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ABSTRACT 

For discussion of Quaternary geology, the map-area may be consid­
ered in three parts: 1} a large area of plain and plateau north of Mackenzie 
Mountains and east of Richardson Mountains, including also Yukon Coastal 
Plain, that was overridden by Laur entide ice; 2) the southern part of the map­
area, embracing parts of Mackenzie , Wernecke, and Ogilvie Mountains, which 
experienced repeated advances of valley glaciers; 3) the remaining unglaci ­
ated area. 

Three advances of valley glaciers are inferred, mainly from geo­
morphic evidence. Laurentide i ce advanced into the area at least twice. 
Radiocarbon dating indicates that the last advances of both mountain glaciers 
and Laurentide ice culminated in late Wisconsin time. The preceding advances 
are presumed to be of pre-Classical Wisconsin or pre-Wisconsin age. 

Thick Pleistocene sediments exposed in Bell, Bluefish and Old Crow 
basins, all in the unglaciated area, includ e two glaciolacustrine beds inter­
calated between nonglacial sediments. The glaciolacustrine beds are judged 
to correlate with the two known advances of Laurentide ice, when drainage, 
together with turbid meltwater, was diverted into the headwaters of Porcupine 
River. 

En vue d'etudier la geologie du Quaternaire, la carte peut etre divisee 
en trois parties: l} une grande etendue de plaines et de plateaux au nord des 
monts Mackenzie e t a l I est des monts Richardson, comprenant egalement la 
plaine c6tiere du Yukon, qui a ete recouverte par les glaces Laurentides; 
2) la partie sud de la carte, qui englobe des parties des monts Mackenzie, 
Wernecke et Ogilvie, et qui a subi les avancees repetees des glaciers de 
vallees; 3) le reste de la region, qui n'a pas subi la g laciation. 

L'auteur etablit trois avancees des glaciers de vallees, en se fondant 
principal ement sur des preuves geomorphologiques. L e s glaces Laurentides 
s e sont avancees clans cette region au moins deux fois. La datation au radio­
carbone indique que les dernieres avancees des glaciers de montagne et des 
glaces Laurentides ont ete aleur maximum a la fin de 1 ' epoque du Wisconsin. 
L'auteur suppose que les avanc ee s precedentes dataient des epoques 
anterieures au Wisconsin classique et au Wisconsin. 

Les epaisseurs de s e diments du Pleistocene expo sees clans les bassins 
Bell, Bluefish et Old Crow, taus clans la region n'ayant pas subi la glaciation, 
comportent d e ux lits glaciolacustres intercales entre des sediments non 
glaciaires. L'auteur estime que les lits glaciolacustres correspondent aux 
deux avancees connues des glac e s Laurentides, lorsque l'ecoulementdes eaux, 
ainsi que des e aux de fonte turbides, a ete detourne vers les sources de la 
riviere Porcupine. 





SURFICIAL GEOLOGY OF NORTHERN YUKON TERRITORY 

AND NORTHWESTERN DISTRICT OF MACKENZIE, 
NORTHWEST TERRITORIES 

INTRODU CTION 

Field work for the present study was carried out in 196 2 as part of 
Operation Porcupine. This operation, under the direction of D. K. Norris, 
was primar ily for the study of pre-Ouaternary geol ogy, but also presented an 
excellent o pportunity for broad reconnaissance of the geomo rphology and 
Quaternary geology of the larg e but little known region of northern Yukon 
Territory and northwestern· District of Mackenzie. 

Field work for this reconnaissance consisted mainly of checking air­
photo interpretation m.aps prepared by the writer with the assistance of 
V. N. Rampton, and in field examination of exposures along major streams and 
coa stal bluffs. Rampton shared all aspects of t h e field work and was respon­
sible for compil ation of the western half of the final map. Valuable observa­
tion s, e specially on distribution of erratics , were contributed by E. W . Bamber, 
E.W. Mountjoy, B.S. Norford, A. W. Non·is, D.K. Non·is, R.A. Price, 
R.M. Procter and G. C. Taylor. 

Previous Work 

Studies devoted primarily to the geology of the area, were begun by 
R.G. McConnell (1890, 1891) and continued by Camsell (1906, 1921) and 
J. J. O'Neill (1924), all of whom made important contributions to the knowl­
edge of its Pleistocene geology . From study of trimetrogon photos, Bostock 
( 1948) defined and name d the physiographic e l e ments and was primarily 
responsible for establishing the maximum limits of Laurentideand valley gla ­
ciation as shown for the region on the 1958 Glacial Map of Canada (Geol. 
Assoc. Can., 1958), These limits w e re revised in detail as a result of the 
Operati on Porcupine observations, Since 1962 othe r researchers have con­
tributed further data and observations on the surficial deposits and Pleistocene 
history of Peel Plain and Ander son Plain, the Mackenzie Delta, and the Yukon 
Coastal Plain (see Bostock (1964) for physiographic units), 

Because of the excellent and exten sive studies already published by 
Mackay (1963), and b ecause also of the logistics involved in carrying out field 
work in the area, that part of the Yukon-Mackenzie Delta territory 1 ying east 
of the Delta and n o rth of 69°00'N has, for all practical purposes , been omit­
ted from the present study. 

Original manuscript submitted: 18 May, 1964 -revised 22 January, 1969. 
Final ver sion approved for publication: 3 Septemb e r, 1970, 
Authors's address: Geological Survey of Canada, 

3303 -3 3rd St. N. W., 
Calgary 44, Albe rta, Canada. 
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Regional Setting 

The study-are a includes parts of the Eastern and Interior systems of 
the Canadian Co rdill e ra and the northweste rn extremity of the Interior Plains 
Provinc e a s d efine d by Bostock (1948 and 1964). Topography range s from the 
l ocally rugged p eaks of the Mackenzie a nd Wernecke Mountains to the very 
flat Old Crow Plain and the Macke nzie Delta. The northernmost part of the 
area lies in the zone of continuous permafrost, the remainder, in the zone of 
discontinuous permafrost as deline a ted by Brown (1967). 

For discussion of surficial deposits and Pleistocene history, the map­
a r ea can be divided into thr ee parts: 1) an area invaded at least once by 
Laurentide i ce from the Canadian Shie ld; 2) mountain areas in which cirques 
a nd valleys were occupied repeat edly by valley glaciers; and 3) the unglaciated 
area lying outside the maximum limits of either Laurentide or mountain 
glaciations. 

LAURENTIDE GLACIATION 

Wide spread drift depo sits containin g rocks derived from the Canadian 
Shield indicat e ext e n s ive invas ion of the a rea by Laure ntide i ce moving gener­
a ll y west and n orthwe st. At its maximum, Laurentide ice reached elevations 
of 3, 500 feet above sea level on the east flank o f Ri c hardson Mountains, and 
of 4, 000 feet on the north fl a nk of Mackenzie Mountains. It covere d P ee l 
Plateau, Bonnet Plume Basin, the eastern section of Porcupine Plateau, 
and the Yukon Coastal Plain northwes t to Firth Riv e r. 

That part o f the area lying e ast of the flanks of Richardson Mountains 
and n o rth of latitude 66°N, exhibits we ll-prese rved 1andforms typical of plains 
areas glaciatedinlate -Wisconsin time. In the peripheral area beyond, glacial 
landfo rms are more subdued, suggesting they have been produced by one or 
more distinctly olde r Laurentide glaciations, probably early Wisconsin or 
pr e -Wisconsin. 

Early Wisconsin or Pre-Wisconsin Glaciations 

In some parts of the ar ea, the limit of Laurentide glaciation is 
defined by subdued but still re co gnizabl e moraines and kame terraces, or by 
ic e -marginal c hanne ls and spillways. However, especially on mountain slopes, 
such features are l acking along much of the limit which was then determined 
from the distribution of glacial erratic s of granite, gneiss and volcanic rocks 
d e rive d from the Canadian Shie ld. 

T h e limit thus mapped may actually repres e nt a composite of two or 
more separate early advances. At t h e edge o f maximum glaciation in eastern 
Porcupine Plateau and southern Richardson Mountains, moraines, meltwater 
c h anne ls and associated glaciofluvial fe atures appear much fresher than along 
the east side of Richard son Mountains whe r e few such features are preserved. 
Inland from the Beaufort Sea, meltwater c h a nnels and glaciofluvial deposits 
are moderately well -prese r ve d but moraines are subdued or completely lack­
ing. Such regional differences in preservation of the outermost glacial fea­
tures may be due to topographic setting and to regional diffe r ences in the 
intensity of weathering processes. However, t h e possibility that such differ ­
ences are due to difference in age cannot be dis card ed . 
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Stratigraphic evide n ce from examined sections near the limit of gla­
ciation seem to indicate a single early advance. For example, in nume rous 
exposures along lower Wind a nd Bonnet Plume Rivers, and along the Peel 
above the mouth of Snake River, only a single till is expos ed; and on Snake 
River just north of the mountain front a nd n ear the limit of Laurentide glaci­
ation, thr ee tills are exp osed but without interve ning nonglac ial sediments or 
weathering zon es . These latter may be e ither the product of minor fluctua­
tions during a singl e advance or, in part, the product o f valley glaciation. 
Hence, in western Peel Plateau and eas t e rn Porcupine Pl a t eau, the Laur e ntide 
limit would seem to have been established during a single early glaciation. 
The same a ppears to b e true on the Arctic coast b etween King Point and 
Herschel I s land w here d eformation of sediments exposed in coastal bluffs can 
be satisfactorily expla ine d by a single a dvance (Mackay, 1959). 

During its one or mor e early advances, the L a ure ntide ice sheet 
diverted water from Mackenzie Mountains and upper P ee l River into the head­
waters of Eagl e Rive r through a major c hanne l now occupiedinpartbyPalmer 
Lake (66° 10.5'N, 136•z5•W). A second major channel crosse d Richardson 
Mountains and dis c har ged ea stwa rd through McDougall Pass, and two l e ss e r 
streams dis c harge d about 4 a nd 12.5 miles south of McDougall Pass, 
respectively. 

Thick deposits of glaciolacustrine silt and clay, overlying till of 
presumed pre- Wisconsin age , are exposed along lower Wind and Bonnet Plume 
Rivers, and along Peel R iver between the mouths of Wind and Snake Rive rs . 
In thawing from its p e rmane ntly fro zen state, t h e silt and clay unit liqui fies 
and forms spectacular mud flow s, but is nowhere completely exposed (~ 
distribution of flow slides on accompanying map). Followin g the retreat of a 
pre - Wisconsin or ea rly Wisconsin ice sheet, silt and clay we re presumably 
deposited in a glacial lake with an outlet through the Palmer L a ke channel. 
Silt and clay may also h ave been d e posite d when drainage was again dive rt e d 
by Laurentide i ce during Wis cons in time. Stratigraphic evidence for t wo pos­
s ible ages o f silt and clay h as not yet b een found. 

L ate Wis con s in Glaciation 

Ice -flow patterns related to L aurentide gl ac i ations during the l ate 
Wisconsin, indicate wes t ward move m ent across southern Peel Plain, and 
deflection of the m a in i ce flow to north-northwest, parallel to the eastern front 
of the R i chardson Mountains. A minor lobe exte nded southwest to about the 
junction of Peel a nd Snake Rivers. Locally, the limit s o f the form e r ic e sheet 
are marked by we ll-preserved moraines that contrast sharpl y w ith subdued 
glac iallandforms beyond. Where moraines are lacking, the limithas been 
inferr e d from the positions of i ce -margina l c h a nne ls a l ong w hi c h streams 
from the Ric h ardson and Mackenzie Mountains we r e diverted. 

Water flowing out from Mackenz i e and Ogil v i e Mountains, including 
such rivers as the Arctic Red, Snake, Bonnet Plume, Wind a nd Peel were 
diverted or blocked b y t h e i ce s h eet . A gl ac i al l ake was impounded in Bonnet 
Plume Basin w ith a n outl et through the Palmer Lake c h a nn e l. At the m axi­
mum adva n ce o f ic e durin g t h e l ate - Wi scons in, a major c h ann e l, about two 
miles south of "Taylor Lake", carr i ed the dive rt e d drainage of Arctic R e d 
a nd Cranswi ck Rivers westwa rd toward Snake River. The major channel in 
which the present "Taylor Lake " lies , is lower than the Palmer Lake outlet 
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and could not, therefore, have been cut until northward drainage had been 
re-established along the present course of Peel River. 

On the east flank of Richardson Mountains, Barrier River, Stony 
Creek and parts of Vittrekwa and Road Rivers occupy former major ice­
marginal channels. Although the major streams have deepened the channel 
segments to such an extent that the former levels of some channels cannot be 
determined, the channel segments appear as remnants of a formerly inte­
grated, ice-marginal channel system that marks a significant ice-marginal 
position. East of this, glacial landforms are generally well preserved, west 
of it, they are relatively subdued. Tentatively, the channel system is inter­
preted as marking the limit of the late- Wisconsin advance against Richard son 
Mountains. 

North of Barrier River, the late Wisconsin limit is tentatively located 
at moraines in the vicinity of Longstick River and along an ice-marginal 
channel that extends north from where Willow River turns eastward to the 
Mackenzie Delta. Wisconsin ice may have reached the coast as far northwest 
as King Point where a moraine noted by Mackay (1959, Fig. 1) turns seaward 
and is truncated by the coastline. A well-defined moraine east and north of 
Sitidgi Lake (68° 30 'N, l3 2 o 45 1 W) that partially outlines an ice lobe in the Sitidgi 
basin, had been considered a possible Wisconsin limit but recent field work 
by J.G. Fyles (~. ~·· 1966) indicates that it probably represents a 
halt or readvance following the retreat from a late Wisconsin limit lying beyond 
the area mapped (Mackay, 1963, pp. 21-25). 

Laurentide ice moved generally northwestward across the area during 
the late Wisconsin stage. However, during its retreat, the development of 
numerous minor lobations controlled by the low relief of Mackenzie Lowlands 
produced a complicated pattern of ice -flow features. Examples of divergence 
from northwesterly movement include: westward movement north of Campbell 
Lake (68°l5 1N, 133°20 1 W); northeastward movement to the northeast of this 
same lake (Mackay, 1963, p. 25); eastward movement near Rengleng Lake 
(67°43'N, 132°35'W), and southwestward movement near the junction of Peel 
and Trail Rivers. Major halts or local r eadvances are inferred from the 
moraine at Sitidgi Lake discussed above, and from a broad belt of hummocky 
moraine extending from Peel Riv e r north of Fort McPherson, eastward to 
Big Stone Lake. Locally glacial drift is on e hundred or more feet thick in 
areas of hummocky or ridged moraine near the limit of the late- Wisconsin 
advance , and in b e lts of retreatal moraine such as the one at Fort McPherson. 
In large areas underlain by Lower Cretaceous shale in Peel Plain, and the adja­
cent northeast margins of Peel Plateau, the till is only a few feet thick except 
in isolated ridges and patches of moraine. 

VALLEY GLACIATION 

Valley glaciation occurred mainly in the Mackenzie, Selwyn, and 
Ogilvie Mountains in the southern part of the area. Minor areas of valley gla­
ciation are also found in the vicinity of Mount Klotz (65°22. 5 1N, 140°05 1 W), 
in Richardson Mountains (at latitude 67°32'N and latitude 67°55 1N), and in 
British Mountains at the Yukon-Alaska border. Evidence for multiple valley 
glaciation is best displayed around the headwater s of Ogilvie River in the south­
western part of the map-area, and south from there. Since this locality lies 
beyond the western limit of Laurentide ice , inter-relationships of the 
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Laurentide ice sheet and valley glaciers do not complicate interpretation of its 
glacial features. D eposits l eft by at least three advances are evident. They 
include: 

fresh, sharp-ridg e d moraines, occurring just south of the 1nap-ar ea (the 
"last" glaciation of V e rnon and Hughes, 196 6); 

moraines that are subdued but still recognizable ("intermediate" 
glaciation); 

patches of till with little or no characteristic moraine form ("old" 
glaciation). 

Each successive advance was l e ss extensive than the previous one . 
Moraines correlated tentatively with the "last" and "intermediate " 

glaciations are found in many valleys within the mountains of t h e southeastern 
part of the map-area. Moraine s o f the "last" glaciation only are found in Wind, 
B onnet Plume and Snake valleys. There is no pres ently a vailable, strati­
graphic evidence by which the age s of the vall ey glaciations c an b e correlated 
with the Laurentide glaciations. Howeve r, the relative freshness of glacial 
landforms of the "last" valley glaciation and thos e o f the late-Wisconsin 
Laurentide glaciation, together with the radiocarbon data discussed below s ug ­
gests that the two glaciations w e r e approximately contemporary. 

Glacial landforms considered as b e longing to the "intermediate" val­
l e y glaciation and thos e n ear the limit of Laur entid e glaciation are all r e la­
tively subdued, suggesting early or pre -Wisconsin age. T e rminal moraines 
of the "intermediate " valley glaciation have not b een identifie d in Wind, Bonnet 
Plume and Snake valleys, nor anywhere within the limit of Laurentid e glacia­
tion along the Mackenzie Mountain front. Two possible explanations for this 
are suggested: first, that during the "intermediate " v alley glaciation, gla­
ciers extended down Wind, Bonnet Plume apd Snake v all eys to form piedmont 
lobe s beyond the mountain front, building t e rminal moraines that were des­
troyed by a late r advanc e of Laur entid e ice; secondly, that valley glaciers of 
"intermediate" age were confluent with the Laurentide ice and, therefore, 
developed no terminal moraines. 

Drift containing e rratics from the Canadian Shield indicates that 
probably during this later advance, Laurentide ic e extended up Wind, Bonnet 
Plume and Snake vall eys, for s everal miles south of the northern front o f the 
Mackenzie Mountains. If the ice of the valley glaciers was confl uent with the 
Laurentide ice as in the second explanation offered above, the Laurentide ice 
must have remained sufficiently thick to extend digitations southward as the 
valley glaci e rs retreated. 

Distinctive boulders and pebbles of hematite , containing streaks and 
slabs of red jasper and derived from a major deposit on a tributary o f Snake 
River (65 o 15'N, 133 °00'W), are widely and abundantly distributed across Peel 
Plateau, decreasing in amounts westward to the limit of Laurentide glaciation, 
northward along Richard son Mountains and northwestward to Firth River. 
Much o f the hematite may have been transported from its source by streams 
and later distributed widely by Laurentide ice. However, one block, found at 
65 °33 'N in a gully tributary to Snake River, had a major diameter of three 
feet and is judged to be so large that glacial rather than fluvial transport would 
b e required to move it. The evidence suggests that a valley glacier extended 
onto Peel Plateau, at least to 65 °33'N, before t h e last advance of Laurentide 
ice over the locality, presumably in early Wisconsin or pre-Wisconsin time. 
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UNGLACIATED AREA 

The W1glaciated area includes diverse terrains that range from very 
flat (e. g. Old Crow Plain) through rolling plateaus (Porcupine and Arctic 
Plateaus) to locally rugged mountain (e. g. Richardson MoW1tains). It is a unit 
only in its lack of glacial deposits. 

The plateau and lower mountain areas are characterized by broad 
valleys in which pediment slopes rise gently from the valley axis to meet the 
steeper valley walls along a rather sharp break-in-slope. Locally, pediments 
of adjacent subparallel streams merge across low, broad ridge-crests. Along 
deeply incised stretches of Hart and Blackstone Rivers, and along the Ogilvie 
River tributary immediately west of Blackstone River, recognizable pediments 
are either lacking or the pediment remnants are perched high above the pre­
sent stream . The relationship of these remnants to the modern rivers sug­
gests that erosion kept pace with local upwarping that may have begW1 during 
or just after the pediment development. Incised sections of Porcupine River 
may have had a similar origin or, alternatively, they may represent rela­
tively young channels through which separate drainage basins became inte­
grated into the present Porcupine drainage. In the vicinity of Mount K l otz 
glacial deposits, the oldest of which are pre-Classical Wisconsin or older, 
lie on and are clearly younger than the pediment surfaces. Otherwise there 
is no evidence as to the age of the pediment surface nor of the climatic condi­
tions W1der which they developed. 

Throughout much of the unglaciated area the only surficial deposits 
are weathered rock or colluvium on slopes, a few feet to tens of feet thick, 
organic silt and peat in depressions, and, along n1ajor streams, fluvial 
deposits locally exceeding one hundred feet in thickness. However, uncon­
solidated deposits are both thick and extensive in three basin areas: 1) Bell 
Basin (Bostock, 1948); 2) Old Crow Basin, coextensive with Old Crow Plain 
of Bostock (1948); and 3) Porcupine valley between Berry Creek and The 
Ramparts, called here Bluefish Basin after a small river that enters it from 
the south. No exposures were studied in Bell Basin, but deposits of sand, 
gravel, silt and peat up to 152 feet thick were measured along Old Crow River. 
Similar sediments are up to 190. 5 feet thick along Porcupine River below the 
village of Old Crow. In both these cases the sediments extend below river 
level and these thicknesses are, therefore, minimal. McConnell (1891, 
pp. 127D-128D) ascribed the sediments along Porcupine River to the Tertiary. 
Terasmae, on the other hand, studied pollen from a section (Table 1, 
measured and collected by the writer) on the south bank of Porcupine River 
(67 °28'N, 139°54'W), and concluded that "The suggested Tertiary age for these 
beds must be rejected. The pollen assemblages obtained are rather similar 
to those found in Pleistocene beds elsewhere in this region" (Geol. Surv. Can., 
Pleistocene Palynology Laboratory Rept. 65.:.6, 1965). 

Porcupine River flows out of Bell Basin through a channel incised in 
Cretaceous sandstone. Old Crow River leaves Old Crow Plain through a nar­
row valley cut in granite at the east end of Old Crow Range. The combined 
Old Crow and Porcupine drainage discharges westward out of Bluefish Basin 
through the deep canyon called The Ramparts. 

The Pleistocene sediments in Old Crow and Bluefish Basins, and 
probably those in Bell Basin, extend below the bedrock thresholds of the 
respective basins. The basins, therefore, cannot be entirely erosional, and 
Tertiary or early P l eistocene warping or faulting must have contributed to 
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their ongm. Units l and 2 of the section described in Table l are judged to 
be fluviatile and deltaic basin fill; drainage was probably eastward through 
McDougall Pass in the Richardson Mountains during their deposition. The 
larg e logs in Unit l suggest a climate at least as warm as that of today, in 
which white spruc e to 15 inches diameter are common on the Porcupine flood 
plain and a few trees even attain 20 inches diameter. The cryoturbation layer 
in Unit 2 indicates that sedimentation was at least partially subaerial, and 
that climatic conditions were sufficiently severe to permit invasion of the sed­
iments by permafrost. 

Unit 3 appears to be of g laciolacustrine origin, deposited when 
Laur e ntide ice advanced westward against the Richardson Mountains and onto 
Peel Plateau blocking eastward drainage through McDougall Pass and forming 
a vast lake that discharged westward at The Ramparts. Drainage from the 
southwestern part of the map-area, together with sediment-laden meltwater 
from the Laurentide ice sheet, was diverted into this lake via the Palmer Lake 
channel. 

With retreat of the Laurentide ice, eastward drainage resumed and 
normal lacustrine, deltaic and fl uviatile sedimentation (Units 4 and 5) con­
tinued in the basins. A readvance of the Laurentide i ce re-established the 
glacial lake with an outlet at The Ramparts at about l, 180 feet, and Unit 5 
was deposited. Well-defin ed shor eline s peripheral to Old Crow and Bluefish 
Basins, at e l evations between l, 180 and l , 000 feet, probably relate to this 
s econd glaciolacust rine stage and record the gradual down-cutting of the out­
l et at The Ramparts. Although shorelines were not recognized in Bell Basin, 
the basin would, by this int erpretation, have been inundated during both gla­
ciolacustrine stages. 

By the time McDougall Pass (ea. l, 030 feet) again became ice-free, 
the outlet at The Ramparts had been eroded down to a level b e low that of the 
pass and westward drainage was permanently e stablished . Drainage of the 
basin lakes was followed by local deposition of fluvial and shallow-water 
lacustrine sediments and by widespread peat development (Units 7 and 8). 
Po rcupine River is today incised as much as 185 feet b elow the general level 
of Bluefish Basin. 

RADIOCARB ON DATING AND CHRONOLOGY 

In northern Yukon T erritory and northwestern District of Mackenzie , 
sampl e s older than the range of the radiocarbon dating method have been 
obtained from localities that lie within the limits of Laurentide glaciation. 
Just east of the small Arctic coast harbour at King Point, Y. T., organic and 
marine s ediments are overlain b y till, which is its elf overlain by sand and 
silt. Wood from the organic s edirnents has been dated as older than 51, 100 
years (GSC-151-2; Dyck et al., 1966, p. 21). Peatfromthesilt fo urfeetabove 
the till was dated at 9, 510 ± 170 years B. P. (GSC- 159: Dyck and Fyles, 1963 , 
p. 8). In an exposure along Rat River, N. W. T. (67 o 39. 5'N, 13 5 °28 'W), till 
overlying gravel, is overlain by at least 40 feet of silt with peaty and woody 
layers. Organic silt from 30 feet above the till has been datedatgreaterthan 
38,300 years B. P, (GSC-204; Dyck et al., 1965, p. 15). Thirty feet of 
slumped sediments overlying the exposed section probably include s ediments 
of a late r (probably late Wisconsin) Laurentide glaciation. In a section at 
Eskimo Lakes (68 °45'N, l33°l6 ' W), described by Mackay (1 963, p. 17) and 



Unit No. 

9 

8 

7 

6 

5 

4 

3 

2 
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TABLE 1 

Section on south bank of Porcupine River 

Description 

Silt. 

Peat, most! y unhurnidified, 
with wood. 

Silt, grey-brown, with twig and 
wood lens e s, thin p e aty layers. 

Clay, silty, dark gre y; sediments 
thawing and flowing; poo rly 
exposed. 

Bed 
thickness 

(feet) 

1. 5 

3.0 

17. 5 

17. 5 

Silt and very fine grained sand, dark 37. 0 
grey to grey-brown; gravel lens 
one foot thick in middle. 

Silt, gr e y-brown, with lens e s of 20. 5 
gravel and o f twigs and wood; 
bedding in upper thre e to four 
feet, high! y convoluted by 
cryoturbation. 

Silt, clayey, dark brown-gr e y, 
massive; markedly jointe d, with 
iron- staine d jointed surfaces; 
overlie s unit 2 disconfo rmably. 

Bedded silt, sand and fin e gravel, 
grey-brown to yellow-brown; 
abundant twig and wood layers 
in lower twenty-five feet; upper 
four feet highly convoluted by 
c ryotur bat ion. 

Course sands and gravel with silt 
lenses; grey, in part oxidized 
dull red-brown; partly cemented; 
contains abundant spruce (?) 
logs to twenty inches diameter. 

41. 5 

40.0 

12. 0 

Cumulative 
thickness 

(feet) 

190.5 

189.0 

186.0 

168.5 

151.0 

114.0 

93.5 

52.0 

12.0 
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examined by the writer, organic silt with peat near the top is overlain by 75 
feet of gravel and 6 feet of surface peat. The peat was dated at greater than 
50, 900 years B. P. (GSC-329) and wood from the base of the surface peat at 
7,120±140yearsB.P. (GSC-37l;Dycketal., 1966, p. 22). Peatcollected 
by Mackay (1963, p. 15) from a similar section on East Channel of Mackenzie 
River was dated at greater than 44, 000 years B. P. (L522A; Broecker and 
Olson, 1961, p. 166). Using this radiocarbon data, paleobotanical evidence 
(Terasmae, 1959) and mammal remains in correlative deposits, Mackay con­
cluded that the organic deposits at the Eskimo Lakes and East Channel sites 
and elsewhere are interglacial. The Eskimo Lakes locality is within an area 
of outwash deposited when an ic e front stood at the Sitidgi Lake moraine. 
Although no till over lies the organic sediments, observations by J . G. Fyles 
(~. comm., 1966) suggest that the locality was glaciated subsequent to 
deposition of the non-glacial sediments, and that the Sitidgi Lake moraine and 
associated outwash relate to a late halt or readvance. 

On the west side of Snake River (65°4l'N, 133°26•W) a sequence on 
a bedrock bench about 150 feet above the river, shows organic silt overlying 
10 feet of boulder gravel and overlain by 55 feet of gravel. Wood from the 
base of the silt was dated at greater than 31,000 years B. P. (GSC-181, Dyck 
et al., 1965, p. 15). Ifno erosional disconformity exists above the silt, it 
would suggest that the locality has not been glaciated during the last 31, 000 
years and that the maximum advance of Laurentide ice on Peel Plateau and 
the intermediate advances ofvalleyglaciers, tookplacemorethan 31,000 years 
ago. Mackay (1963, p. 41) reported two radiocarbon dates, 7, 400 ± 200 
years B. P. (GSC 16) and 8, 200 ± 300 years B. P. (GSC-25; Dyck and Fyles, 
1963, pp. 8, 9), that are minimal for the deglaciation that followed the last 
Laurentide ice advance in the Eskimo Lakes area and at Inuvik, respectively. 
The e arlier date (9, 510 ± 170 years B. P.) for d eglaciation of King Point, 
obtained from the previously mentioned peat sampl e (GSC-204;DyckandFyles, 
1964, p. 7) is compatible with these in view of the great er distance of that 
locality from the centre of ice dispersal. The same applies to the date 
9, 970 ± 180 years B. P. (GSC-147, Dyck and Fyles, 1964, p. 7) for wood col­
lected by the writer from late-glacial or postglacial sediments near the upper 
limit of late Wisconsin glaciation on the east flank of the RichardsonMountains 
northbankofRatRiver(67o43.5•N, 135°50.5'W). Asampledated8,780± 160 
years B. P. (GSC-97, Dyck and F yles, 1963, p. 28) was collected by the wri­
ter from above glaciolacustrine sediments on the south bank of Peel River 
3. 5 miles downstream from the mouth of Wind River. The uppermost sedime~ts 
at l east were probably deposited when Laurentide ice dammed Peel River, prob­
ably late-Wisconsin time, forming a lake that, at its rnaximum level, discharged 
northward via the Palmer Lake outlet. If the uppermost lacustrine sediments 
in the section on Porcupine River at67°28'N, l39 o54'W (Table 1), can be inter­
preted as glaciolacustrine, thenthedateof l0,740±l80years B.P. (GSC-121; 
D yck and Fyles, 1964, p. 6) for peat immediately above t h e sediments is min­
imum for the last discharg e of meltwater from the late-Wisconsin Laurentide 
ic e t h rough either the Palmer Lake outlet or across McDougall Pass. This 
date would, therefore, be minimum for the late-Wisconsin maximum. 

Minimum a ges for moraines referred to the intermediate advance of 
valley glaciers have been obtained by dating lowermost organic material, 
obtained by boring, from permanently frozen bogs within the moraine areas. 
Two such dates are 12,550 ± 190 years B.P. from "Gill" Lake (65°28'N, 
l39°42'W), (GSC-128; Dyck and Fyles 1964, p. 6), and 13, 780± 180 years B. P. 
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from near Chapman Lake, Dawson map-area, (64 o51,5'N, 138 ° 19'W), 
(GSC-296; Dyck, et al., 1966, p. 20), as no till was recover ed at either1oca1-
ity to prove bottom of the nong1acial deposits, the dat e s ar e minimum for the 
respective moraines. Nevertheless, the se dates would s e em to be much 
younger than the mo r aines in view of the relationships on P eel Plateau whe re 
valley moraines of interme diate ag e appe ar to be olde r than the drift of th e 
Laur e ntid e maximum that has bee n dat e d at gr e ate rthan 3 1, OOOyears. There 
is the possibility that moraines r e fe r r ed t o the intermediate advanc e of v alley 
glaciers b e long to more than one age. 

A minimum age for the maximum of the "last" glaciation in the Mount 
Klotz area is provided by a sample from the bottom of a bog impounded by the 
outermost of a series of "young" moraines and dat ed at 6, 670 ± 140 years B. P. 
(GSC-l92;Dycketal., 1965, p. 15), Howeve r, asamplefromabogthatpost­
dates a moraine of the "last" glaciation in North Fork Pass, Dawson map­
area, was dated at ll, 250 ± 160 years B. P, (GSC-470; Lowdon and Blake, 
1968, p. 231) suggesting that the young moraines of the Mount Klotz ar e a may 
be considerably older than 6, 670 y ears. 
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