteristic is t1w topographic
similarity of all these segments, a similarity that may be largely due to the
Jack of glaciation of ill(' plaU'au. It also shows throughout a character of
dissection distinct from that of the glaciated plateaux to thr cast and the
partly glaciated Kluane Plateau to the south (Plate XXVI). The topography
is a maze of deep, narrow valleys separated by long, smooth-topped ridges
,,·hose elevations are very uniform, and which are remnants of an old uplifted
erosion surfacr This surface shows gentle undulations rising here and
there along converging ridges to culminate in monadnocks that consist of dome
like eminences or groups of relatively smooth-»loped mountains, including
Dawson Range. In places, too, the ridge »ummits slope into basins belmv the
general surface of the upland.

The top» of the ridges are rounded, and drop with increasing steepness or
,,·ith stream-lined curves into deep, narrow, V-shaped valleys on each side.
Commonly, the valleys have »t.eady gradients of less than 100 feet a mile to
\I·ithin a few miles of their heads, where they rise more and more "teeply
and the valley floors disappear. ,Yinel gaps are rare, the ridges being eon
tinuuus or connected by high saddles. In Dawson Range, and on some of the
1l10nadnocks, are remnants of one, and probably two, higher level, erosion
~urfaces. St.reams issuing from Dawf;on Range have similar profiles to those
elsewhere in the plateau, but as they approach t.o within about 500 feet. of
the level of the upland surfaee their gradients again beeome more gentle f(lr
2 or 3 miles, and their "alley floors widen. :\ bon this again, gradients steepen
to their extreme headwaters.

The C(11lr~lS of Yukun Ri'"cr and its tributaries present problems in drain
nge development affecting the whole of the Yukon Plateau, and partit;ularly
Klondike Plateau. Lewes and Pelly Rivers unite at Fort Selkirk to form the
main stream of Yukon River. From the fort, the Yukon flows westward, ignoring
the broad area of relatively open, low tountry t.o the east., including Tintina
Valley, into a deep, narrow-floored valley cut diagonally across a spur of
Dawson Range to join White River. White River has developed a similarly
anomalous course in cutting its way north across a relatively high plateau
from Wcllesley Basin, which opens to the west into a broad, low valley to
Tanana River in .\laska. From Whitp River, the Yukon swings nort.heast
"cross the end of the same spur to meet Stewart River in a wider floored,
northwest.-trending \"alley that ean be traeed northwest and southeast for many
mile» beyond where it is occupied by these rivers. Yukon River flows in this
'"alley to near Sixtymile River, which meets it from the west, and then turns
north along a narrower valley to reach Tintina Valley near the 141st ~;feridian.

Abandoned valleys extend toward the 100\"er arcas on the cast, and the courses
of the tributaries show that thp drainage pattern of this part of Yukon Plateau
has gone through sume major ehanges in the present cycle of erosion. Tilt'
incision of Yukon River Valley to a depth of 1,000 to 2,000 fect or more for
many miles across the spur of Dawson Range and its t.ributaries in a terrain
of relatively resistant rocks has required time, pcrhaps reaching back into the
Tertiary period.
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Subsequent to the establishment of 8tewart River, and probably Yukon
and White Rivers, in their present couri'es, a period of aggradation set in during
which Stewart River Valley between Tintina Valley and its mouth was filled to
at least 2,500 and perhaps 3,500 feet above sea-level with 1,200 tD 2,000 feet
or more of stream deposits, mainly gravels. This resulted in the rivers flowing
widespread acrOSti divides, as, for intitance, from Stewart River into Imlian
River l Southeast of Rosebud Creek large deposits of gravels have been found
to and above an elevation of 3,500 feet. 2 Aggradation was followed by renewed
crosion and re-excavation by most of the main streams of their former valleys.
The changes of base levd accompanying this erosion has led to the formation
of bedrock terraces by the entrenchment of Yukon River below its former
valley floor, 60 to 100 feet at the mouth of Stewart River,3 300 feet at Dawson,
and deeper farther downstream I to where its meanders have beeome entrenrhed
as it approachef' Tintina Valley at the 141st meridian. This entrenchment ends
in Stewart River Valley at about the mouth of Rosebud Creek. These changes
in the base level of erosion, as recorded by Lhe deposits and bedrock terrace;:;,
appear to be only onc instance from a record of incessant oscillation during
the present cycle of erosion suggeRterl by many examples of similar deposits
and terraces spread O\'er Yukon Plateau but only casually noted to date.

No glaciers exist in Dawson Range, who;:;e highcst point is Apex Mountain
at an elevation of 6,634 feet. Pleistocene icr, on its last advance, pushed
againc:t the ead side of the southeast end of the range, where it reached a
maximum elevation of nearly 4,000 feet, Cil'qucs in the valley hea~:s around
Apex Mountain arc evidrncE' of a group of small ,alpine glaciers in Pleititocene
time. The longcst of these, at thc head of Selwyn River, extended 4 miles
dO\\'!1 the vallev to where it left a small terminal moraine.;; At the southeast
end of Dawson"Range, in the valley of Victoria Creek beyond the limit of the
last glaciation, there is evidence of earlier and somewhat more extensive
glariation in the form of remnants of glacial till beneath pay-streaks of the
placer cleposi ts, I)

Klondike Plateau is composed mainly of metamorphosed f'edimentary and
igneous roeks of Precarnbrian and PalfCozoic ages, small areas of Mrsozoic
volcanic rockf', and large areas of later granitic intrusions. These older rock:::
are all owrlain hy early Tertiary volcanic and sedimentary beds that were
warped and faulted before the upland surface truncated the upturned strata.
Around Fort t)elkirk volcanic rocks, late Tertiary to Recent in age, poured into
the valleys after the dissection of the upland surface,

Kl1wnr; Plateau. Kluane Plateau forms the nortl1\vest continuation of the
region occupied by the Cuast Mountains, the buundary separating them
being drawn, for practical purposes, along the north rrach of Kusawa Lake.
~orthwest of this boundary an old upland surface, apparently that seen else
where in Yukon Plateau, becomes the dominant feature of the topography, and
continuous areas of rugged mountains diminish.

Kluane Plateau is divisible into several parb. In the -southeast a part
of it is cut off from the rest by the great cast-west valley of Takhini and
Dezadeash Rivers, here referred to ai' Takhini Valley, The plateau surface in
this part is excrptionally high, bring 5,500 feet and mure above sea-level and
crowned by several scattered peaks between 6,500 a,nd 7,000 feet high. North-

I nostock, H. .: Geol. Sur"., CI>nl>da, Map 71lA, Ugil,,;e, Yulwn Territory (1043).
:! Bostock, H. S.: G"Col. Sur"., Canada, unpublished work.
'Bost<:>ck, H, S.: Gcol. Sur"" Canada, unpublished work,
'McConnell, R. G.: Report on the I{londike Gold Fields; Geol. Surv., Canada, Ann. Rept.. vol. XIV, 1001, pt. B, p. 8

(1905).
'Bogtock, H. S.: Preliminary Map, Selwyn River, Yukon; Geol. Sur\'., Canada, Paper 44-34 (1945).
'Bostock, H. S.: Carmacks District, Yukon; Geol. Surv" Canada, Mem. 189. p. 48 (1936).

97110-6



72

we::;tward, but still south of Takhini Yalley, the elevation:" of the plateau and
peaks decrease to 700 feet lower. Here, too, the undulating platelLU is cut into
tablelands by a network of deep valleys, In this part, however, the topography
of the mountains end:::, in general, at Ku:::awa Lake, the Coast Range batholithic
rocks continuing for nearly 30 miles beyond the lake as a belt of nearly the
same breadth as that \\'hich they maintain in the mountains. Beyond this point
the intrusive belt narrows abruptJy to a strip about 10 milE'S wide, which extends
northwesterly acro:::s the arlll~ of Eluane Lake to ,Yhite River.

Northwrst of Takhini Yalley Kluane Plateau cunsists of two topographic
ba~jns :::erarated by an elevated area, One ba:::in includes Aishihik Lake and
the area to the southeast. ThE' other encloses ,rellrsley Lakr and extend::: to
the \\'est and south of that lake.

Aishihik Ba:::in is a broad, rolling depression lying for the mosl part beh\"een
4,000 and 5,000 feet above sea-level, and ha::; a general slope northeast to Lewes
Plateau and ~isling River, Excepl for a number of rather widely separated
valleys, whose floors are 3h.)u t 3,000 feet high, its dissection is not marked,
and between Seku]mtln Hnd Aisllihik Lake.~ and cast of the latter broad stretches
of rather smooth rolling platrau hnvr a rrlief of about 1,000 feet without
distinctly entrenched valleys. A fe\\' isolated mountains and mountain gwup:::,
with elevations in excess of 6,000 fed, stand upon it. Pleistocene ice reached
to a hright of about 5,000 feet aboY(~ sea-lc\'f'l in the :::outhern part of the basin,
and moved north\\'e~tward along Ai::hihik Lakr to near Nisling Riwr. The
ire al"o overflowed northrasL\\,(l1"d through gap::: in the divide between ,'\isbihik
Lake and Nonlenskiold Hinr. A great part of thr basin i::: drift covered.

A large part. of I,"cl!e:::ley Ba::in bas an elevation of about 2,000 feet, ltnd
appears to have been reduced belnw t1w level of the upland. On the cast, "outll,
and wC'st the lower parts of the basin rise to\\'ards the smrounding area:::, on
which the former upland sUJ'facr is apparent. Tile north border of this basin
is marked by a reJati\'ely abnl[)t rise to the ridges ;If Klondike Plateau. :\ great.
part of the basin j~ drift ro\'Cred. Tile part around ,Yellesley Lake is markp(l
by innumerable kettle-holes occupied by ponds and sJuall lakes, and the main
,'alley;:: are filled with stream clepo:::ibs, mainly glacial ouh\·ash. Pleistocenr ice
pu:::bed into the basin through the big valleys leading to it from the south. and
spread o\'er it. At the nortb side it pushed lip to hills at the border of Klondikc
Plateau, reaching an elevation of at least 2,400 feet north of Snag Creek on the
we"t of "~hitc River Valley. It thrust tongues down the valleys of Donjek and
White Rivers for short distance::: beyond the basin. South of Wellesley Ba.sin
the general level of the :::ummit:::, interrupted by deep "alley~, rises to\\'ards
St. EJias lVIountains.

Between Ai:::hihik and Irellesley Basins thr plateau rises northeast of
Shak\\'ak Valley to a wick upland rompo:::ed of two broad mountainou,~ ridges
trending northwe:::t, Ruby and Nisling Ranges, :::eparated by a high, shallow
twugh parallel with Shakwak Valley. The old erosion surface of Yukon Plateau
is thr dominating featme of the upland, but i~: more undulating than in most
plateau areas. It is disspcted and deeply trenched by the main creek valle~'s.

Its broad, treek::s highland:: are remini:::cent of Spatsizi Plateau tableland:::, but
the relief is too great to apply that term. Ruby Range, a ridge of mountains
whose peaks reach elevations of about 7,000 feet, :::tands on the southwe~t ::ide
of this upland. On the northeast side of thr upland. Nisling Hangr, a some\\'hat
similar, but smallpr, parallel ridge of mountains, overlook::: Ni"ling Riwr Valley,
but here only a few peaks are more than 6,000 feet high, and the general elenltinn
of the summits is lower, The bottom of the :::hallow trough between the:::e two
ridges is furrowed by a deeply entrenched centra! valley drained by streams
l'unning to the north arms of Kluane Lake, to the north end of Sckulmun Lake,
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and to the lower end of Kluane River. Un each sidr shallower valleys dissect
the surface. These drain in the same directions except. on the north, where they
are tributary to Nisling River, The high upland surface, notable here for its
broad, rolling character, changes to a much dissected surface of the KlondikC'
Plateau type where it slopes to Nisling River. During the last glaciation the
ice overrode the lower parts of the southwest side of the upland and spread
through the entrenched valleys, 'splitting and reuniting its tongues in thE' valleys
uf the trough, but it appears to havr advanced through only three valleyf' in
l\isling Range sufficiently far to reach that of Nisling River.

Ruby Range is composed of granitic intrusions of the ~oast Range batholith
bordered by, and surrounding a;:; roof pendants, <tuartzites, schist;::, and lime
stones probably of Precambrian age, To the north, Nisling Range is formed
of the same rocb, but northeast of Aishihik Lake these are replaced by IVIcsozoic
volcanic rock,. ,Vest ()f Donjek Rinr, although intrusions persist, less meta
morphism is apparent in tbe older strata, \\'hich are here regarded as Pa.lreozoic
in age, though fo,ssil evidence is lacking, West of White River greenish \'olcanic
rocks of probable }Icsozoil,; age overlie the PaJreozoic formations,

Shak1cak raU(!ij. This is one of the great trench-like "alley::: of the
Cordillera, It extends, 011 a bearing between north 50 and 60 degrees west, from
Primrose River cast of l(usa\va Lake, along Kluane Lake to beyond ,Vhite
Ri\'er, "'here it is lost in the broad valley that is continuous "'jth that of Tanana
Binr in Alaska, It is more than 200 milcs long and some 10 miles ,,'ide at its
maximum, near the southeast rnd of Kluane Lake, Its northeast side riscs
irregularly in places in steep bluff:::, and in others in subdued hills to the level
of the plateau surface. Its soutll\\'est side rises in a ,,'all, li!<e a great fault
scarp, to the rugged sUl11miis of Kluane Hanges, the outer ridge of St. Elias
-:\Iountains (Plate XXXIII. As in Tintina Valley and the Rocky l\Jountain
Trench se\'era] large streams occupy it for varying distances and then debauch
from it. In Pleistocenr time the valley formcd a large trough ,,,here the ice
from tl10 great glacier::: of ;:;t. Elias ::\Iountail1's coalesced and spread before it
pushed on through Lhe gaps in the ranges to the north. As a consequence, it
has been heavily scoured in its narrO\Ver parts and ('lse\vhere mantled by
wiclespread dri ft deposits.

Shakwak VaJlc,y follO\l's a \'('ry continuous and important geological
boundary, probably a fault, as only "'est of ,Vhite River dll the same rocks
or-cur on opposite walls. 2rll7</ 5[ er Pt:' L/l/t-A~/' f.

.Y()rthern YlIkon Plofeau

The ?\orthern Yukon Plateau consists of IIvo main unit.:', Porcupine Plateau
and Porcupine Plain. The boundary between them i~ not Ivell defined, but i:::
placed "'here thc first distinct hills ris·c abo\'e the f'urfa('e of the plain.

POrc1lpine Plateau. !)or('upine Plateau lI(,cllpies, broadly, the area bC't\\'een
Old Crow and Porcupine River;: on the cast il.nd the 141st iVIeridian un the \\'l·st.
A fringe of plateau along the southern slope of British NIountains and a
triangular area extending southeast\\'ard from the main part of the plateau to
thr border of Peel Plateau arr included, witb it. Two low ranges of mountains,
Kerle and Old ('row Ranges, lie within Porcupine Plateau and forl11 parts of it.

On the south, Porcupine Plateau i~ bordered by Ogilvie l\fountains', and on
the east and north b:y Porcupine Plain, The plateau as a whole i~ an area. of
rolling, widely spaced hill::: with a relief of more than 1,000 feet. The hill!'; are
composed of resisLmt rocks' of a great area of sedimentary strata, South of
Keele Range, along the 141st Meridian, many hills rise to an· elevation of about

97110- -51



74

3,700 feet, and have broad, fiat top:::, remnants of a former erOS1On surface, now
the upland surface of the plateau. In the floors of the hollows between the
hills many of the larger streams have canyon-like valleys 300 tu 500 feet deep.l

In Keclc Range the upbnd surface is remarkably wrll prrserved, and
exhibits an evenness indicating that peneplanation was nearly eomplete in this
locality. The range consist,; of northeasterly stJ·iking ridges, suggesting folds
plunging in that direction and spaced 8 to 12 miles from anticline :0 anticline.
The highest elevations, judged from air photographs, are believed to exceed 5,000
feet. The range disappears northeastward. Nurth of the range and eastward
along the border of Porcupine Plain, Porcupine Plateau eonsisls of relatively
gently "Ioring hills, among which only an apparent general uniformity of
summit elevations, at about 2,200 fert, suggests the presenre of a former erosion
surface. Near the 141st Meridian, and for 20 miles or more up.,:otream, Porcupine
River is entrenched 500 feet· below a gently rolling surface that shows notable
evenness for a few milrs back on earh side of the river valley, and lies altogetlwr
below the upland surface.

Old ('row Range stands a few miles back from the rim on the north side
of the entrenched ndley of Porcupin0 River. It resembles Keele Range in its
planation and extend6 from thr 141st Meridian to Old Crow River. Its core is
formed ef a granite mass that is 23 miles \-vide at. the meridian 2 Elevations
reach to 3,000 feet or higher. North of the range, Porcupine Plateau continues
as a rolling are;] of widely spaced hills that dip under the broad fiat of Old Crow
River in Purcupine Plain and rise again along the southern edge of British
Mountains.

The plateau country southeast and east towardti Peel Rivrr and Hungry
Lake, consists of long ridges that, as e]~ewhere in the plateau, show a general
uniformity of elevation and follow the resistant btrata exposed hy folds. The
ridges rise from the flatter country of Porcupine Plain along the front folds,
and in a general way resemble those of the southern Rocky Ivlountain Foothills.
They stancl as a curving belt of foothills 15 to 25 miles wide, maintaining strikes
parallel with the adjacent parts of Ogilvie Mountain~ in the s,outheast to Keele
Range in the north. East of the head of Porcupine River, Ogilvie Ivlountains
rise along a definite line in steeper, higher ridge'>: to the south of this foothills
belt.

In the lo\\·er parts of Porcupine Plateau, notably between Ogilvie and Keele
Mountains, PaJ::eozoic and Precambrian rocks are overlnin in part by Cretaceous
stra tu. 3

From the :::outheast part of Porcupine Plateau. Peel River has a short, st.eep
course to tiea-level, relative to that of Porcupine River, and, as a co·nsequence,
Peel River has been capturing drainage from Porcupine Rivrr wherrver topo
graphy and bedrock o:tructure facilitate the process. In its aggressive erosion,
Peel River has eaten its Wf1Y westwarcl from the mouth of ·Wind River,
entrenchin o· a large valley br]ow the level of those of Porcupine River and its
tributaries to the north. In the east end of thi~ valley it has cut a canyon 10 miles
or more long. Air photographs show that the upper part of the canyon is cut
along a soft bed in steeply southward-dipping strata, and i·t is so deep and
narrow that the south wa'!:l, in photograph~ taken from ·almost v'ertically
over it, appears to overhang and conceal the river in places. vVest of the
canyon, Peel River has captured, on its south side, Hart, Blackstone, and
Ogilvie Rivers, whoo:e course>: indicate that they were formerly branches of

I Cairnes. D. D.: The Yukon-Al::l:;ka International Boundary between Porcupine nnd Yukon Rivers; Geo!. Surv.,
Canada, Mem. 67. p. 32 (1914).

'~Iaddren. A. G.: Geologic InvesLi~:'Lion along the Canada-Alaska Boundar~'; V.S. Geol. Sun·., Bull. 5201< (1912).
'Cairnes, D. D.: Op. oit.., p. 29.
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Porcupine River, and on its north side several creeks heading with Eagle River.
But on the north bank farther west, upstream beyond Blackstone River,
Porcupine River has retained its tributaries, which have their heads on the very
brink of Peel River Valley.

Only in the extreme southeast part of Porcupine Plateau, along Peel River
Valley and around Hungry Lake, is any evidence of Pleisiocene glaciation
apparent. Air photographs of Peel River ValJey as far upstream as Black
stone River ind1cate that the ice pushed westward and northwest south of
Richardson Mountains from Wind River Valley across this area and up Peel
River to near the mouth of Blackstone River. The ice also extended two
fingers up tributary valleys northwestwarc! around the south end of Richardson
Ylountains. The southwest finger reached a little beyond small lakes draining
into the head of Eagle River.

Porctl.pine Plain. Porcupine Plain is a Ion?;, shallow depression cetween
Porcupine Plateau on the southwest and Richardson Mountains, Arctic Plateau,
and British Mountains on the east and north. Thp plain can be subdivided
into several parts, each with distinctive physiographir features. A lint: drawn
across Porcupine River a few miles north of the mouth of Bell River would
divide it into two main units, and the sixty-seventh parallel affords an approxi
mate subdivision of the ::;outhern of these units into Bell Basin on the north and
Eagle Plain on the south. The northerly unit is interrupted by ranges of low
hills of folded strata that extend across it from Porcupine Pla,teau, in general
prolongation of Keele Range, northeasterly to Arctic Plateau and Richardson
Mountains, and divide the unit iuto three or mOTel basins of which Old ('row
Plain, on the northwest, is the large::;t. Other, much smaller basins are appar
ently present alo·ng Driftwood River and the lower part of Fishing River between
the hilJs.

Eagle Plain ls 60 mile::; wide, east and west, and 120 miles long. In general
aspect lt is a Jow plateau, uplifted ;:;ame 200 to 400 feet above Porcupine River
where it leaves the plain (::IS judged from air photographs, no ground measure
ments being available), and in a you,thful stage of dis~ection. No hill or elevated
point breaks the evennrss of its 5urface. Porcupine and Eagle Rivers and their
main tributarirf' are entrenched in the plain, and between them the divides are
broad and flat, their f'urfaces, sloping gently at first, fall with increasing steep
ne5S into narrow little valleys of the headwater~. The valky floors widen and
the streams begin to meander as they gather volume from their many branches.
The drainage pattern is dendritic, but· a)so shows a vague parallelism and
di~tribution sugge",tive of broad, very gentle, geologic structures.

To all appearancr the rocks that are nearly flat Jying in the central and
greater part of Eagle Plain are tilted at Jow angles near the edges of this plain.
The only lakes or ponds observed arc oxbmvs along the main ::;treams and
isolated little ponds chara.cteristic of creek valleys in un glaciated areas. Unlrss
the Pleistocene lce pushed farther north lnto the heads of Eagle River than is
evident from the air photograph!", no p::lrt5 of this plain were glaciated.

I The southeast.erly part, of the unit.. has not yet been photographed.
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Nurth of the sixty-seventh parallel, Bell Basin is a low 'area, 25 to 30
miles in diameter, around the junction" of Eagle. Bell, and Porcupine River".
Its surfacC' is dotted with ponds, lakes, and swamps, and is flat. The rivers arc
cut below the levels of the plain in banks of cl ay 1 20 to 30 fect high.

To thr north, for about ] 2 mile" belm\' Bell River, ::In area of low hilb
separates Eagle Plain and Bell Basin frum those basins to ,the northwest,
including Old Crow Plain. The Driftwood River basin is a low, undulating
area that stretches along PorcupinE' River from about 12 miles below Bell River
to near the Old Crow and north on each side of Driftwood River for about 30
miles. Parts of it arc spotted with ponds and lakes. On Porcupine River, a
mile belo,,' Driftwood River, a Ic)\\" ridge is formed of unwarped strata in an
anticlinal swell that plunges gently south beneath the plain. The surface strata.
of the ridge are unbroken by denudalion.:! .'\Iong Porcupine River in this area
the rocks arc sediments in various degrees of consolictatioll. At their base. below
Bell River, some quartzite, perhaps PalfCowic in age, 'Outcrops, overlain by
Cretaceous shale and sandstone, succeeded in turn by Terti~H~' shale, sand, and
clay. All the;::e rocks show some warping, and in placf';:: the lower strata are
considrrably folded.::! 8preading from Fishing River west. to near Bluefi"h
River, about 12 miles south of Porcupine River, there appear" to ,he a broad,
shallow, undulating depre;:sion also l'ontaining ~everal lakes.

A low chain of hills cro~ses Old Crow River from the east end of Old Crow
Range, and seems to extend bet\\·een Old Crnw and Driftwood Rivers northeast
toward the northwest corner of Richardson ~I[ountains. These hills separate
Old Crow Plain from the Driftwood River basin. Old C:ro,,· Plain is a great,
flat area thickly spotted with hkesand pond:; that occupy probably more than
30 per cent of its surface (Plate XXVII), but end around the borders of the
plain. where the ground rises towards the hilii'. Tile laku and ponds fo1Jow a
rectangular pattern whose general lines arc approximately northwest and north
east. Each pond 01' lake tends to be rectangular 01' formed of adjilcent large
and small rectangles. Actually" their i'ides are not ~traight but gently eurving,
and the corners are rounded. East 'of Old Cmw Ri\'Cr sOll1e of the ponds arc
more nearly long, isosceles triangles with their apexes to the southeast. The
outlines of others overgrown by vegetation show clearly. Except along th~ banks
of large streilms and in a few suitable areas the plain i·' nearly treeless, and its
main cover of vegetation is reported to be mosses and tundra plants. Thr
streams avoid the lakes and ponds, flowing between them or out of them, but
only in a fe'" places from one lake to another or throllgh a lake or ·pond. Banks
of "muck" (rotted vegetation and silt) and moss, 10 to 20 feet high, 'parallel
the shore" of many of t.he lakes a ;::hort distancE' back from the water's edge. In
places two adjacent lakes arrear to have n low ridge between them whose form
suggests ,that it has been pushed up by the expansion of the ice in tlw lakes.
Some of the larger lakes are known to be very shallow and thi" is believed to be
true of most of them. Old Crow River and its main tributarie" meander
elaboratel" in valley;; entrenched 60 to 125 feet below the level of t'he plain on
which the lakes lie. Thrir cutbanks ex.po~e light bluish and ~'ellowish silts, with
a thick layer of muck above them that forms the :ooil of the plnin. I

1 McConnell, R. n.: Report on an Explomtion in the Yukon ann )'lackenzie Basin., ~.\\':r.: Gool. SUI'\' .. Cnnnnn, .\nn.
Rept .. ,"01. IV. IRSS·Sn, pi.. D, p. 121 (1090).

, Tbid .. p. 126.
3 McConnoll. R. C.: Op. cit., p. 12S.
, Kirk, E. A.: Royal Canadian Mounted Police, 01<.1 Crow Detnclomont, personal cornmunical.ion (1945).
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WESTERN SYSTEM

The Western system of the Cordillera in Canada includes all land areas
southwest of the Interior t'ystem. It is a belt of mountainous country more than
1,100 miles long, from the Forty-ninth Parallel to the 141st :Meridian, and
varies in breadth from about 100 miles in Yukon to 200 miles in British
C;olumbia. Its eastern border with the Interior system if: not marked by
readily recognizable, persistent to-pographic features, but in places at wiJe inter
val~ important valleys occur along it. In the interva.ls between these valleys the
old erosinn surfaces of the plateaux of the Interior system rise intD it, and the
border has no defined position """ithin a belt as much as 10 or even 20 miles wide.

The Western system i,s bisected by a broad depression formed by Dixon
Entrance in the islands on the west, ann a long saddle in Coast Mountains on
the east. The depression does not break the continuity of the system tu the
same degree that Liard Plateau and Plain do in separating the Rocky and
::YIackenzie :Mountains of the Ea"tern system. The same areas continue north
ward across it, and in Coast Mountains the saddle is only a part of the mountains
having lower summits and traversed by the deep, narrow valleys of Skeena and
Nass Rivers in their courses to the sea.

Longitudinally, the -Western system in British Columbia is made up of
three parts: the Coast :YIountain area on the northeast, formed of the range:;
of Cascade and Coast 1VIountains; the Outer Mountain area on the southwest,
formed of the mountainous parts of Vancouver and Queen Charlutte Islands;
and the Coastal Trough,l a depression lying between the two mountain areas.
Northwestward the Coast Mountain area continues along the Alaskan boundary
into Yukon, where it ends. The Outer :Mountain area is regarded as being
continued along the ranges of tlH' Alaskan coast i::;lanc\,; and St. Elias Mountains.
Between the northern parts of these two mountain areas the Coastal Trough,
which widens nortlnvestward in British Columbia, narrows abruptly at Dixon
Entrance and extends as a narrow arm northwestward from the ea:it :iide of
the entrance into southeastern Alaska 2,3. Farther northwest, in the corner of
British Columbia where the southwest border of the Coast lVlountain area
is again in Canada, the boundary between the mountain areas is no longer
represented by such a pruminent feature. The mountains on both sides are
here close together, and the boundary is drawn along the valley that extends
northwest from Kelsall River, flowing to Lynn Canal, to Tatshenshini River,
and thence north tu Shakwak Valley at Dezadeash Lake. lVIcConnell places
the boundary in the valley of Klehini R.iver, but this does not accord as well
with the geological boundaries as evidenced by more recent work 4 - 7 . I orthwest
of this lake the 'Western system in Canada i~ only represented by St. Elias
rvIountains, which directly overlook Yukon Plateau on their northeast flank.

Coast Mountain Area

The Coast Mountain area, from the Forty-nint.h Parallel in thr southeast
to where it descends to Kluane Plateau in the northwest, a distance of 1,000
miles, is, as a whole, a continuous barrirr of extrrmely rugged mountains broken
only by great canyon-like valleys. The area is divided by Fraser River Valley
into two unequal parts: Cascade jVlount::lins, in the southeast corner, is the

l' Clapp, C. H.: Sooken.nd Duncn.n Map-areas, Vancou'-er IslRnd: Geol. Sun'., Canada, Mem. 96. pp. 23-24 (IOli\.
(l92;)~uddingl.on,A. F .. nnd Chapin, T.: The Geology and Ore Deposits of Southeastern Alnska; U.S.C.S., nnll. 800, p. 10

3 Wri/:ht, F. E. ancl C. W.: The I(etchikan and Wrangell Mining Dis!.rict, A1asb: D.S.G.S., null. 347, pp. 21.22 (1908).
, McConnell, R. C.: Rnin)' Hollow Area, B.C.: Geol. Sur"., Cana.d,], Snm. Rept.. 1913. p. 20 (1914).
'Wright, C. W.: Tbe Porcupine Placer Distric!. Alaska: D.S.G.S., Bull. 236, p. 14 (1904).
, Budding!.on, A. F., and Chapin, T.: Op. rit., PI. 2 (1020).
7 Watson, K. DeP.: Perso",,1 communica!.ion. Report to heent·itled "The Rain\' HoIlO>"-Squaw Creek Area Northern

BritiSh Columbia". now in preparation for t,he Department of ~Iine~. n,c.· ,
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smaller of these, and the Coast :Mountains, to the northwe:::t, much the larger.
The Cascade Mountains as a whole arp lower and le~s Tugged than the ranges of
Coast Mountains. In acldition, the Coast iVIountains are formed largely of
granitic intrusive rocks of the Coast Range batholith, whereas other rocks
predominate in the Cascacles. Ca;::cacle Mountains continue south across the
Forty-ninth Parallel into the Cnited Statrs where they have a much larger
area than the part in Canada.

CASCADE iVIOCNTA1NS

The Cascade Mountains in C:anad:J. form a triangular area between Fraser
River, Fraser Plateau, and the line of the :Forty-ninth Parallel. The boundary
between the mountains and the plateau is placed arbitrarily, and, as drawn,
includes mountain areas in which i'ummits stand distinctly above the general
surface of the plateau. These, in the west, lie mainly above an devation of
6,500 feet, and in the east above 7,000 feet, the plateau being higher in that
direction. The mountains are composed of :;everal ranges, which are grouped
into three main unit,;, Okanagan Range on the east, Hozameen Range in the
middle, and Skagit Range on thl' west. 1

The peaks of Okanagan Range reach to 8,500 feet above sea-level, and
even higher in a few places. Those of Hozameen Range are somewhat lower.
The mountains of both ranges have been carved from what seems to have been
areas of great, rolling, nearly f1at-toppecl hills that stood above the surface of
Fraser Plateau to the east ancl north. In Okanagan Range much of theolcl hill
surfaces remain, and the summit::: are not generally precipitouti except where
they have been extensively carved by alpine glaciers. The surface of Fraser
Plateau is nrarly 7,000 feet high around the borders of Okanagan Range, and
somewhat lower to the west. The heads of creeks in the range are in valleys
whose floors are near the level of the plateau surface, but within short distances
they begin to drop steeply to the major tributaries of Similkameen River, which
forms the ba:::e-Ievel of all the drainage from the range. The valleys of the
major streams arc deep; rrlief reaches a maximum west of Keremeos of more
than 6,000 feet, but is more commonly about 3,000 feel or less, particularly in
the western part of the range.

Skagit Range, on the west, i::: the most extensive of the three ranges, but
as a whole is lower than Okanagan Range. IvIost of its higher peaks barely
reach an elevation of 7,500 feet, though its highesl point is more than 8,500 feet
above the sea. It forn1f' the divide between streams that, on the west, flow
almost directly into Frasrr River near sea-level, and those that drain by longer
routes, some eastward and then northerly via ~icola and Thompson Rivers
to Fraser River and others by tributaries of Similkameen River to Columbia
River. In it an old erosion surface is apparrnt in thr even summit levels of
its ridges, though the highest peaks stand above this :::urface. Both ea:::t and
west of the divide the ridge tops and spur summit,s are even and high to where
they drop abruptly to the main drainage valleys. This affords a relief of 6,000
feet or lIlore in many localities on t.he west side, where the cleeply cut, precipi
tously walled valleys have almor;t direct access to Fraser River. A few small
alpine glaciers exi'st in tlte southwest. part of Skagit Range.

Hozameen Range con~titutes a transition between Okanagan and Skagit
Range:::, but, being on the interior :;ide of the divide, more resembles Okanagan
Range.

I Smith, n. 0., and CalkiM, F. C.: A Geological Reconnaissance across thc Casca.de ll.ange near the Forty-ninth
Parallel; C.S.(j.S., Bull. 235, p. 14 (1904).
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Cascade rvluuntains are composed of a basement of late Palreozoic and
early Mesozoic volcanic and "edimentary rocks, I\'hich have been intruded, in
muinly later lVIesozoic time, by rocks varying I\'idely in composition from dunite
to granite. The"e are overlain by late ::\Iesuzuic and Tertiary sedimentary and
volcanic rocks, accompanied by :come intrusions.

In Pleistocene time the ice at its maximum in Cascade i\Iountains overrode
peaks as high as 8,500 feet ahoyc 'sca-Ienl on the northeast sidE' of Okanagan
Range,l though its surface was probably lower during most of the period. It
mond soutllll'ard from Fraser Plateau up the slope of the plateau surface and
against, the drainage on the north side of the mountains. Its principal outlets
were by lower Similkameen Rinr ValJey to the southeast, througll the gaps at
the heads uf Ashno]'a, Pasayten, and Similkameen Rivers, around Skagit Range
and through saddles in it, and dOlm valleys like that of Coquihalla River to
Fraser River. A period uf alpine glaciation followed at some time after the
main ice-sheet had ceased to advance, and alnine glaciers flowed dOI\'n the slopes
of valleys-in Okanagan Range the direction was mainly northward opposite
to that of the main ice-sheet-and denloped cirques in the mountains and
U-shaped profiles in the upper parts of the valleys they occupied.

In tile southern part or Skagit Range the upward limit of glaciation seems
to have been at an elevation of about 6,500 feet~, whereas valley and alpine
glaciation appear to haYe been morc intense than farther east, reflecting the
steeper gradients and probabl~' the greater precipitation in Skagit Range.

Viewer! in their broadest aspect OH' Coast Mountains constitute a \vide
up warp cut into blucks by deep, through valleys and dissected to a rasp-like
surface by tributary valleys. Throughout their length no distinctive physio
graphic characteristics separate them into major units, but the ;.;addlc opposite
Dixon Enhance lies about mid\\"ay in their length and separates them into two
main parts. The saddle extends from Skeena River to Observator:,; Inlet, and
is too long to form a suitable dividing line in itself. Though the two parts differ
in somr respects, they are not sharply ::5'eparable, and Skeena River Valley, close
to the south side of the saddle, forms a better bound'ary than any other feature.
The part of the mountains south of this valley is called Pacific Ranges, and that
part north of and including the saddle, Boundary Ranges.

The differences between the two groups of ranges will appear in their detailed
description, but those of principal inten,,,t may be mentioned here. Pacific
Ranges occupy a broader area and their higher peaks are, on an average, about
1,500 feet highrr than tho"e of Boundary Range::;. Approximatel~T nine-tenths
of the Pacific Ranges is carved from the granitic rocks of the Coast Range
batholith, whereas these rocks make up less than one-third of Boundary Ranges.
Glaciers and ice-·fields are scattered oYer Pacific Ranges, 'but in Boundary
Ranges, north of Observatory Inlet, the~· form in addition a continuous belt,
broken only near the val\e~'i" of Stikine, Whiting. and Taku Rivers, ancl ,Vhite
and Chilkoot Passes.

The Coast mountains are dissected by a netl\'ork of great, deep. r-"haped
va]]eys, many of which tra\"Cr::e completely through them. They have
gentle grades, and their 1100rs attain elevations of only a fel\' hundred feet.
The va]]ey::; appear to foJlow approximately three general directions-north
west, northeasl, and north, and ]oca]]y an ea"t-west direction. The valleys of
the better mapped areas show fl polygon pattern of rectangle" and paraJlelograms,

1 Bostock, H. S.: Geol. Surv., Cannda, Map 341A, "lCcremeos" (1040).
'CRirnes, C. E.: COQIlihalla Area, British Columbia: Ccol. Sun'., C"nada, Mem. 139, p. 17 (l924).
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and \\'ith more mapping tllis will probably be seen to apply throughout the
1110untains. The drainage of the Interior system as wrll as that of the Coast
Mountains is carried through the range:" by m::lny of tlH'.~e great valleys, ;:;ueh
as those of Fra::er, Klinaklini, Skeena, Stikine, and Taku Rivers. A few major
valleys, such as that from Kitimat on Douglas Channel to Aiyansh at the
southwest corner of Kass Basin, ha\'e no through stream but cut through the
mountains acros:: thr direction of the main drainage.

Between the major valleys the ranges of the Coast :\1ountains stand up as
great, steep-walled blocks at the perimeters of which the tributary stream:; drop
abruptly to the floors of the main valley,-l Although the general pattern of
the ridge,; :::ho\\'::: some arrangement, the great -peak::: are irregularly sca.ttered;
in one place a high solitary peak rises dominant over a block or group of
mountain blocks whose othpr peaks show a geneml uniformity of summit level;
in another place this genera] summit lcnl is interrupted and overshadowed by
an irregular group of surh high peaks. The highest peaks are not arranged
along the axiSJ of the mountains with any regularity, but isolated peak; almos't
as high as those along the interior of the Coast ?vIountains stand hew and there
on the eastern border near the Interiur sYstem.

The 10\\' elevations of the major valleys and the characteristic, abrupt rise
of the mountains ahove them to elevations rivalling the higher peaks on the
divides afford the great relirf that is such a. notable feature of these mountains
as compared with that. of the Interior and Eastern systems, Relief in many
part:': is 8,000 feet and more. A good example is Kates' Needle, 10,002 feet high,
rising almost directly from Stikine River only a fe\\' feet above sea-level.
Throughout. their length, in the interior of Coast :\tIountains, the steep valley
sides rise to extremel,\: rugged summits, ornamented with sharp needles and
fa.ntastic shapes to such a degree as to make the summits of t.he' Rocky '~VIoun

tains appear relatively smooth.

Pacific Ranges

Pacific Ranges crmpri::,c the largest part of the Coast Mountains, and in
combined height and area reprccnt the greatest mountain mass in Canada.
They rise abruptly within a few miles \\·es.( of Fraser Valle,\' to reach elevations
of more than 9,000 feet (such a::, Skihist :Mountain, 9,660 feet) and so overtop
8kagit Range by morc than 1,000 feet. Farther northwest. these ranges increase
in elevation, and become grouped into mountain blocks separated by deep,
through valleys. Few of these blocks or ranges fail to br crowned by peaks
lllore than 9,000 feet high, and the majority contain peaks well over 10,000
feet. The highest is Mount Wacldington, whose massive ridge, 13,260 feet above
sea-level, exceeds the highest peak of the Rocky Mountains. Several of these
ranges hold large ice-fields in their central parts from which glaciers flow
through gaps between the surrounding ['leah' to reach far dO\\'n toward sea-level
through the valleys that radiate from them. The largest ice-field in these
ranges whose dimension:=: are known is that around Mount. Waddington. It is
approximately 20 miles long, north to south, and 15 miles wide. In addition, a
host of isolated, smaller ice-fields and alpine glacier,; are scattered in thes'c
ranges, ·particularly among their western ,;ummib.

A view of Pacific Ranges from a high ridge or peak gives the impression
that most of the summit:' rise to an e\'Cn surfaer above \vbieh fe\\' project. Only
here and there does a great peak such as :iVIonareh Mountain, 11,714 feet high,
or a group of great peaks, such as lVIount '\Yadclington and its satellite'S, stand

I Dolmage, v.: C'hilko Lake and Vicini!.)', British Columbia; Geo!. Su,,·., Canada. Sum. Rert. 1924, pt. A, p. 61 (1925).
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above the uniformly elc\"atecl point,; on the horizon. This feature, so character
istic of the mountains of thr C'ordillera, i", thought here to be evidence of the
presenre of a former, uj)warpcd, \\·plI-developed erosion surface out of which the
mountains have been carved. Further evidence of such an old surface. is
apparent south of Skeena Rinr. There a remarkably even erosion surface, seen
in air photographs, rises from the sea on the west coasts of the northern part
of Banks Island, Porcher If"land, and neighbouring islands and bevels the
summits as' it slopes upward inland. Though many pronounced valleys dif"sect
it, the surface truncates large areas on the island,; along their southwest parts.
Landward the valleyf" become deeper and broacler, the elevation of the surface
increases, its areas diminish and are only apparent. on hilltops and, farther
inland, on mountain summits. Still farther within the interior of the ranges only
small areas of rolling surface remain, and along the axis of the mountains the
accordance of summit levels is all that is left to repres.ent this surface. From
the northern 'part of Banks Island ,;outheast for about 100 miles the mountains
rif"e abruptly along a line east of Banks and Estevan Islands from a relativriy
level lowland, and elevations of the mountains increase gradually inland 1

~1uch of the interior parts of the Pacific Ranges remains unsurvryed, and
only tho,;e. parts readily accPf"sible from the f"ea or the interior have been
mapped. By reason of the fact. that many of the great valleys that cut through
these rangef" are fiords, occupied by the sea for one-third to onc-half or more of
their length, much of the southwest f"ide of the mountains has been mapped
along these valleys. Complete mapping may exhibit a more intricate system of
dissecting valleys in these rangrs than is apparent from present maps.

The drainage of the northeast ,;ide of Pacific Ranges is gathered in the
north by the tributaries of ~keena and Fraser Rivrrs·, and in the south by those
of Fraser River, but in the central part of the rangr8 several streams, including
Klinaklini, Bella Coola, and Dean Rivers, extend through these ranges to the
plateaux of the Interior system and gather thr drainage from the northeasterly,
interior slopes of the mounbins.

Perhaps no mountain area of equal size in the world is ~o solidly built of
granitic rocks as these Pacific Ranges of the eoas,t Mountains. According to
present geological maps· more than nine-tenths of their area is underlain 'by
rocks of the Coast Range batholith, which reilches it,; greatrst breadth of 120
miles or more ilbout midway of the ranges. A bordering fringe on the southern
interior side of these ranges is, hO\\'ever, composed of Mesozoic volcanic and
sedimentar~' rocb and some metamorphic equivalents intruded by satellites of
the batbolitb. This area contains on its southeast side, along the edge of the
biltholith, a row of high peaks formed of the intruded rocks. Tear Charlotte
Lake the batholith spreads eastward into the Interior Plateau for several miles,
but in general the contact of the batholith approximates the northeastern border
of Pacific Ranges.2 Spveral roof pendants, some more than 30 miles long and
10 miles wide, of lVIesozoic and other rocks lie witbin the interior area of the
batholith and about in line with its general treno.

During Pleistocene time Pacific Ranges were probably largely covered by
ice. AI,though no attempt has yet been made to indicate what parts stood above
the ice, the upward limit of glaciation was probably at lea,;t as high in the
southern p<1rts of these ranges as in Okanagan Range, where it reached an
elevation of 8,fiOO feet. Glacial erosion was particularly active in these
mountains. Their position along the sea coast gave them a great and continual
supply of snow, which, with the short distances and steep grades to sru-level,

I Dolmage, v.: Geol. Surv., Cannda, Sum. Rept. 1921, pt. A, p. 24 (l922); Sum. Rept. 1922, pt. A, p. 11 (1923).
'Dolmage, V.: Tatla-Bella Cool. Area, Coast District, E.C.; (;eol. Surv., Canada, Sum. Rept. 1925, pt. A, p. 156.
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resulted in rapid ice flow and intenf'e erosion. Thus was developed the great
network of valleys, with long fiords in their ::seaward parts commonly excavated
to 2;000 feet and more below present sea-level.

~\.s in Cascade -:Vlountains, the \yidespread glaciation \yas followed by a
period of alpine glaciation that ma:v have continued to the present in the large
existent ice-fields.

BoundQ1'Y Ranges

Thr main characteristics of Boundary Ranges resemble those of Pacific
Ranges, but differ in their relatin' importance. Both groups' of ranges are
similar as regards ruggedne~s, ice.-fields, glaciers, trench-like valleys, fiords; and
great relief, and to the degree that they contain a large proportion of granitic
rocks, but Boundary Ranges are distinct from Pacifir Ranges in being a
narrower group, and, as a whole, about 1,500 feet lo\\'er, their highest recorded
peak being :Mount Ratz, 10,290 feet above sea-levrl. The Coast Range bathoIith
is exposed in less than half of their area, and volcanic and sedimentary rocks
predominate, Ice-fields and glaciers cover a \'Cry considerable part of these
ranges, s'lrett:hing continuoui3ly for 80 and 100 miles in two areas along their
backbones (Plate XXVIII).

Though the International BoundRry SurYeys cover a large part of Boundary
Ranges to the \vest of their main axis and have given murh information not
avaibble for Pacific Ranges, these ranges :::ti!1 inelude some of the least known
areas in the Cord,illcl'U.

The southern end (If Boundary Ranges i::: north of Skeena River at the
saddle previollsly referred to. This area is only partly mapped. It is
mountainous, but it is apparentl:v the lowest part of the Coast Mountains, and
no glaciers arc, hown in the mapped p~nts. Oscar Peak, 7,560 feet above :;ea
level, is its highest recorclerl point.

Xorth of Xass River to Observatory Inlet. the mountains are :;imilar to
those :;outh of the ri\'er, but beyond the" inkt thry rise, and the chain of ice
fields and glaciprs, of \\"hich Cambria f:nowneld is the first unit, begins. North
west.ward, elevations rise sharply to more than 8,000 feet, and sout.h of Iskut
River, where its lower reaches traverse the mountain::; east to west, thp highest
rerorded point is Mount Pattullo, with an elevation of 8,944 feet. The north
side of this group of peaks and ice-fields is unmapped. Along the International
Boundary elevations decrease toward the lower reach of hkut River.

To the north of the lower valley of Iskut. River, a large block of mountains,
Spectrum Range, ::;tands 1l1ainly unmappccl bet-ween the upper reaches of Iskut
River on the east and Stikine River on the west (Plate XXIX). It appears
to be a typical block of Coast :Mountains, and ::\10unt Hickman, 9,700 feet
high. close to its centre, is shown on maps as its highest peak, with. others almost
as high along its western edge.! On the east and northeast fJanh of Spectrum
Range the s,ummits are generally topped by a relatively smooth upland surface
that slopes in harmony with that of Stikine Plateau to the easL2 These smooth
tops diminish in area \\'estward and disappear a.bout 10 miles from the margin of
the plateau.

Sevel'al unnallled ranges form the part of Boundary Ranges between Stikine
and Taku Rivers.s As a whole, they are high and rugged" and exhibit excessive

, Kerr, F, A.: Preliminary Report, on Iskut River Area, Brit,;sh Columbia; Geol. Sun'., Canada, Sum, Rept. 1929, pt. A,
pp. 36 and 37 (1930).

'KeH, F. A.: The Physiography of the Cordilleran Region of Northern British Columbia and Adjacent Areas; Ray.
Soc.• Canad". 3d. se" .. vol. XXX, sec. IV, p. 141 (1936),

3 KeH. F. A.: Explorations between Sl.ikine and Taku Rivers, B.C.; Geol. SUI'''., Canada, ";um, Rept, 1930. pt. A,
pp, 47,49 (1931).
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8.5

PLATE XXIX

Coast ~Iountnins: view up Stikine Ri,'pr Valley. The end of Flood Glacif'r
s·ho\vs in left foreground. The mOllnt,ains on the l'ig.ht arc those of Dhe
Spectrum Range. ·and Stikine Plateau sho\\'~ faintly in the distance.
Photo b.r rnited States Army Air Force; negati'\'e 41 3·R78 2·2010.



86

steepness and great relief such that along parts of their main valleys slopes rise
6,000 to 8,000 feet within less than 2 miles (Plate XXX). Bo·th their ruggednesE'
and their extensive covpr of snow and ice den'ease eastward from th.e Inter
national Boundary, and, as in Spectrum Range, areas of smooth upland surface
encroach upon their eastern flank 1 There are, however, groups of high peak;:
in their northeastern part;:; that rival those along the Boundary in these features.
North of the lm-vi'r reach of Chutini' River these ranges are divided, nearly
parallel with their m1iin trend, by a valley extending northwest along the upper
reach of Chutine Rivrr to the south and nor·th branches of Whiting Rivpr and
thence to Taku River, near the Boundary. That part of the ranges west of
Stikine Valley and :::outhwest of the dividing valley comprises a broad, unbroken
ridge from the lower part of Stikine River to Whiting River, a chstanci'. of 100
miles, capped by a continuous ice-field and glaciers. From Whiting River to
Taku River the ridge continues, but is lower, more dissected by valleys, and its
ice-fields are not cuntinuou::,. In the southern part, ""est of "tikine Valle~', the
ridge inrludes several peaks more than 10,000 fre( high,but northward the
elevations decline, mo,::t of them being bet\\"(~en 7,000 and 8,OOD feet high.
Northeast of Ch uti ne River, beyond the dividing valley, the mountains form
a deLlched parallel ridge, but here they are dissected into block-hke ranges
by large valleys. In the,::c ranges, the peaks attain elevations of between 8,000
and 9,000 feet, and in a few places, are bigher. 2 These elevations persist to tbe
brink of Taku Valley, exceeding thosr te the west, on the ridl!e along the
Boundar~', b:y more than 1,000 fei't.

A similar group of ranges extends northwe~t from Taku River to the broad
saddle in which 'White and Chilkoot Passes cros'S Boundary Ranges. The highest
recorded peak in this group of range~ is Devils Pall', 8,584 feet above sea-level.
These rangf'S, like those bet\veen Stikine and Wbiting Rivers, are capped by a
continuuus ice-field and glaciers for mor(' than 80 miles.

Northwest of 'White and Chilkoot Passe,::, Boundary Ranges are typical of
the Coast Mountains. Their highest point is a rugged, ma::'t;ive peak, 8,300
feet in elevation, near Kusawa Lake, and a few other neighbouring peaks
reach a height of a little more than 8,000 feet.. Here the (:oa~t Mountains
reach their northwest limit, and are wrapped around to the northwest by plateau
country. The boundary between mountains and plateau is unusually indefinite
in a bro1id transition area of high plateaux surmounted by groups of mountains.
The general aspect of their transition area is very like that along the northeast
boundary of Okanagan Range, and of many other areas where mountains are
bordered by plateaux of the Interior system. The upland surface is about 6,000
feet high; the main valleys are cut to 3,000 feet 01' more below it, and the
mountains standing 1,000 to 2,000 feet above the upland surface appear to have
been carved into their rugged form by alpine glaciers from ranges of 'smoothly
profiled remnants left by a former er()~i()n cycle. As a result, where the upland
surface is at all apparent, even well within the mountains, the pJateau-likr~

character of the topography is very noticeable.
From ~ass River to Taku River there appears tu be an irregular but more

or less continuous valley following the eastern front of Boundary Ranges. In
the south it is formed by Nass Basin and thr!1ce continues along the belt of
plateau country along Dell Irving R.iver, which separates Boundary Ranges
from Skeena Mountains. Farther north it follows Iskut River, and then breaks
aCl'OiOS to the drainage of :Mess Creek and thence to Stikine River. From there

IKerr. 1". A.: The Physiol(raphy of the CordiIlrran Region of Northern Brit.ish Columhia and Adjacent Areas; Roy.
Soc., Canada. 3d. ser.• vol. XXX. sec. IV. p. 141 (W36).

2 Kerr. 1". A.: Explorations between Stikine nnd Taku nivers. B.C.; Geol. Sun, .. Canada. Sum. nept. 1930. pt. A.
pp. 47-49 (1931).



c " - -o I "

P
L

A
T

E
X

X
X

('
ca

st
~
.
r
o
u
n
t
a
i
n
s
:

,-
ie

w
no

l"
th

ca
st

o,
-c

r
B

o
u

n
d

ar
y

R
an

g
es

n
o

rt
h

,,
-e

st
of

S
ti

k
in

e
R

i'
-e

r
Y

al
le

y
.

T
I,

e
de

l'p
",

lI
le

,l-
s

of
C

h
u

ti
n

c
R

i,
-c

r
an

d
it

s
tr

ib
u

ta
ri

es
in

th
e

(l
'n

tr
e

of
th

e
p

ic
tu

re
il

lu
st

ra
te

th
e

('
h

ar
ac

te
ri

st
ic

st
ee

p
re

li
ef

of
th

es
e

ra
n

g
es

.
P

h
o

to
by

U
nv

tc
d

S
ta

,t
es

A
rm

y
A

il
'
F
o
r
~
e
;

n
eg

at
i"

e
:39

1-
R

87
2-

20
10

.

0
0

--
l



88

It continue~ acro~~ to the upper part~ of She~IRY Ri\'er and dOln1 the lower part.
of Inklin Hinr to Taku River. Lack of contour maps and other information
prohibits the proper evaluation of this feature at pre-5ent.

Boundary Range::; are can'ed in part from huge thickne5se;; of volcanic
rocks, II'ith minor quantities of sedimcnts, all of J\Ie50zoic age, and from thinner
sections of Cpper Pulreozoic Yl)lcanic and sedimentary rucks. 80me metamorphic
types including, perhaps, rocks of Precambrian age are also found in these
rang£'s, All th£'~c rocks are intruded by the Coa~t Range batholith, which on
the a\'Crage ha:" le5s than onc-third of ih width in Pacific Range,:;, \Yhere the
batholith is trossed by Stikine HiveI' in Boundary Ranges its main body is only
10 milc~ wide, but thC' trace of its eontart. is much le~s regular than to the south,
and it=" true magnitude beneath the surface is indicated by the pre5ence of
numcrow' large and small satellitie ma·sses on either side of the main body.
~()rth of Taku River the batholith widens, the Illain body reaching a width of
60 fllilc's at thp sixtietll pamllel. Fa"ther north, it is less well expo~ed) due to
nUlllc'rou's roof penclants and to the presence of areas of older rock5 that extend
into it from either Aank. It nalTOIYS to about 40 mile~ \vhere it cro,.~es Ku;:;awa
Lake at the northwest extremity of the Coast Mountains,

In Plei"tocel1(' time, glaciation \Vas yery acti\'(~ in Boundary Hanges, and
ice prnbably eoycl'ed all but the highe~t parts, At its maximum this ice moved
\I'estward and eastward from near the summits of the rangeR, much of that.
moving eastward subsequently turning to escape west through the great yalley="
sueh fl~ that of Stikine Ri\'Cr.l Sonlf' ice that pushed east into the C'entral
Plateau and l\lounta.in ar(~a e"caped nortlmard from the neighbourhood of AWn
Lake:! in the I1IIJ1th and, judging by the configuration of the "alleys as they
appear' from air photographs, southward in the :"outh. Active glaeiation on a
diminishccl, still con"idcrable, scale has continued in these ranges, "'ith periods
of oscillation up to the present extensi\'C stage of alpine glaeiation.

Coastal Trough

1\105t of the Coa~tal Trough in Canada is submerged beneath tile
epicontinentalspa of the Pacific eoast, but. in the south, along the shore.; of
the Hrait of (-;eorgia ancl on the cast. part of Queen Charlot.te I~lalld5, IOll'lands
border it ancl form a part of it. l3C'tween the Strait of Georgia in the south and
Queen Charlotte ancl Hecate Straits in the nurth is an areh in the Aoor of the
trough that brings it above sea-level, so that it, is made up of three parts, the
Georgia depression in the south, the Seymour arch in tIle middle, and Hecate
deprC',sion in the nurt b, .\.lollg each ,sine 0 f Georgia c1epres5ion thl' mountains
rise with distinct fronts, and the same is partl:-- true in Queen Charlotte Islands
on the wc~t side of Hecatl' depression, but. elsewhere areas bordering the Coastal
Trough rise frolll it \Vi thou t displaying any abru pt featme,

North froll1 Seymour arch the Coa!3tal trough appears to widen to where,
at (,.~ueen Charlotte Islands, it is some 60 to 70 mile!' wide, including Queen
Clwrlotte Lowlands and Hecat.e Strait, North of Dixon Entrance in Alaska.
the cast side of the trough is continued by a narrow arm extending along the
southwest side of the Coast. Mountain area, but the trend of the southwest
boundary projected northwestward would pass to seaward of the southwest
side of the Alaskan Islands, If extended southeastward, the general line of the
Alaskan ranges grouped here in the Outer Mount.ain area would project along
the Coastal Trough close t.o Ro~e Point of Queen Charlotte blands. These

1 I\prr. F. A,: Glncintion in f'\orl.hern Bril·ish Columbin; 1'rans. Ray. Soc., CanaUI], 3d ser., "01. XXVIII. ,..cc. i'" pp.
17-31 (In:l4),

'G\\'illim, J. C.: Report on the Allin ~!ininl( District, British Columbia: Ceol. Sun'.. C"nad". Ann. Rept., vol. XII,
-\ 899, pt. B, p. 1:1 (1901),
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trend,s suggest that the ranges of the Ala~kan blands rise 1rom the broa.d floor
of Recate depression en ichelon along a line imide that of those on Queen
Charlotte Islands, ancl that the trough divides in the north part of Recate
depression, srnding a westerly fork north"'est across Dixon Entrance.

GeoTgl:a Depres~ion

Georgia depression i" mainly submerged, but parts of it rise above the sea
as islands in thr Strait of Georgia ancl a" lowlands on Vancouver Island and
the mainland. Altogether the depression i", about 25 miles ,vide. The main
part abuve sea-level is the lowland or coastal plain along the east shore of
Vancouver Island, This is a low area between the ·::;ea and the mountain front
of Vancouver Island Ranges. It averages 8 miles in width and is 100 miles
or more long. :Much of it slopes from the sea to the mount aim, but in the
northern part. some shallow vallrys parallel the coast. Except. closr to the
mountains few parts of it are more than 500 feet above sea-level. The depression
is underlain by :Mesozoic sedimentary and volcanic strata including Cretaceous
coal measures, In Plcistocrne t·ime the ice moving south,,'arcl along the depres
sion overrode the lowland and left. a mantle of drift cleposits on its surface.
Since the disappearance uf the ice an uplift of 250 to 400 feeV, affecting most,
if not a 11, of Vancouver Island, has resulted in thr emergencr of most of t.!w
islands in the Strait of Georgia and the coastal plain,

In the southern parts of the Georgia depression elevations on some of thr
smaller islands and on the fringe of Vancouver Island reach 1,000 and even
2,000 feet. The area containing them re:,cmbles a di·sseded plateau rnore than
a coastal plain, and in a more detailed account it might be treated as a separate
physiographic unit.

SeYII/OM Arch

Northwestward from the Georgia depression the floor of the Coastal Trough
rises above :::ea-level as the broad :::ieymol1l' arch, and the mountain fronts that
define the borders of the deprrssion merge into the hilly topography of the arch.
The arch connecbs the mountains on either side as an "isthmus" t.hat is :5omewhat
"imiJar topographically. It consists mainly of small i~lands and peninsulas,
but also includes the border of Vancou\'er Island along Salmun River. Some
of the islands are low, but most of them are hilly and :,ome arc mountainous,
reaching heights from 2,500 to 4,700 feet above the sea, those with the highest
elevation" extending northward from each :,icle of Salmon Bay. Remnants of
an old erosion surface truncate their summits, so that the arch is a warped and
much dissected plateau.

The main contact of the Coast Range batholith coincides approximately
wit.h the northeast border of the trough in most of the Georgia depression, but
towards the north it diverges on a more we;:terIy course from the border on a
direct line, crossing channels and islands of the arch and the northeast shoulder
of Vancouver Island. Southwest of the ba~holith the rocks are seclimentary
and volcanic strata of IVlesozoic age similar to those that cOYer most of Vancouver
Island. In Pleistocene time the trough \\'as probably completely filled by thp
ice when at its maximum height, ice that had come from the ice-fields and
glaciers of the Coast Mountains on the nort.heast and to a less rxtent from those
of Vancouver Island Ranges on the southwest. The arch appears to have: formed

I CIa-pp, C. H.: Gp.olog,v of Vicl.oria and Saanich Map-~.rpn, \'n.ncouver Island. D.e.; Geol. Surv., Canada, Mem.36,
pp. 8-14 (1913). Sooke ~nd Dunean Map-are"... Valleou,'er lslnlld: \Iem. 96, p. 25 (1917).
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a divide extending northeast from Chatham Point, and to have deflected the
ice from thr Coa'st ::\10untains to thp Strait of Georgia to the southeast" and to
Queen c;harlotte Strait to the northwesp·2.

H eca tc Dc pl'cssion

The Hecate depres~ioll is a broad hollow rraching from Queen Charlotte
Rangrs and Skidegate Plateau on the wei3t to the slopes of the Coast Mountains,
beginning with the outer islands on the east. The only parts of the depression
exposed are the lowlands of Queen Charlotte Islands and places along the border
of the mainlancl.

Queen Cllarlottc Lowlands extend approximately from Cumsbewa Head on
:Nloresby Island to Beresford Bay on Graham IslancJ.3 They are rolling areas
of forest, Slvamp, and shallow lakes out ot which in some places mesa-like hills
rise to 400 feet above sea-level. The east 8ide of the lowlands is underlain by
Tertiary sedimentary rocks, and the hills are formed of overlying Tertiary lavas
and agglomerates. The same yolcanic rocks cover all northwest parts of the
lowlands except the extreme northwest corner, which is composed of Mesozoic
sedimentary and volcanic stmta. During Plci"tocene time the lowlands were
at least partly cO\'ered by ice, which encroached on them from Queen Charlotte
Ranges to the southwrst. It is not known whether ice from the mainland or
Alaskan Island glaciers reached these islands, but. thrre is no e\'idence of it:;
passage across them."

On the northeast side of Hrca te deprrssion Banks Island and other islands
lying southeast of it for about 100 milei3 form a belt, of rolling lowland, 10 to 30
milrs wide, with elevations generally le:::~ than 100 feet, along the border of
Parifie Ranges." The lowland if' composed of numerous islands, mainly of
granite rocks and largely bare of soil, and is considered part of the depression.

Outer Mountain Area

The Outer Mountain area includes al1 the ranges of Vancouver, Queen
Charlotte, and the southeastern Alaskan Islands and St. Elias Ivlountains. These
fall into three main groups: Insular :Mountain::: in the south, eon~isting of the
ranges of Vancouver and Queen Charlotte Islands; Alaskan Island mountains,
C'mbracing the ranges of the Alaskan Islands west of the northeast arm of the
Coastal Trough in Ala~ka; and St. Elias Mountains, the ranges on the mainland
northwest of Lynn Canal. In thi,; report only the Insular Mountains and
St. Elias :iVIountains in Canada arC' dealt. with.

I"SCI..\Il ;\lOCXTAI,\,S

The Insular :Mountains con,;:ist of the ranges at' (1\'0 mountainolls island
groups, Vancouyer Island and some neighbouring ii31ancls and the Queen Charlotte
Islands. These mountains arC' knoll"n as 'Vanc:ollYer !eland Ranges and Queen
Charlotte Ranges respecti \'cly.

I Dawson, G. M.: Report on a Geolot:t"ical Examination of the r\orthern Part of Vancouver Island and Adjncent Cc HSt.s;
Geol. Surv., Canada. Ann. nept.. 1886. pt.. B, p. 102 (1887).

2Bancroft. J. A.: Geolo,!!y of t.he Coast and Islands between the Strait of Gl'l>rgia and Queen ChHrlOtll' Sound, B.C.;
Geol. Sun'., Canada. Mem. 23, p. 50 (1913).

3 Mackenzie. J. D.: Geology of Graham Island, Briti.-h Columbia: Geo!. Sun' .. Canac)", Mem. 8S (1916l.
• Dawson, G. M.: Report on l.he Queen Charlotte Islands: Geol. Sn'T.• ('anada. Rept. of Pro~. 1878-79, pt. B. pp. 89-91

(1880).
'Dolmage. \T.: Geol. Sun'.. Canada. Sum. Rept. 1921. pt. .-I., p. 24 (1922); Sum. Repl·. 1922. pt. A. p. \\ (\923).
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VanCUllveT 1sland Ranges

The greater part of Vancouver hland i", composed of the mountain;; of
Vancouver Island RaIlge~. On the southwest of the Georgia depression, these
ranges rise along a persistent front extending north"'est and southeast. On their
southwest side they drop steeply to the sea, and in places to small disconnected
areas of a narrow, coa~tal plain. In the north the rangrs cnd abruptly along
an ea~t-lVest line through the mout,h of Quatsino Sound. North of this sound
the i;oland consists of patches of plain separated by low rolling ranges of hilb
whose highest point is 2,417 feet abow the sea.

Vancouver Island Ranges are formed of many small mountain areas
separated by deep, U-shaped valleys, some of "'hich extend across tJw i;oland
and, in some places such as Alberni Inlet, have floors that arc partly below
sea-level. The mountains characteristically show remnants of a subdued, rolling
surface that resembles that. ol' the plateaux of the Interior system and truncates
their summits. This plateau surface has been uplifted and maturely disseeted. 1

In the southern part of the island thr plateau surface was peneplanec1, with only
a few rounded hills rising above it before it was uplifted some 1,500 feet. In
the central part of the island the evenness is less marked, and the surface noted
in the ranges is roughly 5,000 feet or more above the sea. Here the ranges have
their greatest relief. Their highest summits, which reach 7,200 fcd in Golden
Hinde and Elkhorn i\Iountains, rise more than 6,000 feet above the adjacent
valleys, and along the axis of the ranges many summits 1110re than 6,000 feet
high hold small alpine glacirrs on their northern slopes.

Vancouver Island is underlain mainly by :Mesozoic sedimentary and volcanic
rocks, though in the south a coniiiderable area of upper PallEozoic sedimentary
and volcanic rocks is expoiied. All these rocks are intruded by acid and basic
rocks that form large bodies along the backbone and southwest flank of Vancouver
Island Ranges. During Plcist.ocene time the island if' believed to havc been
almost covered ,by an ice-cap that had its apex along the axi~ of the ranges and
flowed from it to the Pacific Ocean, in part by tl1E' Strait of Georgia and Queen
Charlotte Strait, and in part by the major valleyf' acros" the island.

Qu('('n rharlotte Ranges

The Queen Charlotte Ranges include the mountains of Graham, JVIoresby,
and Louise Island" and other islands of the Queen Charlotte Island group, and
the Skidegate Plateau area of Graham Island. They constitute the northern
end of the Insular :\10untains, which disappear to the north at Vixon Entrance
50 miles .~outhwest of the AJa;okan Island mountains. The general trend of the
ranges is about northwest, continuing that of Vancouver Ranges at the south
end, but swings to more nearly north tOlnll'c1 the north end, though not sufficiently
to fall into alinement with AJaskan Island mountains.

Mountains are the main topographic feature" of the Queen Charlotte Islands,
and occupy most of the southern i;:lands and ahout half of Graham Island. They
are rugged, and are broken by deep vallrys into a numher of irregular, block-like
ranges. In most parts of these ranges the peaks show a local uniformity in
'height. The ma.iorit~· are about 3,000 [e('t high, exrept at the north R.nd south ends
of the island chain where they are 2,000 and 2,600 feet above sea-level. The
highest points are 3,945 feet in the southern part of Graham Ioland and 3,810
feet in the northern part of ::\Ioresby Island. Some patches of perennial snow
are found on the higher peaks, and timberline is at an elevation of 1,300 feet.

1 Clapp, C. H,: Sookc and Dunean Map·arca, Vaneou"er Island: Gcol. Sur\' .. Canadu, :\[e01. 96, p. 24 (1017).
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The ~outhern part of Queen Charlotte Rangl's, including almost all of
l\Jores,by Island, is composed of Mesozoic sedimentary and volcanic rocks. These
are intruded in a number of places near the north and south ends of Graham
bland by dioritic stocks l On Grahalll Island thl' northern two-third" of the
ranges are composed of Tertiary Java flo\,"s and agglomeratrs. In Pleistocene
time the ranges were covered, in part at least, by ice and glaciers that flowed
from them along the fiords of the \\'est coast and through Skidegate Channel.

Skidegatc Plateau lies between Queen Charlotte Ranges and the lowlands
to the east on the southern part of Graham Island. It is a rolling area with
summit level,; ranging to 1,200 feet above sea-level in its southern part, and to
1,800 feet in its northern and nortlnn'strrn parts, The plateau is mainly
composed of l\'frsozoic t'cdimentary and volcanic rocks, and was traversed by
ice from the Queen Charlotte Ranges during the Glacial epoch.

ST. ELIAS C\I01'KTAIKS

'Viewed on a perfect day from Dawson Range, 100 miles or more to the
northeast, St. Elias Mountains appear as a broad swelling on the horizon out
of which giant peaks project like islands of ice and snow. When haze and
smoke shroud the lower levels, these peak", high in the crystal clear atmosphere
above, are sometimes still to be seen, a line of magnificent icebergs floating on
the denser ail'. These are the highest mountains of Canada, and together are
thr largest group of great peaks in North America. For (;anada, at least, and
perhaps for the world, they have unique characteristics, and posse~s a distinct
grandeur of their own, AbovE' a sea of lesser peaks ancl "'idr iCP-fields the great
peaks stand solitary or in compaet, isolated groups. Besides their colof'sal size,
this individual aloofness adds much to the impressiveness of their vast, wild, and
icy beauty, and contrasts them sharply witll the jumbled rivalry of summits
around many of the main peaks of the Coast, Rocky, and :iVlackenzie }\'1ountains,
and other mountains of the Canadian Cordillera. Many of these individual
peaks and groups are block-like in form, rising on nearly every side with
precipitous cliffs, not to pinnacle-like tops, but to broad, still strep, though
relativply gentler, summit areas, This gives them an appearancr of stupendous
massi\'eness from all directions. Another outstanding feature is the mantle of
sno\\' and ice that rven in summer cloaks a great part of them. It spreads
unbroken over their gentler, summit areas, smoothing the contours of their upper
slopes and concealing bedrock. As thp ,lopes steepen downward, it overhangs
the edges of precipice" in great cliffs of ice from which it cascades in mighty
avalanches thousands of feet to the broad fields of snow and icE' below, where
it feeds the glaciers that lead away from between the peaks. Almost the only
exposures of rock in all the vast expanse uf white and blue around the great
peaks are in their precipices. Brlow these dazzling monarchs a sea of lesser
peaks, mighty themselV<'s in other company, form a jagged and rocky platform.
Such is a general picture of the dominant features of these great mountains
beside which the better known ranges of Canada are dwarfed to relative
insignificance.

About half of the area of St. Elias Mountains is in Canada, in southwest
Yukon and northwest British Columbia. The remaining half i" in Alaska,
wrapped around the Canadian part on the "outhea$t, southwest, and west. l\'1o::;t
of the great peaks arc in Yukon or on the Yukon-Alaska boundary. Besides
the ranges of the great peaks thesp mountains include lesser ranges on their
northeast or interior side, so that their entire area in Canada is approximately
90 miles wide and 200 miles long.

I MacKenzie, J. D.: Geology of Grnham Island, British Columbia; Geol. SUI'\·,. C:m.d". ~!em, 88 (1916).
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The backbone of St. Elias Mountains, which includes the great peaks, forllls
the Icefield Ranges and Fairweather Range. On its northeast. side, from the
sixtieth parallel, in thp south, northwest to the 141st Meridian, the front ranges
form a line of ridges, and are grouped under Kluane Ranges (Plates XXXI and
XXXII). A lower, subdued, plateau-like area, Duke depression, extends along
the entire southwest side of Kluane Ranges, and separates them from Ieefield
and other ranges of these mounlains. Nort.hwest of Slim::: River, at the divide
t.o Duke River, Kluane and Icefield Ranges are almost contiguous, and Duke
depression is pinched to a narrow waist. Northwest of thi::: di vide the depression
opens into a broad valley area that. continues to expand to where it reaches
White River. There it forks and extends two branches across the 141st :Meridian:
one branch narrows and continues the general line of the depression as the valley
of Tchaw:;ahmoll Lake, splitting the northeast rid'ges of Nutzotin Mountains from
their main body; and the other branch, bending more to the west, follows up
White River a::: a broad deprcs:::ion separating the main part of Nutzotin Moun
tains from Icefield Ranges. KJuane Mountains are the southeast extension of the
front ridges of Nutzotin Ranges, the main body of which rises a::: a wedge in the
fork of Duke depres:::ion to become a major mountain unit distinct from the
St. Elias Mountains in Alaska. In this report, hOII'ever, because of the general
close relation between Kluanr Ranges and the other unit::: of St. Elias Mountains
in Yukon, no separate major unit is made for Nutzotin :Mountains and they are
treated as a part of Kluane Ranges.

Southeast of the divide between Duke and Slims Rivers, Duke depression
follows down Kaskawulsh River Valley and spreads southward, merging with
a network of valleys betwepn Alsek River and the southeast boundary of
St. Elias :Vlountains adjacent. to the Coast Mountains. The network of valleys
cuts the mountains east of Alsek River and south of Kluane Ranges into many
smaller and larger ranges. A line drawn up Bate::: River and thence eastward
to Tat:ihenshini River at the sixtieth parallel would separate the smaller ranges
of Duke depression from the larger Alsek Ranges to the south. Alsek Ranges
are separated from Icefield Ranges on the west by Alsek River Valley, and
from Fairweather Range on the south by the valley of Melbern and Grand
Pacific Glaciers.

Little exploration has been carried on in the interior of St. Elias Mountains
other than that by the International Boundary >:lul'\'eys and expeditions of the
American Geographical Societyl-S and the National Geographic SocietY,4 whose
accounts, maps, and photographs arc the only information avail~ble for Icefield
Ranges.

Klltane Ranges

Kluanr Ranges forlll a narrow, front ridge to St. Elias Mountains. Though
they are divided into nine, short, distinct ranges by large, crosscutting valleys,
their front is so straight and abrupt for most of its length that, viewed obliquely
from Yukon Plateau, the breaks in it are not con::ipicuous, and the general
impression is that of a continuous mountain wall ri:::ing from Shakwak Valley.
This front, be:::ides being the boundary between Yukon Plateau and St. Elias
lVlountains, marks a major geological boundary, ::iuggesting that the mountains
rise along a fault-line scarp on the southwest side of Shakwak Valley. Between
Dezadeash River and Kluane Lake the floor of this valley is higher, and the

I Wood. Jr.. W. A.: The Wood Yukon Exoedition of J9~fi; Geo~. Rev .. Yol. XXVI. pp. 228-246 (1936).
'The Pamchutin~of Expedit.ion Suppli",. An Experiment by the IYood Yukon Expedition of J941; Geog. Re\",. \'01.

XXXlI, No. I, hn. 1042. pp. %·55 (1942).
3 Sh"rp. R. P.: Geology 0; the Wolf Creek Area, St. Elins Range. Yukon Terrif,ol')', r"nad,,: Geol. cioe. Am., \'01. 54,

pp. 625-650 (1943). .
'Wnshburn, Bradiord: Exploring Yukon's Glnci,,1 Stronghold: Nat. Gcog. Mag., vol. LXIX, ~o. 6, June 1936, PP. i15-

~& .
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wall-like front is less marked than to the southeast and northwest. ::\Iount Deeoeli
stands out somewhat northeast of the general line, and the valley side sweeps
up in long slopes to the mountain spurs.

. Kluanc Ranges show a particular type of ruggedness that contrasts with that
of other nearby ranges. Their slopes are steep and uniform, with long, straight
talus scree;;. Their ridl;es are serrated and narrow, and summits tend to be
uniform in elevation. Many are nearly 7,000 feet high, and \\'ith onc or two
exceptions the highest j:leaks of each range are about 8,000 fert in eleyation.
~outheaf:t of Duke River, Kluane Ranges contain alpine glaciers, some of which,
between Slims Riyer and Kathleen Lakes, are 2 miles long. Most of these ranges
com:ist of two or three ridges parallel with the main front and connected by high
saddle". :\forth\\'e~t of Slims River the first range compri;:es one, broad, rough
ridge of summits. Bryo'OCl Burwash Creek two distinct ridges become apparent,
and beyond Donjek River these are separated by a well-defined valley extending
to White River. At the west end of this rangr, adjacent to White River, a third
ridge branches off, thereby widening the range. West of White River, Kluane
R,anges are continued by Nutzotin Ranges 1 , which become a largr mountain
unit in Alaska. Between White Riycr and tlH' International Boundary these
lJlountains comprise two ridgrs between Shakwak Valley and the \-alley of 1 pper
\Vhite River, separated by the valley of Tschawsahmon Lake. The northern
ridge continues thr line of the front of Kluane Ranges and ends l.t) miles
west of the Boundary ''''ith the convergence and junction of Shakwak and
Tschawsahmon Valleys. The southern ridge broadens \\'est\n'trd and becomes
the main part of the mOllntains west of the Boundary.

Dllkr. Depression

Duke depression, soutlmest of Kluane Ranges, is an isolated, plateau
like belt characterized by broad, smooth slopes. Together with Kluane Ranges,
its relationship to Icefield and .'..Jsek Ranges resembles those of Franklin
Mountains and Mackenzie Plain to :;VIackenzie Mountains.

Throughout its length. the general trend of the depression is parallel with
Kluane Rano·es, but locally its trend dinrges west\\'ard and, as at Slims River,
its boundaries are stepped back to the general line by northerly trending valleys.
At the southeast end it merges into the valley of Kelsall River, separating the
St. Elins and Coast Mountain. It" southwest side is irregular, and ::,preacls into
the ranges on that side. The depression is diYided into t,,·o parts by the summit
between Slims and Duke Rivers.

Southeast of Slims River the Duke depression extends along Kaskawulsh
River Valley, on the northeast side of which Kluane Ranges rise steeply along
the line of their southwrst front. On the other~icle of the valley a maturer
surface of the plateau-like type spreads south over the lllOuntain spurs and
along the west side of Alsek River Valley. Thi surface is apparent nearly to
the sixtieth parallel. On the east sidr of Alsek River the depression broadens
and consists of a network of valleys surrounding small ranges and plateaux.
On the south the depression is bordered by the valley of Bates River, from
which the mountains rise abrurtly to peak;:: 8,000 feet high. From this river
the border extends across to the bend of Tatshenshini River at the sixtieth
parallel, \\·here the valley of the upper reach of Tatshenshini River flowing
northwestward forms the boundary between t.he Coast Mountain and Outer
Mountain areas. 2 FrOlll here to the Intemational Boundary a single wide valley
forms the narrow southeastern extremity of the depression. Thi::: valley begins

1 Cairnes. D. D.: l'pper White River Di.tricL, Yukon: Gool. Sun'., Canada. ;\lem. 50. p. 39 (1915).
'Duddmgton. A. F., and Chnpin, T.: The Geology and Mineral Deposits of Southeast..rn Alaska' US G S Dull 80019 (1929). ' ...., . •
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jn the north\H'st with that of the upper reach of Tatshenshini Rinr and continues
as a broad-fioored, cleyated valley of matme aspect and relatively gentle
gradients. At tile nortl1\\'est end of this Yalley Tatshensbini Riyer is entrenched
in a narrow canyon, and in its southeast parts srveral other streams flowing to
Kelsall and Klehini Ri\'Crs are similarly entrenched along par!;: of their comses
as they lefL\'e the valley. On the northeast and sout!1\vest the valley is bordered
by steep mountain slopes, and at about 20 miles from the Boundary it has a more
southerly trend and bends to the \vest of Kus:1,wak Range.

Northwest of Slims River, Duke depression follows Duke River Valley and
broadens to a width of several miles where Duke River turns north and cuts
through Kluane Ranges. FrotH Duke Rinr to Donjek River the depression is
floored by a gently rolling smface at an elevation of about 4,000 feet, below
\vhich the larger streams have cut their valley;:. This surface shows particularly
\\'ell on each side of Duke Rin~r where, stretching across to Bmwash Creek on
the west, a broad gap has been carved through Kluane Ranges. Along this
section of the depression, Kluane Ranges rise abruptly on the northeast, and on
the southwest the front range of Icefield Ranges, Donjek Range, includes a peak
10,075 feet in elrvation 1 and several others nearly as high. Near Duke River
and La the west of the head of Burwash Creek, a higher, more rolling erosion
surface shows at <:Lbout 6,000 feet above sea-In'el on some p2rUy isolated
mountains in the depressinnand on the flank of Donjek Range. From Donjek
River to Klutlan River the depression continues to widen. On its northeast
side Kluane Ranges <:Lt first continue their steep front and then, near Tepee Lake,
their slopes lengthen and farther west resemble the rolling surface of Kluane
Plateau as they sweep down into the depression. The central part of the
depression here is a broad, shallow, but re1ati"ely steep-waIJed inner valley in
which Tepee Lake lies. To the south a broad, terrace-like area several miles
wide and about 4,000 to 5,000 feet high stretches along the front of the mountains,
from which ~purs extrnd at right angles dO\vn to the terrace. "\rest of Klutlan
River thr depression continues as the broad "alley of upper ,Yhitr River.

Alsck Ranges

Alsek Ranges arc tlte mountains between .\1:3ek River ami the valley of
('"pper Tatshenshini and Kelsall Riycrs, and form the front of St. Elias ?vIountains
in place of Kluane Ranges farther north. These ranges begin just north of the
sixtieth parallel and extend south to the International Boundary. They have
been mapped on the Boundary and along their east border, but are otherwise
\1nphotographed and all11o:;t \1nkno\\·n. North of the lower reach of Tatshenshini
River, where it fiows \\'est to Alsek River, and its tributary, O'Connor River,
the range~ arc divided into cast and west grours by the broad valley of the
middle reach of thr Tatshenshini where it fjows southward. The ranges to the
east of this valley do not appear to ha\'e peaks more than 7,000 feet high, and
contain many alpine glacier~, and se\"Cral ice-fields and vaIJey glaciers. In their
southeast extremity they include Kusawak Range, which here forms a small
front ridge to St. Elias Mountains, isolated from the other ranges of these
mountains by thr southern end of Duke depres5ion in much the same manner
as are Kluane Ranges farther northwest.

The "alley of the middle reach of Tatshenshini R.iver extends southward
from the network of valleys of Duke depression for more than 30 miles to where
it is joined by that. of O'Connor River. The main part of the middle reach
occupies a valley that is about 10 miles wide, and is diviclf'd into two inner

1 Wood, Jr.. I\". A.: Personal communication, 1046.
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valleys by hill:;; about ·1,500 feet in height along its medial line. The middle
reach of Tatshenshini River follows the inner vallev on the east side of these
hills, and a les:3er stream flows south along the 'vest side.

The mountains on the west side of this largr valley rise abruptly from it
,vith a wall-like front extending north and south. They are precipitous, with
peaks rising to an elevation of nearly 9,000 feet, and contain many glaciers
among them. .A few miles south of the i3ixtieth parallel a deep, transverse valley
cuts \\'estward through these ranges from the main Yalley to that of Alsek River,
but is not occllpied by any stream of importance.

Little is known of Ali3ek Ranges south of O'Connor Rinr and the lower
reach of Tatshenshini River. :\.long the International Boundary their highest
peak is ?\fount Digger, 8,250 feet above sea-level, and many large glaciers
debouch from them. They appear in the distance to be rugged and to include
man~r peaks 7,000 to 8,000 feet high.

Icefield Ranges

Icefield Ranges comprise the main body of St. Elias :'vIuuntains and embrace
all the great peaks except Mount Fairweather. In their general form these ranges
themselnf' resemble a high plateau deepl~' dissected and surmounted by the
great peaks,l which appears to be remnants of an older and still higher plateau
(Plate I).

Along the northeast side of Icefield Ranges a border area, 15 to 20 miles
wide, stanrls between the Duke depression and Alsck Rivrr Valley on one side
and the first line of great peah on thr other. This border area rises abruptly
to peaks 8,000 and 9,000 feet high. and in places to others with elevations of
more than 10,000 feet.. The area i~ deeply dissected by great valleys such as
those of the glaciers tributary to Kaska\\'ulsh River. Southwest of Lowell
Glacier the area is mainly one of snow and ice, even those parts bare of snow
and ice in summer probably not constituting a third of this part of the border
area. Along the border area northwest from Lowell Glacier, the mountains
become increasingly bare of snow in summer, but perennial snow and ice remain
on the more level areas at high elevations, in numerous alpine glaciers and
ice-fields, and in the great valley glaciers, Klutlan, Wolf, Donjek, Kluane,
KaskawuJsh, and others of lesser size. These glarierf' mow' down vaJleys walled
by bare slopes that recei"e relatively little precipitation in either summer
or winter.

The valleys of the tributaries of Donjek River form a hranching system
that comprises a large basin in this border area 'of Icefiele! Ranges behind Donjek
Range. The main trench of upper Donjek River, above Wolf Creek, is nearly
parallel with the Duke depression, suggesting that it i:3 a minor depression of
similarorii!in. The northeast i3idc of tbis valley is steep and straight against
Donjek Range, but on the southwest side thr mountain spms projecting between
the tributary \'alle~'s of the great glaciers rise with morc mature profile,;.

Several great glaciers reach Alsek River Valle:' from the northwest in the
southeast part of thip border area. Lowell Glacier is thr first of these encountered
in descending the river. It ends in a lake in Alsek River V,aney, and air photo
graphs indicate that large fragments have broken frelll the front of the glacier
to form icebergs in the lake. Thip glacier evidently advanced about 150 years

1 :MRny sp1L:ndicl photographs of t1wse mountains are printed in The American Alpine Journal. The articles cont.aining
them are:

Batos, R. H.: Th. Yukon E'l'.dil.ion. \'01. H. pp. (27·4~q (1936).
Wood, Jr., "'. A.: The Ascen~ of M~. S(I'"le. \'01. U. pp. 439·448 (1936).
"'.sbburn, n.: The A!\f'''l\~or ~Iount LUC<lOia. vol. Ill, pp. 119·126 (1938).
Wood, F. H.: An At.tcmp~ on M~. Wood, 8~. Elias Range. vol. IV, No. I. pp. 1.8(940).
\Yood, Jr., W. A.: Par'aehu"", in ~he s~. Eli"" Range, vol. IV, No. 3, pp. 341·347 (1942).
BRtes, n. H.: Abo\'e the Whirlwind, vol. IV, No. 3, pp. 348·354 (1942).
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ago and dammed Alsek River, causing it to flood its tributary valleyi' t.o an eleva
tion, in Dezadeash River,l above that of :Vlarshall creek. Other glaclC'rs farther
dmvn Alsek Valley may have blocked the river at the same time, but probably
did not raise the water so high. Recent reports from various visitors to the
fronts of some of the glaciers 'of t'his border area indicate that the lower pal'ts of
most 'of t'he glaciers are stagnant and melting bark, but that the uppf'r pads of
some at least are active, as for instance that of ,VoU Glacier, which had moved
considerablv bf'tween 1936 and 194F,a Kaskawulsh Glacier gat.hers it.s ice from
several large tributaries, and fOl'lllerly pushed dOWl1 on its valley to fork and
send one branch down Slims River Valley toward Kluane Lake and the other
Jown Kaskawuli'h River Valley toward i\lsek River. At present its front is a
mile or more above the fork of the valleys, at an elevation of about 2,650 feet.
The water running from it to Slims River on thf' northwest side of the front of
the p:lacier is carried by Yukon River drainage about 1,500 miles to Bering Sea,
whereas on the southeast side it reaches the Pacific Ocean via Alsek River in
about one-tenth of that distance.

Southwest of this border area looms the main platform of Ieefield Ranges,
its valleys filled high with snow and ice and its great peaks towering above.
The great peab: are the outstanding feature" of this platform. Chief among
them are Mount Logan, 19,850 feet high, and four additional peaks, clustered
within 8 miles on the same huge mountain block, onr east and one west of the
peak of Mount Logan, each more than 19,000 feet high, and two other:" with
elevations exceeding 18,000 feet. The other great peaks of lhe plaHorm are
:Ylount St. Elias, 1~,008 feet; Mount Lucania, 17,150 feet; King Peak, 17,130
feet; NIount 8teele, 16,439 feet l ; :Mount Bona (in Alaska), 16,420 feet; :Ylount
'''ood, 15,880 feet; Mount Vancouver, 15,700 feet; l\/Iount Hubbard, 14,950 feet;
:\10unt Bear (in Alaska), 14,850 feet; Mount Wa.lsh, 14,780 feet; Mount Alver
stone, 14,500 feet; lVlcArthur Peak, 14,400 feet; ancl Mount Augusta, 14,070
feet 4 . In ,addi·tion, there are many peaks between 12,000 and 14,000 feet high.
Some, such as Mount Craig, 13,250 feet, are named, but most of them remain
\Inmeasured, unnamed, and unclimbed.

These great peak!'. rise out of the surface of snow and ice that forms the
ice-fields between them. North of Mount Logan this surface is between 6,000
and 8,000 feet high, and appears to maintain this elevation along the main
divides between the heads of Logan, Hubbard, and the other big glaciers north
east of Mount Logan,. From these areas the ice-fi'elds slope outward, gently at
first and then mOrE' steeply Fl.S they separate into defined valley glaciers rreeping
out of the ranges. The ice-fielcls are fed by the snow that falls directly on them,
by masses of ice and snow tha,t cascade off the precipitous slopes of the adj acen t
peaks, ancl by tributary glaeiers that reach into the alcoves and far up toward
the summit.s of the mountains.

If lines were drawn, one northwest from :'dount .\.lverstone through :.vIount
SteeJe, and another a little east of north to the fork of Ka::;\cawubh Glacier, they
would mark the approximate position of the divicles between the ice moving north
east to Yukon River drainage, that. moving easterly to Alsek River, and that
moving west and south to the Pacific Ocean. The divide between Muunt Alver
~tone ancl Mount Steele is well to the northeast of the axis of the area of Icefield
Ranges, so that by far the greater part of the ice-fields, which in any case are

1 McConnell, R. G.: The Klu.ne Mining Disl,rict; Geol. SUI' v .. Cann.dn, Sum. Rept. 1904. pp. 4 und JO (1905).
'Wood, W. A.: The Parachuting of Expeditiun Supplies, An Experiment by the Wood Yukon Expedition of 1941' Ceog.

Rev., vol. XXXII, No. 1, Jan. 1942, 11p. 50 nnd 51. '
38hOI·p. R. P.: Wolf Creek Glacier System. St. Elia' Range, Yukon Territory (Abstract); Geol. Soc.. Am., Bull.,

\'01. 52, pp. 1932 and 1933 (1941); The Wolf Creek Glaciers, St. Eli"" Range. Yukon Territory; Ceog. Re,iew, \'01. '37
",0. I.pp. 26·52 (1047).

, The eJev"tions of these peaks are taken from the published mailS. These figuro, have been checked by n triangulation
\)y Walkr A. Wood, who gIves Mount. Steele;tn elevation of 16,641 reet and 14,400 reet as a more correct fi·ure for Mount
\Valsb. Personal communication. 1047. co
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more broadly spread to thc ~outh\\'cst than hl the northeast, drains to the
P:1cifie. Sout!1\ycst of the di"idc, glaciers and ice-held;; appear to C\lver more
than half the surface of the rangcs, and most of the remainder is clothed in the
prrennial snows of the mountain slopes. i\'ortheast of the divide conditions are
differrnt, precipitation diminishes, and \\'ith it the areas cm'ered by ice and snow
in summer, a,: the border arca is approached.

Air photographs taken from elevations of about 12,000 fret from oubide
Kluane Ranges show the lrssi'r peaks and ridges of Icefield Ranges reaching to
an extensive, gently warped surface above \\'hich the great peaks project
conspicuously. This surface appears to be at an elevation of about 10,000 feet
in the west, and t.o decline eastward to about 8,000 feet. In the absence, however,
of general topographic information these elevations arc judged from those of
scattered peaks and from topographic maps along thc Internat.ional Boundary.
Furthermore, the impression of general evennrss of the surface is enhanced by
the environment. In this region of great altitude and relief, differences of 1,000
or even 2,000 feet among the 'lesser peaks appear inconsequential, with Mounts
Lucania, St. Elias, and Logan towering 7,000 to 9,000 feet and more above them
in the background. The relative accordance of summit levels is, nevertheless, a
notable feature and bestow::; on Icefield Ranges the general aspect of a great
plateau. Another feature, which is impressive on closer observation of these
ranges, is the broad surface of ice-nplds and glaciers that fill the wide areas
between the peaks and ridge~, particularly in the central and southern parts
of th"se ranges. This surface varies- from about 5,000 feet in elevation, near
Mount St. EJias, to 9,000 feet or more to the north and west and around the
slopes of the great peaks. The expanses of unbroken ::,now coneeal whati'ver
depth the valleys beneath them might otherwise exhibit, and acid to t.he already
immense relief, giving a false impression t.hat the mountains around them
are remnant.s not yet reduced to the level of this surface. The relatively smooth
and rolling: character of th" upper parts of many of the great peaks, notably
the summit area of ~1ount Logan's mighty block, including those four satp.llite
peaks more than 18,000 feet high mentioned in a previous paragraph, and the
long, comparatively even saddle that connects the peaks of Mounts Lucania
and Steele, ::,uggcst t·hat fo·rmerly a ~urface of more even topography topped
the~e range's at a level 5,000 to 8,000 feet. aboYe that of the les,:er peaks.

Fainreather Range

:Most. of Fainn:ather Range i~ in Alaska, and only the northeast ~lope is
Canadian. This slope is composed of a single, big ridge of mountains that
culminates in t.hc great peak of Mount Fairweather, 15,300 feet. high, on the
International Boundary, and the highest peak in any part of British Columbia.
Viewed at a distance from the north, the peaks of Fairweather Range, among
,vhieh, including those in Alaska, a scorc' are more than 10,000 feet high, rise
as a great, isolated, closely connected group abm'e a sea of le,,-~er ranges whose
highest points nearly all lie between elevations of 8,000 and 9,000 feet. The
Canadian part of the range consists in part of ridges radiating from :Mount
Fairweather ancL in part of "alley glaciers that flow by way of ~/Ielbern Glacier
to Alsek River, ami via Grand Pacific and Ferris Glaciers to Tarr Inlet, which
barely reaches across the International Boundary.

The geological exploration of ~t. Elias MOllntains in Canada has been almost.
entirely confined to Kluane Ranges, Duke depression, and one small area aruund
'Wolf Glacier. 1 Kluane Ranges are composed mainly of volcanic rocks, with

1 Sharp, R. P.: Geolog)' of the Wolf Creek Area, SI.. El;., Range. Yukon Territory, Canad". Bull. Geol. Soc. Am.,
vol. 54, pp. ~25-650 (1943).
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associated shales, i'lates, sandstone::;, and lime;;tones, and include sections ran?:ing
in age from late Paheozoic to late :,lesozoic1-.j. Limestones, schists, slates and
quartzites underlie these formations in places, and some at least are of earlier
PallPozoic age. l\'ortllwest of Slims River ndcanic rocks dominate in the upper
group, whereas southeast of Alsek Rinr the rocks are predominantly shales,
slates, and sandstone~"'(;. Intrusive ~tocks, mainly of granitic rocks, occur in
all the~e ranges, but also include a wide range of more ba,,;ic and alkaline types.
Most of these are thought to have been intruded in ::\fesm~oic time, but some may
be of Tertiary age. ~mall areas are underlain by early Tertiary sandstones,
clays, and tuffs interbedded with and overlain by Javas.

In the Duke depres~ion south\vest of Kluane Ranges the same prf'-Tertiary
formations are present, and are overlain by extemive, Tertiary :sedimentary
and volcanic rocks that form a belt that, except for a gap on the southeast of
Slims River, may be continuous. To the southeast, at Bates Lake, a great
thickness of t.ilted Paleocene conglomerate, sandstone, and shales form the basal
part of most of the Tertiary section. Volcanic rocks first appear interbedded
with the upper members of tbis ba~al group, and higher in the sections overlie
the assemblage as solid ma~ses of lavas. Along each ::-ide of Alsek River the
volcanic rocb are more abundant, appearing in thick horizontal sections from
there northwestward. The Tertiary sediments, northwest of Slims River, include
lignite beds and are generally horizontal.

Southwest of the Duke depression the slopes of Ic:efield Ranges arr. underlain
mainly by Mesozoir and Palreozoic sedimentary and ,·olcanir rocks, and south
of Bates Lake, Alsek Ranges appear to be composed largely of these volcanic
rocks. The rocks earried in the moraines on the northwest side of Kaskawulsh
Glacier are almost entirely of slate, sandstone, quartzite, and limestone. Some
granitic and dioritic, plutonic and dyke rocks appear in the medial moraines
of the glacier, and morc of such rocks may ocrur on the south side, but the
moraine~ are in general lacking in igneous rorks. ~orthwest of Donjek River
the Tertiary volcanic rocks spread southwest from the depression capping a
large area between the valley of 'Wolf Glacier and Klutlan River, and in air
photograph~ appear to be upturned to the southwest. Below these the older
rocks are exposed. On the south side of "'011' Creek granitic rocb intrude the
]))'e-Tertiary rocks, and appear to form the border of a large body prrhaps of
batholithic dimensions. No geological inYestigation of the great peaks has been
made, but from the reports of mountaineers and the appearance of their cliffs
where bedrock is exposed they arc believed to bE' eomposed largely of granitic
rocks.

In Pleistocene time the iee-fields of SI. Elias l\Iountains were higher, and
pushed their glaciers out on all sides. On the interior side they extended far
out on Kluane Plateau. In all the higher parts of Kluane, Alsek, and Donjek
Ranges there appears to have bern an lIpper limit of the iee in ~ome part of
Jater Pleistoeene time at an elevation of about 6,000 feet, but with eonsiderable
variation in If'vel from plaee to place dur to the influenee of local topography
on the movement of the iee.

I McConnell, R.. G.: The J(laune '-lining District; Geol. Surv., Canada, Ann. Rept. 1904, "01. XVI, pt.. A, pp. 1-18 (1905).
, McConnell, R. G.: Head Waters of White River, Yukon; Geol. Sur"., Canada, Sum. Rept. 1905, pp. 19-26 (1906).
3 Cairnes, D. D.: Exploration in Soul·h\\'estern Yukon; Geol. Sun'., Canada, Sum. Rept. 1914, pp. 10-33 (1915) .
., Cairnes. D. D.: Upper White Hiver District. Yukon; Geol. Sur"., Canada, Mem. 50,191 pp. (1915).
• Cock6elrl, W. E.: Dezadeash Lake Area. Yukon; Geol. Sun'., Canada. Sum. Rept. 1927, pt. A, pp. 1·7 (1928).
'Kindle, E. D.: Dezadeash Map-area, Yukon; Geol. Sur"., Canada, Paper 47-15 (1947).
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