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SURFICIAL GEOLOGY AND GEOMORPHOLOGY, 
AISHIHIK LAKE, YUKON TERRITORY 

Abstract 

Physiographic character of the Aishihik LL1ke map area ranges from the relatil'eh· lo11· relief of Letl'es 
Plateau in the eastem part of the map area to the deep/\' dissected and 11/0UIItainous terrain o{Nisling Range 
and Ruhr Range ll'ithin Kluane Plateau in the ll'estern and soutlnt·estern parts of the map area. 

1l1e eastern part 11·as glaciated bv the Cordilleran Ice Sheer, and the cemra/ and southern parts b\' a 
lwxe piedmont glacier derit·ed from St. Elias Moullfaim. The higher parts of Ruby Range supported local 
ice caps and cirque glaciers. Most of Klondike Plateau lt'ithin the map area, together ll'ith Nisling Range, 
escaped glaciation . 1l1e knoll'n glacial deposits of the map area appear to be related to the Earlr Wisconsinan 
Reid Glaciation and the Lt.ae Wisconsinan McConnell Glaciation. It is unlikelr, lwwet·er, that the emire area 
could h(/\·e escaped earlier glaciations which are recogni:ed in Kluane and Cannacks map areas to the south­
ll 'est and north , respectit•e/r. 

Glacial deposition north of Aishihik LL1ke and glacial erosion at the south end r~{ the lake ret·ersed the 
j(mner northward drainage of Aishihik and Sekulmun lakes. Glacial lake sedimellfs and abandonned shore­
lines pmt·ide el'idence of nwnerous glacial lakes , of which glacial LLlke Seku/mun-Aishihik tt•as the largest, 
during the 111a.ximwn swnd and subsequellf retreat(i/ stages of McConnell ice. 

Periglacial features include large finms, such as tors on ridges of porphyritic quart: mon:onite, and 
crvoplanation terraces on ung/aciated ridges abm·e treeli11e. Smaller features such as solifluction lobes and 
sorted circles occur abot•e treeline throughout the area. 

Glacial deposits afford large supplies of aggregate and other construction material, ti'!Jereas un!?laciared 
areas hm·e deficient supplies. 

1l1e map area lies within the discominuous permafrost ::.one. Permafrost is common on north}acing slopes 
and in fine grained glaciolacusrrine or allut•ial sedimems on t•allev.floors. Permafrost se t•ere/y limits construc­
tion in limited areas of ice-rich fine grained sedimellf.1·, and imposes moderate to sel'ere limitations where 
it occurs in other materials. 

Small amoums o{placer gold have been produced in the map area, mainlv.fi·om creeks triburarv to Jan·is 
Rit•er. 1l1e p/acers are the product of postglacial concellfration from glacial deposits. 

Resume 

LL1 region Cat1ographique du lac Aishihik presellfe un visage geomO!phologique l'{lrie; elle s 'etend des 
reliefs peu elewis du plateau de Lewes, dans la partie est de la carte, jusqu 'au terrain momagnelL\' parseme 
de profonds ravins que som les chafnons Nisling et Ruby, sur le plateau de Kluane, dans /es parties ouesr 
et sud-ouesr de la carte. 

L 'in/andsis de la Cordillere est d I 'origine de la glaciation de la partie est de la carte, tandis qu 'un msre 
glacier de piemont provenam du massif de St-Eiie est d I 'origine de la glaciation du centre et de la partie 
sud de la region illusrree sur la ca11e. Les calottes glaciaires et glaciers de cirque /ocaux se sont accumu/es 
dans /es parries superieures. LL1 majeure partie du plateau de Klondike dans la region d I 'etude et le chain on 
Nisling om echappe d la glaciation. Les depots glaciaires repertories dans la region canographiee semblent 
dater de la glaciation de Reid, sun•enue duram le Wisconsinien inferieur, et de la glaciation de McConnell, 
survenue durant le Wisconsinien superieur. 11 est peu probable toutefois que la region ca11ographiee air 
echappe CULX glaciations anterieures, obsen·ees sur les cartes des regiom de Klaune et de Cannacks, situees 
respectivement au sud-ouest et au nord. 

L 'accumulation des depots g/aciaires au non/ du lac Aishihik er I 'erosion glaciaire swTenue d I 'extremire 
sud du lac om oriente t•ers le sud, et non plus vers le nord, le drainage des lacs Aishihik et Sekulmun. Des 
sedimems /acustres de nature g/aciaire et d'anciennes /ignes de rh•age prout•em que de nombreu.x lacs d'ori­
gine glaciaire, dont le plus grand etait le lac Sekubnun-Aishihik, parsemaient la region duram la periode 
d 'er endue maxima le des g/aces et au cours des er apes du rent! de la glace de McConnell. 

Panni les vestiges periglaciaires de grande taille, on note la presence de buttes rocheuses mises d nue 
par I 'erosion sur des cretes de monzonite quartzifire porphyrique ainsi que des terrasses de oyop/anation 
observees sur des cretes epangnees par la glaciation aux altitudes superieures d la /imite des arbres. Des 
elements de moindre taille comme des lobes de so/ifl~aion et des sols polygonaux se manifestent dans route 
la region, anx altitudes superieures d la limite des arbres. 



Les depots glaciaires fourn isselll de mstes qualllites d 'agregats et d 'aut res materimn de construction , 
tandis que les regions epangnees par les glaces ne recelelll pas de telles ressources. 

La region cartographiee j(Jit p(ll1ie de la ::.one cl pergeliso discontinu. Le pergelisol se 1/lanifeste SU/10ut 
sur les pellles orientees l'ers le nord ainsi que dans les !its de sediments glacio-lacustres ou alhn ·imLr cl grains 
fins des m/lees. Da!IS les rares endroits caracterises par la presence de sedimems cl grains fins cl forte teneur 
en glace, le pergelisol restreint comidr!rablemem les possibilitr!s de construction tandis que dans les endroits 
ml ce dern ier se troul'e melange cl d'autres materiau.x, il restreint moderiment ou considerablement de te//es 
possibilites de construction. 

De petites quantites d 'or alhn·ionnaire ollt ite decoul'ertes dam la region cartographie, surtout dans des 
ruisseaur tributaires de la ril'iere Jarvis. UJ concelllration post-glaciaire des depots glaciaires est cl I 'origine 
de ces gftes al!ul'ionnaires. 

INTRODUCTION 

Aish ihik Lake map area li es in southwestern Yukon. 
embrac ing parts o f three subdivi sions of Yukon Plateau: 
Klondike. Lewes, and Kluane Plateaus (F ig. I). The surfi­
cia l geology and geomorphology of the a rea we re inves­
tigated during part of the 1966 and 1967 fie ld seasons and 
brietly in 1978. In 1966. traverses were made by vehicle 
along the road that extends from A laska Highway to the now 
abandoned A ish ihik Ai rport: boat traverses were made 
along the shores of A ishihik and Sekul mun lakes: and back­
pack ing traverses were used to extend observations beyond 
the road and lakes . In 1967 both helicopter and fixed wing 
a ircraft were used to establish fly camps in remoter parts 
of the a rea. The helicopter was al so used to a limited extent 

km 20 

fo r traversing, mainl y to estab lish the limits of g lacial 
erratics and other glacial deposits. Geolog ical observations 
were widely scatte red and ex tensi ve areas remain for which 
there are no ground data. Accord ingly. surficial geology 
Maps 20, 21, 22, 23-1987 are in la rge part the result of air­
photo interpretation, with minimal ground checking. 

For information on access. c limate. vegetat ion. w ild life 
and history. readers are referred to a conc ise summary by 
Tempelman-Kl uit ( 1974, p . 1-5). 

Acknowledgments 

Ab le ass istance was provided in the field by J. T . Gray and 
J. Bruce in 1966. by J. Look. D. Reimer . and R . Klaubert 

Sl FTON RANGE 

Figure 1. Physiographic subdivisions of 
Aishihik Lake map area (modified from 
Bostock, 1948). 
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in 1967, and by Y. Decoste in 1978. At various times V. N. 
Rampton (Terrain Analysis and Mapping Services Ltd.) and 
S.R. Morison (Exploration and Geological Services, Indian 
and Northern Affai rs Canada) have joined me in field work 
in Aishihik and bordering map areas and have provided 
much useful discussion of problems of correlation and chro­
nology. D .J. Tempelman-Kluit provided generous 
assistance in identifying rock types represented in the glacial 
deposits and indicating their probable sources. 

Information on recent placer activity was provided by 
G.W. Gi lbert, Mining Inspector, Department of Indian 
Affairs and Northern Development, Whitehorse. D . Camp­
bell and L. Sushelnitzky assisted in compilation of manu­
script maps from airphotos, and Sushelnitzky drafted the 
final manuscript maps. 

PHYSIOGRAPHIC SETTING 

Aishihik map area lies in southwestern Yukon, embracing 
parts of the mainly glaciated Lewes and Kluane plateaus and 
part of the mainly unglaciated Klondike Plateau (Fig. I). 
The Lewes Plateau section, along the east side of the map 
area, is part of a broad depression between Pelly Mountains 
on the east and the generally higher Klondike and Kluane 
plateaus to the west (Bostock , 1948 , p. 65). 

Generalized geology is given in Figure 2. The lowest 
part of Lewes Plateau within the map area, Nordenskiold 
Valley, is underlain by sandstone, conglomerate, and minor 
shale of the Lower and Middle Jurassic Laberge Group 
(Tempelman-Kluit, 1974) and Upper Jurassic to Lower Cre­
taceous Tantalus Formation. The westward rise to adjoining 
plateau e lements is underlain mainly by Triassic(?) massive 
green volcanic rocks , plus hornblende granodiorite and por­
phyritic quartz monzonite of Early to Middle Jurassic age. 

That part of Kluane Plateau within the map area is 
bisected by the Central Aishihik Metamorphic Belt, com­
prising sch ist with marble, that extends from the west side 
of Hutshi Lakes north westward across Three Guardsmen 
Upland to and beyond Nis ling River (Tempelman-Kluit, 
1974, Fig. 13) . To the east of the metamorphic belt the 
plateau is underlain mainly by hornblende granodiorite and 
pink quartz monzonite of Triass ic ( ?) age and acid tuff of 
Eocene or younger age. The southwestern corner of the 
Aishihik Lake map area is underlain by hornfelsed schist. 
The highest peaks within the study area, including Mount 
Bark (elevation 2384 m) are developed on these rocks. Tri­
assic(?) Ruby Range granodiorite (TRgd), Eocene Coffee 
Creek granite (Tg), and Eocene tledspar porphyry (Tfp) 
underlie successive areas to the north. 

A lowland area within Kluane Plateau des ignated Aishi­
hik Basin by Bostock ( 1948), lying east and north of Aishi­
hik Lake is here called Aishihik Lowland. It is extended 
northward to include low areas of thick drift along Stcvens 
Creek and the middle reaches of Mclntosh Creek. The 
lowland as designated surrounds a small upland ca ll ed 
Stevens Upland. The upland area to the east of Aishihik 
Lowland is designated as A ishihik Upland. As delimited in 
Figure I, it includes the southeastern extremity of Klondike 
Plateau as orig inally defined by Bostock. 

Klondikc Plateau in the northwestern part of the map 
area is developed mainly on biotite schist and amphibolite 
of the Central Aishihik Metamorphic Belt. and porphyritic 
quartz monzonite of Early or Middle Jurassic age. A promi­
nent ridge lying with in Klondike Plateau in the northwest 
extremity of the map area is capped by tuff and tutl brcccia 
of the Eoccnc Mount Nansen Group. 

There arc marked differences in general landscape 
aspect within the map area. The differences are attributable 
to the preglacial topography as determined by bedrock 
lithology and structure. and subsequent modification (or 
absence of it) by glacial erosion during the Pleistoccne. That 
part of Klondike Plateau within the study area. plus the 
northern part of Nisling Range in Kluane Plateau lie at the 
southwestern extremity of a remarkably uniform area of dis­
sected plateau that includes the remainder of Klondike 
Plateau and its continuation into Alaska - the Yukon­
Tanana Upland - an area some 790 km long and up to 165 
km wide (Wahrhaftig, 1965, p. 24. Plate 1). Except for 
occasional peaks that were high enough to support cirque 
glaciers, the region is unglaciated. Bostock 's (1948. p . 69) 
description of Klondikc Plateau in general is applicable to 
that part lying within Aishihik Lake map area. and to the 
northern part ofNisling Range: '"The topography is a maze 
of deep, narrow valleys separated by long. smooth-topped 
ridges whose elevations are very uniform and which are 
remnants of an old uplifted erosion surface. This surface 
shows gentle undulations rising here and there along con­
verging ridges to culminate in monadnocks that consist of 
dome-like cminenccs or groups of relatively smooth-sloped 
mountains". Local relief ranges from 460 to 760 m: the 
highest peak. in northern Nisling Range. is 1935 m . The 
ridge crests are typically gently rounded. except for some 
of the highest ridges where cryoplanation has produced 
giant steps. The ridge crests and slopes are typically mantled 
by bedrock detritus. with bedrock outcropping only in tors 
that stand conspicuously on the ridge crests. or in the risers 
that separate cryoplanation terraces. Lakes. which arc abun­
dant in the glaciated interior of Yukon Territory, arc lack­
ing , except for oxbow lakes in alluvial tloodplains. and 
small lakes and ponds within areas of thcrmokarst alluvial 
sediments. 

Lcwes Plateau within the map area is generally lower 
and has lower relief than adjacent parts of Kluanc and Klon­
dike plateaus. The lowest part of the area. generally along 
Nordenskiold River, is underlain by Mcsozoic sedimentary 
rocks (JL, LKT) of the Whitehorse Trough Fold Belt 
(Tempelman-Kiuit. 1974, Fig. 13 and Map 17-1973). The 
remainder is underlain by massive green volcanics (TRvb) 
and hornblende granodioritc (TRgdm) of Triassic en age. 
together with porphyritic quartz monzonite (Mqmp) of 
Jurassic age in the north and Little Ridge Volcanics (TLR) 
of Eocene or younger age in the south. Even the highest hills 
at slightly above 1525 m were overridden by successive 
advances of the Cordi lleran ice sheet. giving the entire area 
a glacially smoothed and subdued appearance. Except for 
a few canyon-like meltwater channels incised deeply into 
bedrock. the valleys are broadly rounded to tlat. with thick 
drift cover on the valley floors. Small lakes, mostly occupy­
ing depressions in the drift or parts of disused meltwater 
channels. are scattered throughout the area. 
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In contrast to Klondike and Lcwes plateaus, each with 
its characteristic but oft-repeated landforms, Kluane Plateau 
is markedly varied. In the southwest corner of the study 
area, a prominent chain of peaks developed on hornfelsed 
schist rises abruptly above a drumlinized till plain drained 
by Jarvis River. The highest peak in the chain, Mount Bark. 
supports the only permanent ice, a small "glacierette". 
within the study area. Many peaks, however, supported 
active cirque glaciers during the McConnell and earlier 
glaciations. The chain is divided into a series of links by 
deep trough-like glacially eroded valleys that provide passes 
through the chain with elevations between 1340 and 1525 m. 

To the north of the chain and west of the West Aishihik­
Sekulmun Valley is an area of deeply entrenched plateau 
developed on Ruby Range granodiorite and Coffee Creek 
granite. The blocks between the main trenches are larger 
than the " links" of the chain to the south, and the upland 
surfaces are flatter and more plateau-like. A few cirques 
supported glaciers during the McConnell Glaciation and 
earlier glaciations, but ice caps with outlet glac iers leading 
to the entrenched valleys were more important contributors 
of ice. 

At the southern end of Three Guardsmen Upland, a 
chain of peaks developed on Ruby Range granodioritc 
repeats at somewhat reduced scale the chain to the south­
west. As in the latter chain , glacially eroded trough-like val­
leys , some with elongated lakes, provide passes through the 
chain. The lower northern part of the upland is underlain 
mainly by biotite schist of the Central A ishihik Meta­
morphic Belt. 

The southeastern part of Aishihik map area comprises 
mountainous plateau elements separated by broad valleys 
and areas of lower plateau . All but the highest peaks have 
been glacially rounded . Northwards a long Aishihik Upland 
there is gradual reduction in both e levation and relief, and 
at the northern extremity a transition occurs into terrain with 
little or no glacial modification like that of Klondikc 
Plateau. Most of Stevens Upland was overridden by the 
Cordilleran Ice Sheet, but glacial erosion was less intense 
than in areas farther south where glacier ice was thicker. 

GLACIAL LIMITS AND FLOW PATTERNS 

Bostock ( 1966, p. 1-2) inferred four distinct advances of the 
Cordilleran Ice Sheet in the Carmacks map area to the north 
of Aishihik map area; he named these the Nansen (oldest). 
Klaza, Reid, and McConnell. In Aishihik map area (Fig. 3, 
in pocket) , the limits of McConnell Glaciation are defined 
by prominent moraines , ice contact glaciotluvial deposits, 
and meltwater channels along the eastern flank of Aishihik 
Upland, along the western flank of that upland , the south­
west flank of Stevens Upland, and to the west of Sekulmun 
Lake. In the southern part of the map area, where high 
plateau elements stood above the Cordilleran Ice Sheet as 
nunataks , the limit is less well defined. Moraincs and other 
ice marginal features marking the limit of Reid Glaciation 
are subdued in comparison with those of McConnell Glacia­
tion and much less continuous. In general, the Reid limit lies 
only a few kilometres beyond the limit of the later McCon­
nell Glaciation , whereas to the north, in Carmacks and 
McQuesten map areas, the limits are typically several tens 

of kilometres apart. In the same map areas drift of the older 
Klaza and Nansen glaciations. as mapped by Bostock. 
extends several tens of kilometres beyond the Re id I imit. 
whereas in Aishihik map area crratics have been found only 
short distances beyond visible ice marginal features of Reid 
age, so that it is uncertain whether they belong to the Reid 
or an older drift. 

During the McConnell Glaciation. the ice that invaded 
the eastern part of the study area, essentially Lewes Plateau. 
was derived from the Cassiar lobe of the Cordilleran Ice 
Sheet (Wheeler. 1961. p. 10; Hughes et al.. 1969. p. 2). 
Ice of that lobe flowed northwesterly with minimal topo­
graphic control, except near the margin of the ice sheet. 
where numerous tongues projected into valleys along the 
cast side of Aishihik Upland. The southern and central parts 
were invaded by ice from the Coast and St. Elias mountains 
that followed tortuous anastomosing pathways through the 
mountainous plateau area in the south. to form the Aishihik 
sublobe in Aishihik Lowland . A substantial flow moved 
northward into the area via the headwaters of Nordenskiold 
River, merged with westerly moving ice of the Cassiar lobe. 
then followed a northwesterly path into Aishihik Lowland. 
A narrow tongue that extended up Long Lake merged with 
the Cassiar lobe to isolate a nunatak area east of the lake. 
Ice moving northward into the area via the lower reaches 
of Aishihik Valley divided to flow along Aish ihik Lake. 
along West Aishihik Valley. and by anastomos ing pathways 
through Three Guardsmen Up land. Drumlins indicate 
strong northwesterly flow of ice in Jarvis River valley, and 
a major distributary from that flow moved through the low 
Shutdunman Pas~ to merge with ice moving northwesterly 
along West Aishihik Valley. Ice also moved northward 
through Twelfth of July Pass. was augmented by local ice. 
but failed to join ice that flowed via Shutdunmun Pass and 
West Aishihik Valley. 

The extent to which ice moved northward through the 
higher passes (Ruby. Granite, West Bark. East Bark, and 
others) of Ruby Range during McConnell Glaciation 
remains uncertain for several reasons. First ly, as discussed 
below, the upper limit of McConnell ice is difficult to deter­
mine where the ice impinged against high surfaces. Sec­
ondly. cirques and ice fields in the higher parts of the range 
contributed ice that extended into the passes. so that fresh 
glac iallandforms within the passes would not of themselves 
signify through-flowing ice. Detailed study of the lithology 
of glacial deposits will be required to distinguish the respec­
tive deposits of through-flowing ice. local ice , and confluent 
through-flowing and local ice. Finally. the presence of 
crratics is not diagnostic because they may have been trans­
ported into the passes during the ea rli er and more extensive 
Rcid Glaciation or possibly a still older glaciation. There is 
a need for development of cr iteria for distinguishing 
between different ages of crratics. 

Ice from cirques and ice caps in Albert Creek drainage 
to the north was restricted to headwater valleys. Nisling 
Range in the northwestern part of the map area is mostly 
unglaciated. but relatively well preserved end moraincs are 
found downvalley from a cluster of cirques . Uncertainty 
remains. however , as to whether the moraines arc of 
McConnell or Reid age . 
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The McConnell limit is well defined along the east side 
of Aishihik Upland by almost continuous moraines and 
other ice marginal features north of about 61 °21 'N, and 
along both sides of Aishihik sub lobe north of about the same 
latitude. To the south , where ice wrapped around moun­
tainous nunatak areas and filtered through gaps in the Ruby 
Range, the limit is much less well defined . In general , the 
area where the upper limit of the ice is poorly defined cor­
responds with where the surface of the ice sheet was at an 
elevation of about 1585 m and higher. A general lack of 
moraines and ice marginal channels at the higher levels sug­
gests that the equilibrium line elevation on the ice surface 
was at about 1585 m; above that level there was little melt­
water to cut ice marginal channels and little supraglacial 
debris to form moraines. In the general absence of moraines 
and meltwater channels, the upper limit of McConnell ice 
can be inferred from the level to which bedrock spurs are 
freshly rounded, or the limit to which rock detritus has been 
stripped off by glacial scouring. Placement of the limit on 
that basis, whether by airphoto interpretation or in the field, 
is subjective, depending as it does on original configuration 
of the spurs and the character of the bedrock, particularly 
its resistance to glacial erosion and the rate at which it has 
yielded bedrock detritus since retreat of the ice. Upper 
limits of the ice estimated from such criteria can differ by 
a few hundred metres over short distances in situations 
where, by analogy with modern ice sheets , little difference 
in elevation would be expected. Because of the unreliability 
of the criteria , limits based on them are shown on the accom­
panying I : I 00 000 scale maps only where they appear con­
vincing. In Figure 3, however, the limits are extrapolated 
widely to show the general size and shape of nunataks that 
stood above the ice sheet. 

During Reid Glaciation, ice tlow patterns are assumed 
to have been essentially the same as for McConnell Glacia­
tion , although much of the evidence was erased by the later 
glaciation . The ice was thicker and hence more extensive 
and it can be assumed that minor topographic feature~ 
exerted less control on ice movement than during McCon­
nell Glaciation. 

In Carmacks map area immediately north of the study 
area, Bostock mapped limits of Klaza and Nansen glacia­
tions considerably beyond the limit of Reid Glaciation. Evi­
dence for the older more extensive glaciations comprised 
occurrences of till and undifferentiated drift deposits, 
together with stream reversals attributed to glacial damming 
(Bostock , 1966, p. 2). The limits of the older glaciation, if 
extrapolated southward into Aishihik Lake map area, would 
encompass an extensive area beyond the limits of Reid 
Glaciation as shown in Map 23-1987. Limited ground 
checking failed to produce glacial erratics or other evidence 
of glaciation within the extrapolated limits of the older glaci­
ations . Such negative evidence is, however. inconclusive, 
particularly as much of the area in question has forest or 
shrub cover and lacks exposures of surficial deposits, mak­
ing the search for erratics very difficult. Intensive ground 
study will be required to resolve the contradictory evidence 
from the two contiguous areas. 

6 

STRATIGRAPHY 

Exposures that exhibit multiple stratigraphic units are 
uncommon in Aishihik Lake map area except along West 
Aishihik River , along Aish ihik River above the mouth of the 
West Aishihik, and along Dix ie Creek . An isolated 
exposure occurs on a tributary to Kirkland Creek, and 
another in the upper reaches of Nisl ing River. 

Aishihik and West Aishihik valleys 

In the lower reaches of West Aishihik River a till (Unit 5, 
of Fig. 4) is prominently exposed in bluffs to about 5 .3 km 
upstream from the river mouth as measured along the valley 
trend, but is lacking farther upstream. In exposures between 
km 3.7 and km 5.2 the till is underlain by sediments (Unit 
4), which consist of massive silt with minor interbedded silt 
and clay. Lenses of stony diamicton and zones with highly 
deformed bedding are common. Although typical varves are 
lacking, Unit 4 is judged to be glaciolacustrine in origin. 
Between km 3.7 and km 7.7 Unit 3, comprising coarse sand 
to very coarse boulder gravel, is exposed below the 
glaciolacustrine sediments. Locally the till (Unit 5) is over­
lain by gravel or by interbedded glaciolacustrine sediments 
and diamicton, overlain in turn by silt and silty clay , mostly 
massive, with a few lenses of diamicton (Unit 6) . At most 
exposures there is an Orthic Eutric Brunisol up to 20 cm 
thick at the top of the glaciolacustrine sediments . Also at 
most exposures the Brunisol is overlain by an accumulation 
of cliff-top loess 2 to 15 m thick (Unit 7) with numerous thin 
organic horizons , few weakly developed Bm horizons, and 
a layer of White River Tephra 2 to 3 cm thick that typically 
occurs at about the mid-point of the loess thickness . 

At km 5.9, a second till (Unit 2) is exposed near river 
level and is overlain by gravel similar to that of Unit 3 
described above. The till is similar in texture and lithology 
to the previously described Unit 5, but appears to be a dis­
tinct and strati graphically lower unit that is not exposed else­
where in the middle and lower reaches of the river. It is 
probably correlative with till exposed at km 32 .6, which is 
underlain by gravel (Unit I) and overlain by glaciotluvial 
sediments of combined Units 4 and 6 . Exposures are gener­
ally lacking betweem km 7.7 and km 20. Between km 20 
and 29, West Aishihik River appears to be incised entirely 
in glaciolacustrine sediments that are equivalent to Units 4 
and 6 but without the intervening till (Unit 5). If the till at 
km 5.9 is correlative with the till at km 32.6, then Units I 
and 2 might lie below the base of exposures situated between 
the two loca lities . At km 1.4 on Aishihik River and at other 
nearby exposures, till judged to be correlative with Unit 5 
is underlain and overlain by glaciolacustrine sediments 
judged to be correlative with Units 4 and 6, respectively. 

No paleosol , organic deposit, nor other evidence of a 
prolonged depositional hiatus was found in the sections 
along West Aishih ik River or the sections on Aishihik River 
above the mouth of the former. Hence it is assumed here 
that all the exposed sediments relate to advance and retreatal 
stages of McConnell Glaciation . The lower till (and at km 
32.6, the underlying gravel) was deposited by ice of an 
advancing sublobe. During retreat of the sublobe, West 
Aishihik and Aishihik valleys were occupied by arms of gla-
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cia l Lake Sckulmun-Aishihik (sec Glacial lakes) in which 
the glac iolacustr ine scdiments were depos ited . G lac ia l Lake 
Sekulm un-A ish ihi k expanded south ward in step with ice 
retreat. T he gravel (Un it 3) ove rl y ing till Unit 2 must then 
have been depos ited into the glac ia l lake subaqueously. 
presumably near the outlets of subglac ia l channels that d is­
charged into the lake at the level of the va ll ey floor. T he 
generall y coarse and poorly sorted character of the g rave l 
is compat ible with such an or igi n . W hen the lobe had 
retreated to some point south of the j unct ion of the two val­
leys. it readvanced to km 5 .2 in West Aishihi k Valley and 
an undete rmined d istance beyond km 1.4 in Aishihi k Val­
ley, depos iting the upper till. and fina lly retreated south out 
of the study area . 

T he common occurrence of contorted silt horizons in the 
g lacio lacustrinc sediments can be attr ibuted to subaqueous 
slu mp ing of the scd iments on the rather steep s ide slopes. 
T he li kew ise common occurrence of d iam icton lenses is 
attri butable to a nu mber of causes . such as flow o f ablati on 
deb ri s from the glacier surface. rafti ng by debris-laden ice. 
subaqueous slumping. or mudflows orig inating on steep 
slopes that bordered the glacial lake. Inte rpretation o f 
indi vidual occurrences of diamicton in West Aishihi k Va l­
ley is complicated by the fact that ice flowed not onl y a long 
the main va ll ey but was joined by ice that fl owed north ward 
through the lower passes between Jarvis and West Aishihi k 
va ll eys . The contribution of ice tongues in those passes to 
the glac ial lake sed imentation in West Aish ihi k Vall ey dur­
ing the retrcat-readvance-furthcr retreat stage cannot be 
assessed from present data . but may have been conside r­
able . Advance of one of the tongues into the g lac ia l lake. 
poss ibly dur ing readvance in West Aish ihi k Valley . would 
explain the occurrence of very large ice-rafted boul ders 
within glaciolacustrine si lt at and near km 22.7 . 

G lac iolacustrine sed iments (U nits 4 and 6) at km 1.4 and 
nearby exposures on Aishihik River differ fro m those in 
West Aishihi k Valley in that they are ma inly d isti nc tl y 
varved si lt and silty clay rather than mainly mass ive s ilt. T he 
difference suggests slow progressive sedimentat ion at the 
Aishihi k River localities and rapid sed imentation in West 
Aishihi k Valley. presumably because glac ia l meltwater was 
directed ma in ly into the latter . Intercalat ions of coarse 
grave l were noted within varved sediments of Uni t 4 at km 
1.4 and nearby exposures. These might represent brief 
periods when the main me ltwater d ischarge was directed 
into A ishi hik Valley but detail ed data on the lithology and 
sed imentary structures which might confirm thi s conjecture 
a re not available. 

Dixie Creek 

Pleistocene sediments arc exposed interm ittently for 5 km 
along the middle reaches of Dixie Creek and tr ibuta ry gu l­
lies . T he greatest exposed thickness. a lmost 120 m, is at site 
I (F ig . 3). where Dixie Creek opens into Jarvis Valley . 
Table I is a composite section measured in part ial exposures 
exte nd ing for about 400 m along the right bank of the c reek. 
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Table 1. Dixie Creek section, stratigraphy: Stream-cut 
bluff on the right bank of Dixie Creek , approximately 7 km 
upstream from its conf luence with McKinley Creek 
(61°02.1 ' N, 137°41.5 ' W; site 1, Fig . 3) 

Cumulative 
Thickness height above 

Unit Deposit (m) creek level (m) 

9 Silt ; contains thin (2-5 cm) 5.0 119.1 
organic silt zones ; White River 
tephra 1-2 cm thick, 1 m 
above base 

8 Silt , eolian; thin brunisol at top 10 114.1 

7 Gravel, coarse 6.0 113.1 

6 Gravel, coarse , with bou lders 6.0 107.1 
to 25 cm , grading upwards 
into diamicton with thin discon-
tinuous silt lenses 

5 Till , dark grey; stony, sandy 25.1 101.1 
silt matrix; discontinuous lens 
of compact si lly gravel 3.7 m 
thick in middle 

4 Silt , sand, with discontinuous 20.3 76.0 
gravel lenses ; 15 cm of shar-
ply laminated silt at top 

3 Till , dark grey; stony, sandy 
silt matrix 3.1 55.7 
Concealed 27.0 52.6 

2 Ti ll , dark grey; stony, sandy 18.9 25.6 
silt matrix; slight oxidation of 
joint faces 

Silt , silly clay; in basal part , 
silly clay layers 2.5-8 cm thick 
alternate with silt partings 1-2 
mm thick; gradational upwards 
into alternating si lt and clay 
laminae 1-2 cm thick 
Concealed to creek level 1.7 1.7 

Unit I cons ist s o f g laciolacustrine silt and clay, 
depos ited in a glac ial lake impounded by an ice tongue that 
was advancing north westward in Jarvi s Valley. With further 
ice advance, the site was overridden , and till of Un it 2 was 
depos ited . Despite a concealed interval between Units 2 and 
3. they are judged to be parts of a single thick t ill deposited 
during a s ingle ice advance . The dominantly silty to sandy 
characte r of Unit 4 is compatible with relati ve ly rapid depo­
sition into a shallow ice marginal lake during a period when 
the ice tongue had retreated to expose the site but remained 
nea rby . Unit 4 contains no evidence of weathering , indicat­
ing that a readvance that produced till of Un it 5 followed 
closely on depos ition of Unit 4. Unit 6 is mainly glacioflu­
vial gravel depos ited after retreat of the ice from the 
immedi ate site. Diamicton layers in the upper part of the 
unit a re mudflows, derived eithe r from the nearby ice 
tongue or from slopes immediately to the north. Unit 7 is 
simila r but lacks the diamicton layers. 



Unit 8 is typical of the rather thin loess deposits that 
mantle the valley tloors and moderate slopes of the region . 
The Brunisol at the top of the loess indicates a prolonged 
interval before deposition of Unit 9, which is cliff-top loess 
characteristic of virtually all extensive exposures in the 
region . The loess is carried by wind from the bare exposure 
and deposited within a few tens of metres of the cliff top. 
The White River Tephra is part of the eastern lobe of that 
tephra, radiocarbon-dated at about 1220 BP (Hughes et al., 
1972, p . 20). Thus the lower I m of the unit was deposited 
prior to about 1220 BP, and the upper 4 m subsequently. 
Organic silt layers within the loess are incipient soils, proba­
bly representing intervals when all or part of the exposure 
became vegetated, to be re-exposed later due to lateral cut­
ting of Dixie Creek. 

Dixie Creek section lacks weathering horizons (soils) or 
organic horizons that would indicate a significant hiatus 
between deposition of lacustrine sediments of Unit l and 
loess of Unit 8. Accordingly, the entire section, except the 
cliff-top loess , is assigned to the McConnell Glaciation and 
a subsequent period of glacial retreat. The retreat recorded 
by Unit 4 and readvance recorded by Unit 5 may have been 
synchronous with a similar advance and retreat recorded in 
the Aishihik-West Aishihik sections. As suggested in dis­
cussion of the latter area, a tongue of ice may have extended, 
during the readvance, from Jarvis Valley into an arm of gla­
cial Lake Sekulmun-Aishihik occupying West Aishihik Val­
ley . Icebergs calving from that ice tongue may have been 
responsible for deposition of ice-rafted boulders within gla­
cial lake silt at or near km 21 in West Aishihik Valley. 

In several exposures upstream from site l (Fig. 3), till 
correlative with Unit 5 of the latter locality is overlain by 
glaciolacustrine silt and clay up to 10 m thick. These sedi­
ments indicate that during final retreat of ice from Jarvis 
Valley, the ice impounded a small glacial lake in upper 
Dixie Creek Valley. 

Kirk/and Creek 

The section (site 2, Fig. 3) is an isolated bluff exposure 
about 300 m long. When examined in 1967 and 1978, the 
exposure was much slumped and only gross units were mea­
sured (Table 2). 

Although the section contains three tills with intervening 
gravel units , no weathering horizons (soils) or organic 
deposits were found that would demonstrate significant 
interglacial or interstadial intervals. Till of Unit land gravel 
of Unit 2 have a distinctly browner cast than overlying units. 
The browner cast is characteristic of Reid drift in central 
Yukon and suggests, but does not prove, a Reid age for 
Units I and 2. Till Units 3 and 5 are similar in general 
aspect, and together with gravel of Unit 4 are judged to indi­
cate an initial McConnell advance, a short-lived retreat from 
the site and a readvance, as suggested by stratigraphy in 
Aishihik and West Aishihik valleys and at Dixie Creek . 

There is considerable variation in pebble lithology of the 
respective units, although volcanic rocks predominate 
throughout. Most of the volcanic pebbles are probably der­
ived from an area of "massive green volcanics" (TRvb) 
lying east of the locality (Fig. 2; Tempelman-Kluit, 1974) ; 

others may be from an area of Little Ridge volcanics (TLR) 
to the southeast or an area of tuff with minor flow rocks 
(Tvr) to the southwest and south. Except for till of Un it 3. 
a sample of which contained only volcanic pebbles, the units 
all contain granitoid rocks plus minor amounts of chert, 
sandstone, and conglomerate from the Whitchorse Trough 
Fold Belt. 

Table 2. Kirkland Creek section, strat igraphy : Stream-cut 
bluff on the right bank of a northwest-flowing tributary of Kirk-
land Creek (62°38.9'N, 136°25.2 ' W; site 2, Fig. 3) 

Cumulative 
Thickness thickness from 

Unit Deposit (m) base (m) 

7 Silt, contains thin (2-5 cm) 8.9 115.0 
organic silt zones throughout ; 
White River tephra 10-12 cm 
thick as undulating band 
5.2-6.1 m above base 

6 Gravel; discontinuous laterally 0.5 106.1 

5 Till; greyish brown; sandy 11.6 105.6 
matrix with abundant boulders 
to 1 m diameter; discontinuous 
silt lenses in upper 1 m 

4 Gravel, pebbly sand light olive 14.0 94.0 
brown; lens of silt 60 cm thick 
at base 

3 Till, olive; sandy silt matrix 25.0 80.0 
with minor clay; abundant peb-
bles , cobbles , and boulders 

2 Gravel, brown; mainly sandy 50.0 55.0 
but with bouldery layers 
0.3-1.5 m thick 

Till, brown; silly sand matrix 5.0+ 5.0 
with minor clay; sparse peb-
bles, cobbles 

The granitoid rocks, although not studied petrographi­
cally, are probably the pink quartz monzonite (TRqm) and 
porphyritic quartz monzonite (Mqmp) of Tempelman-Kluit 
( 1974). Both rock types are found as secondary components 
within areas of hornblende granodiorite (TRgdm), the map 
unit with in which the locality is situated; indeed, pink grani­
toid rock outcrops in the creek bottom at the locality. 

Granitoid rocks constitute 33% of pebbles in till of Unit 
l. They are lacking in till of Unit 3 and constitute only 3% 
in till of Unit 5. The intervening gravel, Units 2 and 4. con­
tain 9 and 24% of granitoid rocks, respectively. The high 
proportion of granitoid rocks in till of Unit l as compared 
with till of Units 3 and 5 suggests a significant difference 
in direction of ice flow during ice advances that deposited 
the respective tills, specifically movement from the north 
during deposition of Unit l, and from the southeast during 
deposition of Units 3 and 5. This explanation does not 
account for the high granitoid content of Unit 4. which is 
presumed to be retreatal outwash associated with till of Unit 
3 or advance outwash associated with till of Unit 5 - tills 
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with I ittl e or no granitoid component. It is possible that a ll 
the in ferred ice moveme nts we re from the southeast. Till of 
Units 3 and 5 could be devo id o f or low in g ranitoid rocks 
because the loca l sou rce of those rocks was concealed 
beneath olde r uni ts when advances responsible for those tills 
took place . The re lat ive ly high proporti on of granitoid rocks 
in Unit 4 could be e xplained by loca l incision of meltwater 
channels into local gra nito id bedrock. 

Upper Nisling River 

Although the loca lity (site . 3 , F ig . 3) lies some 250 m no rth 
of the north bounda ry of Aishihi k map area. a description 
is incl uded he re in because st rati graphic sections are rare in 
the unglac iated areas. At thi s s ite . Nisling River fl ows in 
a broad valley floo red by glacio tl uv ial sand and gravel and 
all uv ial depos its of Nisling Rive r. The g lacio tluvial sedi­
ments entered the headwaters o f Nisling River via a melt­
water channe l that leads from a glacial limit of Reid age . 
Te rra in on e ither side of the valley is part o f the dissected 
Klond ike Plateau. developed on po rphyritic quartz mon­
zon ite (Mqmp) of Mesozo ic age (F ig . 2; Tempelman-Kluit , 
1974). Tr ibutary streams d isplay simple dendritic patterns , 
with no evidence of g lacial derangement of drainage, and 
glac ial erratics appear to be lack ing except in the glaciotlu­
vial grave l. These observations indicate that the locality is 
ung lac iated. a lthough extrapolati on o f glacial limits shown 
by Bostoc k ( 1966. F ig . I) would suggest that the locality 
was glac iated during one or more ea rl y advances (see Gla­
cial limits and jlu11 · patlem s). 

The exposure is cut into the toe o f an alluvial fan-apron, 
the surface of wh ich grades upslope into a colluvial blanket 
and then into bed rock with a discontinuous colluvial veneer. 
The fi ne grave l that const itutes most of the section (Fig. 5) 
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consists of angular to subrounded coarse sand to small 
pebble-size clasts of quartz , feldspar or both quartz and feld­
spar , plus rare clasts of fine gra ined granod iorite. The sed i­
ments are almost entirely derived from weathering of the 
porphyritic quartz monzonite , which as noted by 
Tempelman-Kluit ( 1974, p. 33) disintegrates readily to 
produce coarse sand . 

A discontinuous layer of black partly humified peat 
about 3 A m above creek level marks a hiatus in fan deposi­
tion , at least at that point. Another hiatus is marked by the 
top of an ice-wedge cast at about 4.7 m . The cast is filled 
with peat , sand, silt, and gravel. No peat, sand , or si lt is 
found lateral to the top of the cast. If these formerly 
extended laterally. they must have been removed by minor 
erosional truncation prior to renewed deposition of gravel. 

Peat from the ice-wedge cast , compris ing twigs , sedge , 
and unidentified plant remains. has been dated as > 39 000 
BP (GSC-2817; Lowdon and Blake, 1979, p. 29). The peat 
at 3 A m and the ice-wedge cast each represent periods of 
several centuries , perhaps millennia, of stability with no 
accretion of the fan at that point. Given the limited lateral 
extent of the exposure (about 50 m), however, it is impossi­
ble to determine whether these horizons represent regional 
climatically controlled interruptions of deposition or merely 
shifts of the locus of deposition on the fan. 

Seasonal contraction cracking of the grou nd required to 
produce ice wedges has been thought to require a mean 
annual temperature considerably colder than the present day 
mean of -4.2 oC recorded at Aishihik Airport (for example, 
Pewe , 1966, p. 79 and Hughes et al., 1983, p. 12). That 
assumption appears invalid in the light of new data on ice 
wedges from near Fairbanks , Alaska (Hamilton et al. , 
1983) . There, ice wedges with apparent widths up to I m 
developed under mean annua l temperatures that probably 
were close to those of the Fairbanks area today (-3.5 °C). 
Hence, mean annual temperature when the ice wedge of the 
Nisling River site formed was not necessarily colder than 
that of today. 

Thawing of the ice wedge to produce an ice-wedge cast 
may have resulted from climatic warming . However, ice 
wedges. particularly near their southern limit of distribu­
tion, are subject to destruct ion due to minor changes in fac­
tors controlling the ground temperature regimen, such as 
loss of vegetation cover or an insulating peat cover due to 
fire. 

The fan sediments themselves afford poss ible evidence 
as to climatic conditions during aggradation of fan-aprons 
of the area. Little or no aggradation is taking place today. 
nor has there been significant aggradation at the immediate 
locality since deposition of the White River Tephra about 
1220 years ago (Hughes et al. , 1972 , p. 20) . Erosion in the 
source areas of the fan-aprons is strongly inhibited by boreal 
forest or subalpine shrub vegetation. Given the small size 
of most of the drainage basins that contributed to the fan­
aprons , active erosion and transport of sed iment wou ld seem 
to require a near-absence of vegetation; under such cond i­
tions, sheet wash and flash floods would have been effective 
agents of erosion , transportation, and depos ition of the fan 
sediments. The appropriate conditions last prevailed in the 



region during the McConnell Glaciation, when areas 
beyond the McConnell limit were subjected to extensive 
wind erosion (Foscolos et al., 1977, p. 4) that could have 
taken place only on surfaces free or nearly free of vegeta­
tion. Thus it seems reasonable to correlate deposition of 
much of the sediment above the ice-wedge pseudomorph 
with the McConnell Glaciation. Finite radiocarbon dates are 
lacking for the locality, and in any case the lower age range 
for McConnell Glaciation remains to be determined (see 
Regional correlation and chronology) so that the suggested 
correlation is of necessity imprecise and tentative. The age 
of the sediments below the top of the ice-wedge cast remains 
so uncertain that no speculation is warranted. 

GLACIAL LAKES 

During the McConnell Glaciation numerous glacial lakes 
undoubtedly formed as advancing ice of the Cordilleran Ice 
Sheet, together with glaciers originating in Coast and St. 
Elias mountains. blocked and diverted parts of the existing 
drainage. Lakes that formed within the area! limits of 
advance were progressively overridden , and the sediments 
deposited in them were either eroded by the advancing ice 
or buried beneath till . Glacial lake sediments deposited dur­
ing the initial McConnell advance are known only from 
Dixie Creek (see Stratigraphy). Undetected subtill sedi­
ments may occur in any valleys that , given the prevailing 
topography and pattern of ice movement, could have been 
dammed and then overridden. In general, these would be the 
same valleys that were occupied by glacial lakes during the 
retreatal stage of McConnell Glaciation, with a major 
exception: the depressions occupied by Sekulmun and 
Aishih ik lakes, which constituted a large part of glacial Lake 
Sekulmun-Aishihik during the retreatal stage. probably 
dra ined northward freely during the advancing stage (see 
Drainage changes) . Thus no precursor glacial lake stage 
would be expected. 

Glacial lakes must have formed during advance and 
retreatal stages of Reid and other glaciations. in settings 
comparable to those of glacial lakes of McConnell age. 
However, shorel ines or glacial lake sediments that can be 
referred to pre-McConnell glaciations of the area have not 
been identified. 

Glacial lakes impounded at the limit of 
McConnell advance 

Glacial lakes that were impounded beyond the limit of 
McConnell Glaciation, as well as those that developed later 
as ice withdrew from the area , have been inferred from gla­
cial lake shorelines, glaciolacustrine sediments, or, in some 
cases, from both shorelines and sediments . All strandlines 
associated with former glacial lakes of McConnell age 
exhib it preferred distribution on slopes with southerly 
aspect . The preferred distribution may be the product of 
both stronger initial development and better subsequent 
preservat ion. Dominant southerly winds during the McCon­
nell maximum are indicated by the orientation of U-shaped 
dunes superposed on drift of Re id age in Carmacks ( 115 I) 
and McQuesten (115 P) map areas to the north. U-shaped 
dunes in Dezadeash map area ( 115 A) to the south and 

Whitehorse map area ( l 05 D) to the southeast, formed dur­
ing retreat of McConnell ice , also indicate dominant 
southerly winds (Klassen, 1978; Rampton, 1981). Although 
dunes are lacking in Aishihik Lake map area, it can be 
assumed from the evidence from adjacent areas that domi ­
nant southerly winds prevailed during the maximum and 
retreatal stages of McConnell Glaciation. Accordingly, lake 
shorelines should have been most strongly developed on 
southerly slopes, with weaker development on northerly lee 
slopes . All the shore! ines lie between 1250 and 1310 m ele­
vation; within that range of elevation slopes of southerly 
aspect are typically permafrost free, well drained, and 
devoid of solitluction features. Slopes of northerly aspect 
are commonly perennially frozen, imperfectly drained, and 
exhibit solifluction features. Thus southerly slopes , 
favoured for development of shorelines, were also most 
suited for retention of them . 

A former glacial lake in Aishihik Upland (site 9, Fig. 3) 
is unusual in that at maximum lake level it was impounded 
between ice of the Aishihik sublobe on the west and ice of 
the main Cordilleran Ice Sheet on the east. Multiple shore­
lines of the former lake are sharply developed and readily 
visible in airphotos on slopes with southerly aspect. Only 
a few faint shoreline traces occur on slopes of northerly 
aspect. 

Shorelines of former glacial lakes at sites 10 and 11 
(Fig. 3) are closely and rather regularly spaced. The shore­
lines suggest that lakes were lowered gradually as the ir 
respective outlets were eroded . The glacial lake at site 9 
probably discharged northward briefly via a channel incised 
across the ridge that separated glacial lakes at sites 9 and I 0 , 
but closely spaced shorelines below the level of that channel 
indicate subsequent gradual lowering; at the lower levels the 
lake must have drained around the east end of the ridge 
between glacial lakes at sites 9 and 10, either along or 
beneath the margin of the impounding ice, and thence into 
the glacial lake at site 10. The ultimate control of lower 
levels of the lake at site 9 may, therefore, have been the 
eroding outlet level of the lake at site l 0. 

Glacial lake sediments occur in a restricted area below 
the 1160 m level of the lake at site 9. A section comprising 
4. I m of sediments exposed in the steep bank of a ther­
mokarst pond, plus 11.0 m of sediment penetrated by a port­
able diamond drill, is described in Table 3. The varved sedi­
ments of Unit 4, which extend below the limit of boring , 
are interpreted as deposits of n deep water stage of the lake , 
and Unit 3 as sediments deposited in the shallowing, shrink­
ing lake. Units 2 and I were deposited in a shallow residual 
lake or pond after surrounding slopes had been invaded by 
shrub vegetation. The White River tephra is thicker than 
would be inferred from an isopach map prepared by Bostock 
( 1952, Fig. 1), suggesting some concentration of the tephra 
in a pond or lake. 

Other of the smaller former glacial lakes of the area con­
tain patches of glaciolacustrine sediment of mappable size. 
and others contain remnant patches that are mapped in com­
plex units together with morainic and colluvial depos its. 
Still others contain no glaciolacustrine sediments at the sur­
face. but such sediments may be masked by glaciofluvial 
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sediments deposited after lake dra inage, o r by late r collu­
vium or alluvium. 

For most of the minor glacial lakes in the area. the man­
ner in wh ich they were impounded by g lac ial ice is read il y 
evident. However. although g lacio lacust rine sed iments 
blanket gentle slopes on either s ide of the more northerly 
of the Hutshi Lakes (Map 20-1987; site 12, F ig 3), it is not 
obvious how a lake may have been impounded in that valley . 
Regular southward retreat of an ice tongue in the southern 
part of the valley is indicated by multiple ice marginal chan­
nels incised into slopes on both sides of the va ll ey . A plug 
of ice in that part of the valley north of Mount Cooper would 
be required to impound a g lacial lake in the va lley if one 
did indeed occupy the full valley width . An extensi ve area 
of hummocky morainic and glac iofluvia l deposi ts on the 
south side of the valley north of Mount Cooper may mark 
the position of stagnant ice that tempora ril y occupied the fu ll 
width of the valley and served as a plug. A lte rnatively, g la­
cial lakes may have developed on either side of the valley 
lateral to stagnant ice that occupied the vall ey axis . In this 
interpretation the central part of the vall ey would not have 
been occupied by a glacial lake. and no plugging mechanism 
need be invoked. 

Glacial Lake Sekulmun-Aishihik 

Glacial Lake Seku lm un-Aishihik. by far the largest to exist 
in the area. came into existence during the retreatal stage 
of McConnell G laciation and persisted through a minor 
readvance in the vicinity of the confluence of Aish ihik and 
West Aish ihik rivers. As described in the section Drainage 
changes, the basins of Seku lmun and Aishihik lakes form­
erly drained northward to Nis ling River, and the glacial 
lake. like the present lake. owed its existence to extens ive 
deposits of McConnell age drift north of the lake. Former 
shorelines of the glacial lake are most ly isolated short seg­
ments. The most prominent shore li ne feature is an arcuate 
scarp at the north end of Aishihik Lake. From the northe rn 
extremity of the scarp, the former out let at an e levati on of 
about 930 m leads northward via Polecat and Stevens lakes . 

The fragmentary nature of the shore line traces, particu­
larly in the south. makes reconstruct ion of former water 
planes impossible . However, considering the highest traces 
at any given locality on ly. there is a defi nite inclination 
upward to the south. On the bas is of anero id dete rminations 
the highest discernible former levels r ise at a rate of about 
1. 14 m / km in the northern part of the former lake, increas­
ing to 2 .28 m / km in the southern part (H ughes, 1967, 
p. 49). Within the study area . the highest shore line of 
glacial Lake Sekulmun-Aish ihi k occurs on the slope of West 
Aishihik Valley (Map 21 -1987) at about 1080 m I and faint 
traces occur at about the same level on the east side of 
Aishihik Valley 2 km south of Aishihik map area (Rampton, 
1981). Rampton mapped shore! ines at about 1130 m on the 
east side of Aishihik Valley about 9 km south of the study 
area. and others at elevations of 1280 m and above still 
farther south. The latter are in a reentrant where a sma ll 
glacial lake could have been impounded above the level of 

1 Elevation estimated from topographic maps with 100 foot contour 
interval and then converted to SI units. 

12 

Table 3. Unnamed section , stratigraphy: (Loc. 9, Fig . 2): 
East side of a small thermokarst pond in a valley draining 
eastward to Kirkland Creek (61°29 .5 ' N, 136°43.5 ' W; site 
9, Fig. 3) 

Cumulative 
Thickness thickness below 

Unit Deposit (m) surface (m) 

1 Silt, gritty at base and with 1.6 1.6 
thin sand lenses near top; 
small pelecypods (Sphaerium) 
0.6 m above base ; White River 
tephra up to 40 cm thick 
immediately below surface 
vegetation mat 

2 Silt , sandy, in part clayey ; 1.6 3.2 
organic with irregular peaty 
stringers and lenses containing 
twigs and charcoal 

3 Si lt , clayey. minor gritty layers ; 8.8 12.0 
segregated ice in lenses up to 
12 cm thick constitutes about 
40% by volume of bulk 
sed iment 1 

4 Silt , clay , varved , with varve 3.1 15.1 
couplets 2-2.5 cm thick ; 
segregated ice in lenses up to 
4.5 cm thick constitutes about 
35% by volume of bulk sedi-
ment 

1 The section below 4.1 m was obtained by boring using a Winkie drill to 
drive a 7.3 cm 1.0. casing with a diamond-set casing shoe . Estimates of 
ice con tent are approximate because of poor core recovery. 

the main lake early in the retreatal stage. The elevation of 
1130 m is therefore taken as the highest Sekulmun-Aish ihik 
shore line . T he shoreline is about 196 m above the present 
day level of the Sekulmun- Aishihik outlet, indicating a 
differential isostatic rebound of that amount in southern 
A ish ihik Va lley . 

The max imum thickness of ice in lower Aishihik Va ll ey 
and adjacent parts of Dezadeash Valley was about 1065 m. 
The average thickness was much less , perhaps about 710 m 
because local high surfaces stood as nunataks above the ice. 
Assuming a crusta! density of 3. 0 and perfect isostasy , 
potential postglacial uplift would be 237 m. In the outlet 
region, maximum ice thickness was about 305 m , average 
thickness about 200 m , and potential isostatic uplift about 
67 m. The difference in potentia l uplift for the two extremi­
ties of the lake would be 170 m , 26 m less than the observed 
differential uplift. The difference could be attributed to 
several possible sources of error: inaccuracy in determina­
tion of shoreline level s by aneraoid altimeter and in determi­
nation of glacial limit leve ls from maps with lOO foot 
contours, arbitrary assumption of the crusta! density factor 
and assumption of perfect local isostasy . The last assump­
tion ignores the flexural paramete r of the lithosphere, which 
is of g reatest importance near the ice margin , as in this case . 
In any case, the crude observations and assumptions are 
intended onl y to show that the differential uplift is of the 
expected order of magnitude. 



The trans1t10n from glacial Lake Sekulmun-Aishihik, 
with shorelines up to 1130 m, to glacial Lake Dezadeash , 
with shorelines near 855 m and lower (Rampton, 198 1) , has 
not been studied in detail. Multiple shorelines between 
1130 m and 855 m near the confluence of Aishihik and 
Dezadeash valleys suggest that the transition was progres­
sive or stepwise rather than catastrophic. 

Sediments 

Glaciolacustrine sediments occur in an irregular , rather nar­
row belt around the shore of the northern part of Aishihik 
Lake (Map 22-1987) and locally along the shore of the 
southern part of that lake and bordering Sekulmun Lake. 

At the time of this study , the few exposures of Quater­
nary deposits along the shores of the lakes were mostly 
slumped and none provided a complete section of the 
glaciolacustrine succession. Examination of several partial 
sections showed that the glaciolacustrine sed iments typi ­
cally rest on till or coarse gravel. The lowest sediments con­
sist of massive to indistinctly bedded silt transitional upward 
into varves comprising 15 to 20 cm of silt and I to 1. 5 cm 
of silty day . The varves thin upward , mainl y at the expense 
of the silt, and are overlain by indistinctly bedded silt and 
locally fine grained sand . At the north end of Aishihik the 
uppermost 2 m of a 15 m-high bluff includes at the base 
I. I m of silty clay containing segregated ice as veins 6 to 
12 mm thick. Near the top of the silty clay is an irregular 
layer of organic detritus dated 7170 ± 140 BP (GSC-755 , 
Lowdon and Blake, 1970, p. 75). The silty clay is over! a in 
by 60 cm of peat and organic silt containing molluscs, 6 cm 
of dark brown to black soil, 20 cm of White River Tephra, 
and 6 cm of loess (the last three varying considerab ly in 
thickness along the bluff). The sequence records deposition 
in a pond or shallow lake following drainage of glacial Lake 
Sekulmun-Aishihik, drainage of the pond and development 
of a soil , and subsequent deposition of White River Tephra 
and cliff-top loess. 

A control structure was placed at the south end of Aish i­
hik Lake in 1975, as part of the Aishihik River power 
development. Although the lake level was raised only about 
0.5 m above its natural maximum , some old exposures were 
freshened and a few others initiated , exposing ice-rich 
glaciolacustrine sediments that slumped or flowed on thaw­
ing. A systematic re-examination of the exposures , how­
ever, was not carried out. 

Only a small part of the total available volume of the 
former glacial lake in Sekulmun and Aishihik basins was 
filled with sediments. Both lakes remained rather deep 
(maximum known depth o f Sekulmun Lake is 47 m, that of 
Aishihik Lake is 122 m ; P. Etherton, personal communica­
tion, 1985) and fiord-like, especially in their southern parts. 
West Aishihik Valley and that part of Aishihik Valley begin­
ning below Canyon Lake southward to Dezadeash Vall ey, 
appear to contain much more continuous and thicker 
glaciolacustrine sediments, although it should be noted that 
geophysical or other data are lacking on possible extent of 
glaciolacustrine deposits on the floors of Sekulmun and 
Aishihik lakes. 

From ev idence available. it appears that retreat of ice 
from Aishihi k and Sekulmun bas ins was in itially slow, 
accompanied by extens ive deposition of glaciolacustrine 
sed iments at the north end of the lake, then increasingly 
rapid as arms of the lake opened southward. A halt and read­
vance after the ice had retreated nearly to Dezadeash Valley 
(see Stratigraphr, Aishihik and West Aishihik mllevs) 
allowed time for deposition of the large volume of sediment 
in West Aishihik Valley . In West Aishihik Valley, signifi­
cant sediment may have been contr ibuted by meltwater dis­
charging northeastward through passes from Jarvis Valley. 

DRAINAGE CHANGES 

General 

Glaciation resulted in numerous drainage changes within 
and adjacent to Aishihik Lake study area. The changes range 
considerably in scope but all involve one or more of the fol­
lowing processes: I) lowering of pre-existing divides by 
glacial erosion so that with ice retreat all or part of one 
drainge bas in was added to another; 2) depos ition of large 
volumes of drift in formerly through-draining valleys so that 
the drift masses constituted divides after ice retreat; 3) 
diversion of streams flowing from ice-free areas to flow 
along the ice margin; such diversions became permanent 
where ice marginal channels became deeply incised or ice 
marginal moraines blocked re-establishment of former 
courses following ice retreat: 4) blockage of valleys that 
drained toward the ice margin from ice-free areas, causing 
impoundment of lakes that overflowed divides in head water 
areas . Downcutt ing of the glacial lake outlets. in some cases 
augmented by construction of drift plugs in the lower 
reaches of the valleys, resulted in permanent diversion; 5) 
establishment of consequent streams on drift-covered sur­
faces in positions that no longer coincide exactly with the 
preglacial courses. 

Aishihik Lowland 

By far the most extensive drainage change inferred in Aishi­
hik map area (Fig . 3) was reversal of the formerly north­
ward drainage of Aishihik Lowland via Nisling, White, and 
Yukon rivers to Bering Sea , to its present drainage via 
Aishihik , Dezadeash, and Alsek rivers to the Pacific Ocean. 
T he reversal illustrates the combined effects of glacial ero­
sion and deposition of a drift barrier. The northward conver­
gence of the valleys containing Aishihik and Sekulmun lakes 
toward a broad valley leading to Nisling River strongly sug­
gests former northward drainage . The fiord -li ke character 
of the southern end of Aishihik Lake and Canyon Lake to 
the south indicates extensive overdeepening by glacial ero­
sion to form the U-shaped trough by which Aishihik 
Lowland now drains southward. The probable extent of gla­
cial deepening appears to be of the order of many tens of 
metres yet a rise of less than 20 m in the lake level would 
restore the northward drainage that prevailed during the gla­
cial Lake Sekulmun-Aishihik stage. Moreover, the valley 
north of Aishih ik Lake contains an extensive fill of glacial 
drift (till, outwash gravel, minor glaciolacustrine sedi ­
ments) that extends to and along Nisling River. The depth 
to bedrock below the drift fill has not been determined . In 
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an exposure at the north end of Aishihik Lake, however, 
glaciolacustrine sediments extend down to and presumably 
well below lake level, suggesting that a buried bedrock 
channel extends northward at a level below that of the mod­
ern lake , and that northward drainage would be restored if 
the drift were removed. 

Despite uncertainties in estimating the extent of glacial 
erosion at the south end of the lake , and the lack of data on 
the thickness of drift fill to the north, it is clear that erosion 
and a drift barrier combined to cause the reversal. Although 
deposition of the drift fill clearly relates to an early stage 
of retreat following the McConnell Glaciation, erosion at 
the present outlet was almost certainly accomplished in 
stages during McConnell, Reid, and perhaps one or more 
pre-Reid glaciations. Given the small difference in elevation 
between the present outlet and the potential northern outlet, 
it seems likely that the drainage reversal was first accom­
plished when McConnell ice retreated from the south end 
of Aishihik Lake . 

Mackintosh and Tahte creeks 

The anomalous courses of Mackintosh Creek and its largest 
tributary, Tahte Creek, illustrate several processes and ages 
of diversion. The farthest head water tributaries of Mackin­
tosh Creek- streams that formerly drained toward Aishihik 
Lake -are dammed by moraine of McConnell age (site 4a, 
Fig. 3) to form Mackintosh Lake and an unnamed lake to 
the northwest. The drainage now discharges northward, 
then westward through a canyon (site 4b, Fig. 3) which was 
first incised across a local divide by meltwater during Reid 
Glaciation and deepened by further meltwater discharge 
during McConnell Glaciation. From the west end of the can­
yon, it flows north in a pass eroded during Reid Glaciation 
and further eroded during McConnell Glaciation, then 
northward in a broad glaciated valley. In the lower reaches 
of that valley. the creek makes an abrupt 120° turn to flow 
"up" the valley occupied by Tahte Creek, and joins Tahte 
Creek to flow northward through a deeply incised canyon 
(site 5, Fig. 3) into the neighbouring valley to the north . The 
early history of the canyon at site 5 is unclear. It lies beyond 
discernible ice marginal features of Reid age and beyond 
any reasonable projection of the Reid glacial limit. It also 
lies within an extensive area in the north-central part of 
Aishihik map area where, on the basis of scattered checks, 
glacial erratics are lacking , apparently ruling out the possi­
bility that the channel was initiated during a pre-Reid glacia­
tion. Most likely , a glacial lake was impounded west of the 
canyon position during Reid Glaciation, initiating an east­
ward outlet that had cut down to near its present level to 
drain the glacial lake before the impounding ice retreated. 
Deposition of drift in the former northwestward continua­
tion of Mackintosh Creek prevented resumption of the 
former course. 

The southwestern headwaters of Tahte Creek were 
diverted from Mackintosh Creek during Reid Glaciation via 
an incised meltwater channel (site 6a, Fig. 3) and were 
maintained in that course by a prominent moraine (site 6b, 
Fig . 3) . The southeastern tributary includes part of a former 
tributary of Kirkland Creek. captured by an incised melt­
water channel (site 7, Fig. 3). 
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Nisling River 

Beginning 10 km below the mouth of Mackintosh Creek, 
Nisling River flows for about 5 km in a canyon incised into 
the upland on the north side of the valley (site 8, F ig . 3). 
The canyon was initiated as an ice marginal channel when 
ice abutted against the upland, but the timing of its deve lop­
ment is uncertain. Incisement of the channel may have 
begun during a pre-Reid glaciation, although evidence fo r 
pre-Reid glaciation in the vicinity is lacking. It may also 
have begun during the advancing stage of Reid Glaciat ion 
when ice first abutted against the upland. If so, the channe l 
would have been blocked as the ice thickened to attain an 
elevation of about 1130 m, and would have been re­
occupied during retreat following the maximum of Re id 
Glaciation. 

There are no ice marginal channels on the upland surface 
at 1130 m - the maximum level of Reid Glaciation. Local 
drainage and meltwate r from the east and southeast (includ­
ing the Mackintosh-Tahte drainage) must have circum­
vented the ice-blocked segment of Nisling River by another 
route. The lowest route around the blocked segment of 
Nisling Valley is northwestward via the head of Lone ly 
Creek into headwaters of Klaza River (site 13, Fig. 3), 
which follows a glacially deranged course northwestward 
then southwestward to join Nisling River. According to 
Bostock (1966, p. 2) much of the Klaza drainage was 
acquired by glacial diversion, probably during Nansen 
glaciation, of drainage formerly tributary to Lonely Creek . 
The broad divide area between the head of Lonely Creek 
and Klaza River (site 13. Fig. 3) lacks a sharply defined 
channel that might be expected if it served as a spillway dur­
ing the Reid Glaciation. Broad low-angle coalescent fans 
extend toward the valley axis from both sides of the va ll ey, 
with extensive organic deposits between. These depos its 
may obscure the outlines of a former channel. 

CRYOPLANATION TERRACES, TORS, 
AND OTHER PERIGLACIAL FEATURES 

Cryoplanation terraces 

Cryoplanation terraces, also called altiplanation terraces, 
goletz terraces, cryoturbation terraces, and nivation terraces 
(St-Onge, 1965. p. 12; Embleton and King, 1975, p. 
159-160; Washburn, 1979, p. 237) are widespread in the 
unglaciated parts of Yukon, from Buckland Hills in the 
northern part of the territory (Rampton, 1982, p. 19) at least 
as far south as southern Aishihik Lake map area. Their d is­
tribution is thus somewhat more extensive both to the north 
and to the south than shown by Reger and Pewe ( 1976, 
Fig. 5). In southwestern Carmacks map area and north­
western Aishihik Lake map area (Map 22-1987), well devel­
oped sets of cryoplanation terraces are found on most of the 
high ridges developed on volcanic rocks of Eocene Mount 
Nansen Group (Fig. 6) and locally on biotite schist and fe ld­
spar porphyry. In the southern part of Aishihik Lake map 
area, they are found on high surfaces developed on Mount 
Nansen Group rocks and on Ruby Range granod iorite. 

Individual terraces are up to 600 m long and 450 m wide, 
with gently sloping (I to 5°) surfaces . Typically they occur 



Figure 6. Cryoplanation terraces developed on volcanic rocks of Eocene Mount Nansen Group, north­
western extremity of Aishihik map area. Residual remnants (tumps) are marked by arrows . GSC113137 

in sets, with the individual terraces separated by steep scarps 
5 to 40 m or more high. Extensive cryoplanation summit 
tlats (Demek , 1969, p. 7), up to 1800 m long and 500 m 
wide, are also found in the area. Some of the highest terraces 
and summit flats are surmounted by tumps (Demek, 1969, 
p. 7) , pyramidal or conica l hillocks up to 75 m high. In the 
northwestern part of the study area, the terraces and summit 
flat s range in elevation from 1370 to 1890 m, the highest 
surface in that part of the map area . In the southern part of 
the study area , where the highest peak is Mount Bark at 
(2219 m), they range between 1770 and 2135 m. The upper 
limit of white spruce (Picea glauca), the treeline species of 
the area, is about 1250 to 1310 m , just below the lower limit 
of cryoplanation terraces. Thus the terraces are found from 
the lower limit of alpine tundra 1 upward into high fell-field 
where herbaceous plants are sparse or lacking. 

The lowest terraces at 1370 m have almost continuous 
sedge-shrub-moss cover. Vegetat ion cover decreases 
upward to about 1830 m, above which herbaceous plants 
and mosses are sparse, with vegetation consisting mainly of 
crustose and foliaceous lichens on rock detritus. The ter­
races are mantled by I or 2 m of coarse rock detritus with 
some interstitial finer material. Active layer thickness is 
probably within the range 50 cm to greater than 150 cm 
reported by Price ( 1971, Fig. 5 , 8, I 0, 12) for upper eleva­
tions in Ruby Range immediately west of the study area. 
There , active layer thickness was found to vary consider­
ably with slope aspect, microtopography , and vegetation 
cover . 

1 Price (1973, p. 235) quoting Love (1970) referred to the same zone 
in Ruby Range immediately west of Aishihik Lake map area as 
"subarctic alpine tundra " . Love (1970, p. 68) , however, empha­
sized the close parallels between the subarctic and subalpine 
zones , and did not suggest the hybrid term subarctic alpine. 

Polygons exhibiting varying degrees of sorting are com­
mon . Vegetation cover indicates that up to about 1830 m ele­
vation the polygons are mostly inactive. At higher levels, 
mineral soil is commonly exposed in polygon centres. 
indicating at least a low level of activity . Active movement 
of rock detritus across the terraces by gelifluction seems 
inimical to development of sorted polygons, much less to 
stabilization of them . The cryoplanation terraces are there­
fore judged to be essent ially stable fossil forms . 

The cryoplanation terraces of northwestern Aishih ik 
Lake map area lie well beyond the all-time limit of glac ia­
tion. In the southern part of the map area the terraces are 
restricted to mountainous plateau areas that stood as nu na­
taks above the ice sheet during the last Wisconsinan McCon­
nell Glaciation; indeed, they lie above ev idence of 
glaciation of any age. No glacial erratics were noted on the 
cryoplanat ion terraces of such nunatak areas, although they 
were found at levels as I ittle as 30 m below. Presence of 
cryoplanation terraces seems, in the absence of contrary ev i­
dence, to be an acceptable field criterion for recognition of 
unglaciated surfaces. at least in Aishihik Lake study area, 
as well as in the Mayo map area, about 250 km to the north­
northeast (Hughes, 1983a-d). The lack of observations of 
erratics on cryoplanation terraces is , however, negative ev i­
dence that can be accepted only after a much more intensive 
search for erractics is carried out than has been conducted 
to date. The processes of nivation and gelifluction by which 
the terraces are thought to have formed are clear ly 
unfavourable for retention of erratics, so that noncryopla­
nated surfaces at the same elevation should also be exam­
ined. 

Despite uncertainties in the negative evidence wh ich 
suggests that cryoplanated surfaces of the area have not been 
glaciated, glacial history appears to offer an explanat ion of 
why cryoplanation terraces extend down to an elevation of 
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1370 m in the nonglaciated northwestern part of the map 
area, but arc not recognized below about 1770 m in the 
intensively glaciated southern part of the area . 

It should be noted here that the disparity in leve ls is not 
satisfactorily explained by the rise in the lower limits of 
cryoplanation terraces from north to south within Yukon 
Territory. The lower limit is about 610 m in Driftwood Hills 
east of Old Crow Plain in northern Yukon (Hughes et al., 
1981 ), rising to 1370 m in northwestern Aishihik map area, 
a rate of rise of about I . 14 m / km. The abrupt rise from 1370 
m to about 1770 m from northwestern to southern Aishihik 
Lake map area, a rate of about 4.4 m/ km seems clearly out­
side the regional trend. 

It is appealing, therefore, to explain the high lower limit 
of cryoplanation terraces on the nunataks in the southern 
part of the area by supposing that they were developed at 
lower levels during a preglacial or interglacial interval, but 
were obliterated by a subsequent glaciation. Uncertainties 
in defining the upper I imits of respective glaciations on the 
slopes of nunataks in the southern part of the area (sec 
Glacial limits and floH' pallems) precludes an attemptto 
determine when cryoplanation was last active in the area, 
except to note that cryoplanation terraces arc lacking below 
the Late Wisconsinan McConnell limit wherever that limit 
is clearly defined. The cryoplanation terraces of adjacent 
Alaska arc restricted to prc-Wisconsinan surfaces (Reger 
and Pewe, 1976) but there, sharply defined terraces occur 
on surfaces thought to have been glaciated in Illinoian time. 

The processes by which the cryoplanat ion terraces were 
formed, and the climatic conditions under which the 
processes operated, remain uncertain. North American and 
European workers are in general agreement that the features 
are the product of a periglacial climate, that is, the climate 
prevailing in proximity to glaciers, or in broader usage , any 
cold cl imatc. As summarized by Embleton and King ( 1975, 
p. 1-3) and by Washburn (1979, p. 2-4). periglacial climate 
embraces a wide range in annual temperature and precipita­
tion. As noted by Washburn "the diagnostic cr iterion is a 
climate characterized by significant frost action and snow­
free ground for part of the year". There is general agree­
ment, as summarized by Emblcton and King ( 1975, p. 163) 
and Wash burn ( 1979, p. 240) that cryoplanation terraces 
begin as nivation hollows. The original hollow enlarges by 
the nivation process acting on a retreating scarp, with the 
resultant debris being transported across the broadening ter­
race by a complex of processes, of which gc litluction is 
probably the most important. Tumps are the remnants of a 
rock mass that has been encroached on from all sides by 
retreating scarps. Reger and Pewe ( 1976, p. I 05) supported 
the same origin for Alaskan cryoplanation terraces. They 
suggested mean summer temperatures between 2 o and 6 oc 
during the period of formation of the terraces compared with 
present mean summer temperatures up to l0 °C, and con­
cluded that "under these conditions nivation was more 
effective in causing scarp recession because the frequency 
of freezing and thawing of bedrock was greater than now 
and seasonal snow banks lasted longer each summer, 
providing more meltwater for frost action during the crit ical 
fall freeze -up. Permafrost was shallower and more wide­
spread than now and mass-movement processes were more 
effective" . 
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That lowering of mean summer temperatures of the 
region would indeed increase the frequency of freezing and 
thawing remains to be demonstrated experimentally. Fur­
ther, if ge litluction is assumed to be the main mode of trans­
port of debris across the te rrace treads, then it is difficult 
to argue that cooler summers would reinitiate active debris 
transport at cryoplanation sites in Aishihik Lake map area. 
The thickness of the active layer is commonly less than the 
diameter (up to I m or more) of the largest blocks found 
on cryoplanation terraces developed on, for example, rocks 
of Mount Nansen Group. Present active layer thickness 
would seem therefore the minimum at which such blocky 
debris could be moved across the terrace tread by gelitluc­
tion. Reduction of active layer thickness would serve to bind 
the larger blocks into the perennially frozen substrate, effec­
tively prohibiting gelitluction. It could be argued therefore 
that the cryoplanation process would be favoured by an 
increase, rather than a decrease, of summer temperature, 
but perhaps more importantly by an increase in precipita­
tion, in order to maintain the active layer in a saturated state . 

It is unlikely that the origin and climatic significance of 
the cryoplanation terraces of Aishihik and adjacent areas can 
be resolved by study of the existing stable fossil forms. 
Instead, quantitative process studies are required at sites 
where terraces of comparable scale are being formed on 
similar rocks. 

Tors 

For present discussion a definition of the term "tor", origi ­
nated by Pullan (1959, p. 54) and adopted by Washburn 
( 1979, p. 78), is used: "A tor is an exposure of rock in situ 
upstanding on all sides from the surrounding slopes and it 
is formed by the differential weathering of a rock bed and 
the removal of the debris by mass movement " . In the 
unglaciated part of Aishihik Lake map area many hundreds 
of such features occur., ranging from I to 2 m in height and 
4 to 5 m in maximum dimension, to 18 or 20 m high, and 
50 m or more in max imum dimension, that most geomor­
phologists would call tors. In both glaciated and unglaciated 
parts of the area, there are also castellated outcrops on steep 
gullied, actively wasting slopes and on serrate ridges that 
most would exclude as tors , such features being common­
place throughout the Cordilleran region . No definitive 
criteria have been proposed that would provide a clear divi­
sion between tors and "j ust outcrop" . In this report the term 
·'tor" is restricted (so far as possible from airphoto 
interpretation and limited ground checking) to prominent 
individual outcrops of rock surrounded by a more or less 
continuou~ blanket of rock weathering products. Th is 
excl udes prominent crags on slopes and ridges that comprise 
bedrock with or without a thin discontinuous veneer of rock 
detritus. Specifically excluded as tors are the relatively rare 
conical or pyramidal hills surmounting cryoplanation ter­
races, which herein are termed "tumps" (see Cryoplana­
tion terraces). Also exc luded are prominent outcrops on 
ridges that were clearly produced by incision of closely 
spaced glacial meltwater channels across the ridge crest. 

Tors are commonly regarded as periglacial features, yet 
from perusal of literature on tors as summarized by Wash­
burn (1979, p. 78-79) and Embleton and King (1975, 



p. 163-167), it is clear that there is considerable diversity 
of opinion as to the mechanism of tor formation and the cli­
matic conditions under which they were formed. Hypothe­
ses involve either a single stage, in which there is concurrent 
differential weathering and removal to leave more resistant 
rock upstanding, or two stages, one of deep differential 
weathering during a warm preglacial or interglacial interval 
and a later stage of exhumation under periglacial conditions. 

In the present study, observations of tors were incidental 
to mapping of surficial deposits and attempting to define the 
limits of successive glaciations . No new definitive evidence 
is offered on the origin or age of tors of the area. However, 
Aish ihik Lake map area and areas to the north , which 
encompass the outer limits of successive glaciations ranging 
in age from more than one million years to Late Wisconsi­
nan, and which display great d iversity in bedrock lithology 
and terain, afford unusual opportunities for study of tors , 
warranting a summary description of their occurrence 
herein as a guide to future research. 

Tors are most abundant and most spectacular in the 
unglaciated northern end of Aishihik Upland and the south­
eastern extremity of Klondike Plateau, where they are 
developed on Jurassic(?) prophyritic quartz monzonite 
(Tempelman-Kluit, 1974). The tors are typically aligned 
along the rounded ridges of the dissected plateau surface, 
providing the only bedrock outcrop. The ridges and slopes 
are blanketed by orange weathering coarse sand (grus), der­
ived from the monzonite. Tors are also abundant along 
ridges in areas of biotite schist and occur widely but less 
abundantly in areas of amphibolite with interfoliated schist 
and gneiss and in areas of Triassic('?) hornblende granodi­
orite. They are rare in areas of Eocene feldspar porphyry, 
areas of tuff and tuff breccia of Mount Nansen Group and 
areas of Eocene and younger varicoloured acid tuff. 

W ithin the unglaciated areas , where glacial history can 
be ruled out as a factor in the distribution of tors. bedrock 
lithology is a general controlling factor, with tors occurring 
on medium to coarse grained igneous and metamorphic 
rocks. Among the former, however , there are no obvious 
consistent mineralogical, textural, or structural characteris­
tics that distinguish those rocks most favourabl e to tor for­
mation from those less favourable. The two rock types most 
favourable to tor development, the Jurassic porphyritic 
quartz monzonite and the biotite schist, have relatively 
dense dendritic drainage systems, with rounded but rela­
tively narrow interfluve ridges; drainage of the less 
favourable rock types, such as Triassic(?) hornblende 
granodiorite and pink quartz monzonite, is less dense with 
broad, flattish interfluves. The difference in drainage pat­
tern may be simply another expression of the same minera­
logical, textural, and structural characteristics that make 
rock types favourable or otherwise for tor formation. It can 
be argued , however , that narrow ridge crests provide pre­
ferred sites for tor formation, and hence that rock type 
influences tor formation by predetermining favourable topo­
graphic form, rather than or perhaps in addition to influenc­
ing tor formation directly. 

Because neither the age of the tors nor the climatic condi­
tions under which they formed are known, only broad 
speculation is possible as to the role of the ridge form in 

localizing tor development. The ridge as a whole can be 
viewed as a first order product of differential weathering 
and erosion within the landscape and the tors as a second 
order product of differential weathering and erosion along 
the ridges. Once formed. the ridges become well drained 
sites, deficient in moisture with respect to seepage slopes 
below, or with respect to the flattish intertluves of less dis­
sected terrain. With relatively low moisture available for 
whatever combination of chemical and mechanical weather­
ing prevailed during tor formation, minor differences in 
weathering susceptibility of rocks forming the ridges may 
have been exaggerated. Ridge sites may further favour tor 
formation, in that weathering products are more readily 
shed from them than from flattish interfluves. 

Distribution of the tors differs markedly between the 
northern part of Ruby Range underlain by Triassic(?) Ruby 
Range granodiorite and Eocene Coffee Creek granite. and 
the southern part , underlain by hornfelsed schist 
(Tempelman-Kluit. 1974). The northern part consists of 
undulating plateau carved into large blocks by deep. steep­
sided glaciated valleys. There. tors are sparsely distributed 
between elevations of 1675 and 2040 m, with most of them 
situated at or near plateau margins overlooking the deep val­
leys. Castellated outcrops are common on the steep valley 
walls, particularly those sections that are sharply gullied. 
Such castellated outcrops arc not notably different from 
those found on very steep slopes throughout the Cordilleran 
region. and hence are not included as tors in this discussion. 
The features considered to be tors are all above the level 
attained during McConnell Glaciation by ice derived from 
St. Elias Mountain to the south of the study area, or outside 
the limits of local ice fields and their outlet glaciers. Glac ial 
erratics were found around the base of one tor (at 
60 ° l9 .3'N, 13r49.6'W) and in a pit formed by tafoni 
weathering on top of the tor. The erratics must have been 
emplaced during the Reid or an older glaciation. Although 
the tor is relatively solid and coherent compared with many 
in the area, it could not have survived glaciation in its pres­
ent form. It is possible, however. that this and some other 
tors in the area may have formed in a preglacial or intergla­
cial interval, survived glaciation as roche moutonnee forms. 
and were subsequently modified to their present state 
(Hughes et al., 1972, p. 29). 

On the hornfelsed schist of southwestern Ruby Range, 
tors occur mainly on two types of sites: on rather steeply 
inclined ridges along the southwest flank of the range, and 
on broadly rounded ridges within the high interior part of 
the range . Ridges of the first type display intense glacial 
scouring and rounding up to about 1525 m. Effects of glacial 
scouring (as seen on airphotos) decrease markedly above 
about 1525 m and outcrops become increasingly castellated 
and tor-like. Sharp ridges with tor-like outcrops extend 
almost to 1980 m, and a few tors are found on rounded 
ridges up to 2075 m. There are jagged outcrops on aretes 
at still higher elevations west of Bark Pass, that are not con­
sidered to be tors. 

The tors or tor-like outcrops of the steeply inclined 
ridges are above the level of scouring by McConnell age ice 
that moved along Jarvis Valley and extended distributary 
tongues northward through Ruby Range. The rounded 
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ridges with tors between 1980 and 2075 m lie within the 
altitudinal zone of local ice accumulation in cirques and 
small ice fields, during McConnell Glaciation. However, 
the ridges formed local divides that were probably not ice­
covered, or at least did not undergo ice erosion. The upper 
limit of Reid ice that moved through passes in Ruby Range 
has not been determined. It is probable that McConnell and 
Reid upper limits converge southward toward the source 
region in St. Elias Mountains, so that on the south flank of 
Ruby Range the Reid upper limit may be only slightly above 
the McConnell upper limit. The pattern of local ice accumu­
lation during Reid Glaciation was probably similar to that 
during McConnell Glaciation. If the above assumptions are 
valid, most ofthe tors of southwest Ruby Range are on sites 
unaffected by either St. Elias or local ice during Reid and 
McConnell glaciations. 

In central Yukon Territory, north of Aishihik Lake, 
Bostock (1966) found that tors (castellated outcrops) were 
widely distributed in unglaciated terrain and in areas of pre­
Reid glaciation, but were lacking within the limits of Reid 
Glaciation. This relationship holds for the northern part of 
Aishihik map area where the Reid limit can be defined with 
some confidence, but cannot be demonstrated in the south­
ern part of the area. where the Re id limit is. in general, 
highly speculative. Restriction of tors to pre-Reid surfaces 
suggests that in central Yukon the climatic conditions 
required for tor formations have been lacking since culmina­
tion of Reid Glaciation. 

Pedological studies of the respective drifts (Foscolos et 
al., 1977) show that weathering of Reid drift (and by infer­
ence weathering of rock surfaces scoured during Re id Glaci­
ation as well) is much less intensive than weathering of 
pre-Reid drift. The absence of a history of deep weathering 
is the most obvious factor distinguishing surfaces that lack 
tors from those where they are present, suggesting that deep 
weathering is an essential part of the tor-forming process. 
If future studies should provide a reliable basis for distin­
guishing the Reid limit in Ruby Range. however, it would 
be important to determine whether some of the tors (or tor­
like forms) there lie within that limit. It may be that tors or 
tor-like forms can develop on some rock types, such as the 
hornfelsed schist of that range, without an interval of deep 
weathering. 

Other periglacial features 

Open-system pingos occur throughout central Yukon 
(Hughes. 1969). They are most common in the dissected 
unglaciated Klondike Plateau and in bordering areas of pre­
Reid glaciation, but are found locally in areas of Reid and 
McConnell glaciations. Only two have been noted in the 
Aishihik Lake area- on Klondike Plateau north of Nisling 
River. 

Closed-system pingos are rare in Yukon Territory. Only 
one small pingo has been noted in Aishihik Lake map area; 
it rises from the centre of an elliptical marshy area in the 
former outlet channel of glacial Lake Sekulmun-Aishihik. 
The setting is characteristic for closed-system pingos 
(Mackay, 1963, p. 71) and it is on that basis that the pin go 
is judged to be of the closed-system type. 
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The tundra polygons that typically occur in flat areas 
with peat cover farther north in Yukon Territory, are lack­
ing in Aishihik Lake map area. Remarkably uniform 
orthogonal polygons, however, occur on fine grained gravel 
of fans in the lowermost reaches of Victoria and Nansen 
creeks. and a small tributary between them. Less regular 
polygonal forms occur on glaciofluvial gravel of Reid age 
along Nisling River and McGregor Creek. The gravel fans 
are mainly perennially frozen, and the Reid glaciotluvial 
gravel is in part perennially frozen, but it is not known 
whether ice wedges that gave rise to the polygons remain 
or not. 

Smaller scale periglacial features, particularly stone cir­
cles or nets that occur on cryoplanation terraces and other 
tlattish surfaces, and turf-banked soliflution lobes that occur 
on slopes. are common above treeline. Such features have 
been described by Price ( 1971, 1973) from Ruby Range 
immediately west of Aishihik Lake map area. 

QUATERNARY HISTORY 
AND CHRONOLOGY 

Correlation within Aishihik Lake map area 

Of four glaciations recognized by Bostock ( 1966) in central 
Yukon Territory, evidence for only the latest (McConnell) 
and penultimate (Reid) glaciations has been found in Aishi­
hik map area. Although in general ice marginal features of 
McConnell age are sharp and well preserved, and those of 
Reid age are relatively subdued. there is considerable range 
in degree of preservation of each depending upon texture of 
deposits, angle and aspect of slope , presence or absence of 
permafrost, among other factors. Also, differences in vege­
tation, from boreal forest to alpine tundra, influence subjec­
tive estimates of degree of preservation. For these reasons, 
degree of preservation is not in all cases adequate of itself 
to distinguish McConnell and Reid ice marginal features . 
Age assignment presents few problems where ice marginal 
features are continuous or nearly so. However, where the 
features are discontinuous (a common condition along the 
Reid limit), heavy reliance is placed on linking features in 
such a way that the inferred glacial limit is consistent with 
the surface slope and pattern of flow of the former ice sheets 
as inferred from all available evidence . The principle 
applies equally to correlation of glacial limits on nunataks 
but practical application becomes increasingly difficult with 
increasing distance of the nunatak from the former ice mar­
gin. and is further complicated in Ruby Range by former 
local ice sources within the nunataks. Correlation of 
moraines formed by ice derived from isolated local centres 
in Nisling Range is based of necessity on landform preserva­
tion alone. At several localities in central Yukon Territory 
north of Aishihik Lake map area, Bostock ( 1966, Fig. I, 
p. 11) mapped ice marginal features intermediate in position 
between Reid and McConnelllimits, and suggested that they 
may represent an important readvance after the Reid maxi ­
mum. Comparable uncorrelated moraines occur between 
Reid and McConnell limits in Aishihik Lake map area. 

In the valley of Mackintosh Creek upstream from the 
abrupt bend eastward, two prominent and rather well 
preserved moraines loops (site 6c, Fig. 3) mark significant 



rcadvances of a northwesterl y moving ice tongue. Another 
moraine loop northwest of the abrupt eastward bend of 
Tahte Creek marks the readvance of a southeasterly moving 
ice tongue. Ice that formed the two tongues moved north­
ward mainly by way of the gap between Stevens and Aishi­
hik uplands, bifurcating to form the two tongues (Fig . 3). 
That two ice tongues with a common source appear to have 
had different patterns of retreat and readvance suggests non­
synchronous marginal fluctuations during the retreatal stage 
of Reid Glaciation, and suggests the further possibility that 
the maximum position was not attained synchronously. The 
diverse sources of ice affecting Aishihik Lake map area 
wou ld enhance that possibility. 

Uncorrelated moraines also occur west of the north end 
of Long Lake (Map 20-1987; site 9, Fig. 3) between 
moraines attributable to an ice tongue occupying Long Lake 
and ice of Aishihik lobe. The moraines appear subdued 
compared with nearby moraines of McConnell age and may 
therefore be of Rcid age as mapped. On the other hand they 
may be of McConnell age, with the subdued form attributa­
ble to deposition in the glacial lake at site 9 (Fig. 3) and 
modification during progressive lowering of the lake. A seg­
ment of lateral moraines lies above the McConnell limit as 
interoolated on the east tlank of a nunatak area. l 0 km south­
east ~f Giltana Lake (Map 20-1987). Ground data from the 
locality are insufficient to determine whether the moraine 
segment marks the Re id limit or the limit of a late Re id read­
vancc. 

Moraines marking retreatal positions of McConnell ice 
arc common along the northwest limit of the Aishihik lobe, 
but arc rare elsewhere. A succession of moraine segments 
suggests pulsating retreat of an ice tongue that extended 
northwesterly up a valley between Sekulmun Lake and Isaac 
Creek. On the other hand , a broad belt of unoriented rolling 
to hummocky moraine (Mx) within the northeastern limit of 
the lobe suggests that ice of that part of the lobe reached its 
maximum, then wasted as dead ice. 

Regional correlation and chronology 

The early Pleistocene history of Aishihik Lake map area is 
obscure . Bostock ( 1966) inferred two glaciations, Klaza and 
Nansen (older) in the adjoining Carmacks map area (115 I) 
to the north. that are older and more extensive than the Reid 
and McConnell glaciations recognizable in Aishih ik Lake 
map area. However , the lack of firm evidence for pre-Reid 
glaciation in Aishihik Lake map area, either in stratigraphic 
sect ion or at the surface beyond the Reid limit , leaves no 
basis for speculation on the early glac ial history. Careful 
search for evidence of glaciation beyond the Reid limit in 
northern Aishihik map area, together with careful reexami­
nation of Bostock's evidence for placement of the limits of 
Klaza and Nansen glaciations in Carmacks map area, is 
needed if conflicting evidence from the two areas is to be 
resolved. 

Reid and McConnell glaciations were defined on the 
basis of moraines and other ice marginal features at type 
localities in the McQuesten (liSP) map area (north of Car­
macks) . Bostock (1966, Fig. l) mapped the limits of the 
respective glaciations from the type localities southward to 

62 ° N by tracing more or less continuous ice marginal fea­
tures on airphotos. Hughes et al . (I 969) extended the 
interpretation through Aishihik Lake map area west and 
north to Kluane Lake ( 115 G, F(E 1/2)) and Snag ( 115 J, 
K(E 112)) map areas to link with the limits of Mirror Creek 
and McCauley glaciations as defined by Rampton ( 1969, 
1971, p. 280-286). 

There are no radiocarbon dates from Aishihik Lake map 
area that relate to Reid Glaciation. A date from near the type 
Reid locality indicates retreat of the Cordilleran Ice Sheet 
from the area before 42 900 BP (GSC-524; Lowdon and 
Blake. 1968, p. 228); if, as seems probable, dated wood 
from beneath McConnell till is of post-Reid age. then ice 
of the Reid advance had retreated some 70 km from its maxi­
mum position before 46 580 BP (GSC-331 ; Dyck et al., 
1966, p. 19 ; Hughes et al., 1969) . The onset of retreat may 
be st ill older than indicated by radiocarbon dates. GSC-534 
was based on wood from a volcanic tephra now known to 
be the Sheep Creek Tephra. Uranium series dates on bones 
associated with the tephra indicate an age for the tephra, and 
hence a minimum age for retreat following Reid glaciation, 
of about 80 000 years (Hamilton and Bischoff. 1984). The 
evidence is similar from southwestern Yukon, where 
organic material from above Mirror Creek deposits has 
produced dates to greater than 38 000 BP and material from 
beneath McCauley till , presumed to be of post-Mirror Creek 
age. has produced dates as old as 48 000 ± 1300 BP 
(GSC-732; Lowdon and Blake, 1970, p. 79; Rampton, 
1971. Table 2, p. 294). The dated deposits may be even 
older if, as suggested, the dated material was contaminated 
by modern rootlets. Finite dates from subtill organic 
deposits have been obtained at Silver Creek near the south 
end of Kluane Lake (Denton and Stuiver, 1967, Fig. 7, 
p. 505; Hughes et al., 1972); dates on the organic material 
range from about 37 000 to 30 000 BP. Palynology and 
bryology of the deposits indicate nonforested alpine condi­
tions (Schweger and Janssens, 1980) at a site now covered 
by boreal forest. The deposits cannot therefore represent the 
whole of the Reid-McConnell nonglacial interval, because 
soils developed on Reid drift indicate that the interval was 
somewhat warmer and more humid than at present 
(Foscolos et al., 1977, p. ll). It is possible that the deposits 
represent the cooler early or late stage of the nonglacial 
interval. but it is equally possible that it represents restricted 
mid-McConnell (m id-McCauley) retreat. perhaps very local 
in extent or , if of wider extent. not yet recognized elsewhere 
in Yukon (Hughes et al., 1972, p. 3). 

A radiocarbon date on organic deposits above McCon­
nell till near the northern limit of the Aishihik lobe indicates 
that ice had retreated from the limit by 9660 ± 150 BP 
(GSC-749; Lowdon and Blake, 1970, p. 75). Retreat proba­
bly began considerably before that time, as in Wellesley 
basin to the northwest, retreat had begun by 13 600 years 
ago (Rampton. 1971 ). A date of7170 ± 140 BP (GSC-775, 
Lowdon and Blake, 1970, p. 75) is minimum for the end 
of glacial Lake Sekulmun-Aishihik, but that event. too, 
probably took place considerably earlier . 

Although as much as 17% of Aishihik Lake map area 
may not have been glaciated, much of that area is upland 
with thin discontinuous colluvial cover. The most extensive 
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and probably also the thickest deposits of the unglaciated 
area arc the fan-apron deposits of parts of Nisling Valley 
and some of its tributaries. The depositional history of the 
fan sediments, inferred from the Nisling River locality (see 
Stratigraphv) remains uncertain. If, as suggested. accretion 
of the fans took place under conditions of little or no vegeta­
tion. then the last significant accretion took place during the 
McConnell Glaciation . 

ECONOMIC GEOLOGY 

Construction materials 

Gravel and sand of glaciotluvial origin are widespread and 
abundant throughout the glaciated parts of the map area. 
They are also found in several valleys in the unglaciated part 
of Aishihik Upland that carried glacial meltwater from the 
ice fronts, and beyond the limit of glaciation in Nisling Val­
ley. Glaciotluvial deposits occur only locally in Nisling 
Range and are generally lacking in Klondike Plateau north 
and west of Nisling River . In the former area, the flood­
plains and low terraces of several large streams afford 
potential gravel sources . In the latter area, mixed colluvial 
and low-angle alluvial fan deposits typically extend from 
both sides of the valley to the valley axis. with minimal 
development of floodplains in which well sorted aggregate 
could be expected. Sand and minor gravel, however, occur 
in terraces and the tloodplain of upper Schist Creek. 

Moderately well sorted beach gravels are associated with 
some of the g lacial lake shorelines. The beach deposits are 
probably shallow but may be worth investigating where only 
small volumes of gravel are required and other sources are 
not ready to hand. 

The lithology of glaciotluvial, alluvial, and beach 
deposits of the area varies greatly from place to place , 
reflecting the diversity of the bedrock of the region. 
Detailed study of individual deposits will be required before 
the gravel can be used for specific purposes such as concrete 
aggregate. 

Deposits of Reid age have relatively thick (I m or more) 
soil profiles , in which clasts of schistose and phyllitic rocks 
are intensely shattered and those of crystalline rocks are 
weakened by weathering. In such deposits it may be neces­
sary to remove the uppermost metre or so of material, 
depending on the intended use. 

The glaciotluvial deposits are typically well drained and 
free of permafrost, hence permafrost is unlikely to be a 
limiting factor in extraction of gravel and sand. Permafrost 
is known to occur locally where silt or peat occupy channels 
or depressions in the surface; if necessary, such areas can 
be stripped in advance of exploitation to permit solar thaw. 
Alluvial sand and gravel are free of permafrost within the 
active, vegetation-free channels of streams, but permafrost 
is common where the sand and gravel are overlain by thick 
silt or peat. Alluvial deposits should be a "last resort" 
source of aggregate because of potential stream siltation . 

Ti ll of the area typically contains 20 % or more coarse 
clasts ( +4 mm) in a matrix of sandy silt with only minor 
clay. That of moraine ridges and hummocks is commonly 
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very coarse, with 40% or more coarse clasts in a silty sand 
matrix. Most of the till is suitable for common fill, and over 
much of the glaciated part of the area, till can be found that 
provides a suitable mixture of coarse fraction and silt and 
clay binder for road surfacing. Where til l occurs in ridges 
and hummocks, or on moderate to steep south-facing slopes. 
permafrost is unlikely to limit exploitation . On north-facing 
slopes and va ll ey floors, permafrost plus locally high ice 
content may impose serious I imitations. Where more suita­
ble material is unavailable. it may be practical to strip peren­
nially frozen till, allowing it to thaw and drain before use . 

Glaciolacustrine deposits constitute the main source of 
fine grained material for use as impermeable cores in dams 
and berms or for mixing with gravel for road surfacing. 
Large supplies are available in west Aish ihik Valley and the 
lower reaches of Aish ihik Valley. Smaller deposits occur 
elsewhere within the former extent of glacial Lake 
Sekulmun-Aishih ik. Glaciolacustrine sediments also occur 
within some but not all of the sites of other former glacial 
lakes. Although the floor of Nordenskiold Valley below 
Kirkland Creek is mapped as si lty alluvial floodplain with 
thennokarst topography (siApk), glaciolacustrine silt and 
clay may occur at a depth of 1.5 to 2 m beneath alluvial 
cover. 

Permafrost is widespread in the glaciolacustrine sedi­
ments of the region, and segregated ice up to 40% or more 
by volume is common (Hughes and van Everdingen. 1978 , 
p. 6: Klassen, 1979) . The high ice content would place 
major practical and environmental constraints on extraction 
of the deposits. 

Location of facilities 

Surficia l deposits of the map area vary widely in suitability 
for location of faci lities, from the glaciotluvial deposits 
(best) to the thermokarst glaciolacustrine and alluvial 
deposits (worst). The glaciofluvial deposits are mainly free 
of permafrost or if perennially frozen, are stable when 
thawed. The larger areas of glaciotluvial plain and terrace 
(Gp, Gt) afford potential sites for facilities such as airfields 
and industrial developments that require large areas of sta­
ble soils. In the extensive areas of ridged , hummocky . or 
pitted glaciofluvial deposits (Gr, Gh, Gx) topography would 
impose significant constraints on most types of construc­
tion. 

Although there is little experience on which to base judg­
ment, it is likely that the larger areas of glaciotluvial 
deposits would yield substantial groundwater supplies from 
wells a few metres or tens of metres deep. The high permea­
bility of the deposits would permit use of septic tanks with 
field drains, but at the same time would pose the problem 
of contamination of water supplies by infiltration of polluted 
surface water. 

Extensive areas of ridged and/or hummocky moraine 
(Mr, Mh, Mx) appear to be free of permafrost and suitable 
for location of roads and other facilities, but with inherent 
topographic constraints. Areas of moraine blanket on 
moderate to steep south-facing slopes are commonly free of 
permafrost, but with the probability of permafrost increas-



ing with elevation. On gentle slopes. on valley floors, and 
on north -facing slopes, moraine blanket should be treated 
as permanently frozen and potentially unstable when thawed 
until site investigat ions prove otherwise. The limited areas 
of rolling moraine (Mm) and drumlinoid till plain (Md) 
should be treated in the same way. The distribution of per­
mafrost in moraine veneer (Mv) with respect to slope aspect 
and elevation is the same as for moraine blanket. Problems 
related to thaw instability should be less because the deposits 
are thinner. It should be noted, however, that the distinction 
between moraine blanket and veneer from airphotos is 
imprecise. Locally thick morainic deposits may exist in any 
area mapped as moraine veneer . 

Despite the mountainous character of the region , most 
of the major streams have low gradients , hence the flood­
plains and low terraces (Ap, Apk) are mostly silty and 
poorly drained and commonly include extensive organic 
deposits . Permafrost and soils with high ice content are 
prevalent throughout floodplains having thermokarst ponds 
(Apk) and may also be common in those lacking such ponds. 
Some alluvial fans , for example on the east side of Norden­
skiold Valley in the northeastern corner of Map 23-1987, 
are free of permafrost in their upper parts where the sedi­
ments are coarse, but permafrost with segregated ground 
ice occurs in fine grained sediments at the outer periphery 
of those fans. In unglaciated parts of the map area (Maps 
22, 23-1987), valley sides are characteristically mantled by 
colluvial deposits (Cb) that grade imperceptibly toward the 
valley axis into fan aprons comprising mainly organic silt 
(Af). Few data are available on distribution of permafrost 
and ground ice on such slopes (mainly mapped as a com­
plex, Cb/ Af) . Slopes of similar appearance in Klondike dis­
trict are known from placer mining openings to be mainly 
perennially frozen, and high ice contents are common in the 
organic silts of the lower slopes. 

In general, the alluvial deposits should be avoided as far 
as possible because of poor drainage, potential flooding, and 
the possibility of subsidence due to degradation of per­
mafrost. 

The glaciolacustrine sediments of the area are mainly 
perennially frozen. but with a wide range in segregated 
ground ice content. Sediments deposited in the glacial lake 
at site 9 (Table 3; see Glacial lakes) contain segregated 
ice up to about 40% by volume. There, thawing and subsi ­
dence of ice-rich sediments has produced thermokarst 
ponds, but extensive areas of glaciolacustrine sediments, 
notably along West Aishihik and Aishihik rivers , lack ther­
mokarst features, suggesting a much lower ice content. Gu l­
lied silt bluffs along the northeast side of West Aishihik 
River , which are now nonfrozen for an unknown but consid­
erable distance behind the bluff faces, retain slopes up to 
70 ° ; it seems unlikely that the silt contained much 
segregated ice when in the frozen state . This conclusion is 
supported by borings made along Aishihik River prior to 
construction of the generating station (Map 21-1987). In 
most of the borings the silt was frozen and poorly to well 
bonded, but contained on ly occasional inclusions of visible 
ice. A possible explanation of the low ice content is that 
Aishihik and West Aishihik rivers were incised rapidly 
through the sediments after drainage of glacial Lake 

Sekulmun-Aishihik, permitting drainage of the sed iments 
prior to establishment of permafrost. The high ice content 
of site 9 is probably more typical of glaciolacustrine sedi ­
ments of the area, and all occurrences should be treated as 
potentially ice-rich until proven otherwise . Regardless of 
ice content, glaciolacustrine sediments are highly suscepti­
ble to eros ion. Construction should be planned to minimize 
removal of vegetation or concentration of drainage . 

In the unglac iated parts of Yukon Territory, many 
pioneer roads were located on interconnecting ridges that 
could be followed for great distances with minimal road 
construction. The mostly treeless rounded ridges are typi ­
cally covered by a thin mantle of rock detritus with only 
occasional outcrops of rock as tors or "castles", providing 
well drained and stable surfaces . The ridge routes obviated 
the need for bridges or culverts, avoided flood hazards , and 
perhaps most importantly, avoided the perennially frozen 
and commonly ice-rich sediments of the valley floors. For 
those reasons routes following interconnecting ridges would 
be preferable to valley routes for mining access roads in the 
unglaciated northern part of Aish ihik Lake map area . 

Whereas airfields and campsites can usually be located 
on stable surficial materials, most linear facilities such as 
roads , though carefully located , must cross intervals of 
perennially frozen and potentially troublesome terrain. The 
current practice is to cross such areas by advancing fill over 
the undisturbed, hand- cleared surface. Ideally, the fill 
should be thick enough that permafrost invades the base of 
the fill. If areas of glaciolacustrine and alluvial deposits with 
thermokarst ponds must be crossed , alignment should 
remain as far as possible from pond margins, even though 
individual ponds may display no evidence of active subsi­
dence. The factors that control thermokarst subsidence 
remain poorly understood; rapid enlargement of ponds 
sometimes occurs with no apparent cause, so that no reliable 
rules can be offered for construction in thermokarst areas . 

Placer deposits 

Placer gold has been produced from several creeks in the 
southwestern corner of the map area . The creeks, all tribu­
taries of Jarvis River, rise in the southwestern Aish ihik 
metamorphic belt (Tempelman-Kluit, 1974; Fig. 1). Ruby 
Creek, the most productive, rises in a narrow glaciated pass 
floored by glacial drift and colluvium . The middle reaches 
of the creek are incised through the drift and a few metres 
into bedrock, but in the lower reaches the stream gravels lie 
on thick glacial drift. The creeks of the region were staked 
during a rush in 1903, and according to Cairnes (1915 , 
p. 17) Ruby Creek had yielded $6000 to $8000 (300 to 400 
ounces) by 1914, almost all from the section of the creek 
that is incised into bedrock. Twelfth of July , McKinley and 
Dixie creeks also produced at least small quantities of gold . 
Creeks of the region have seen only sporadic activ ity since, 
except for Twelfth of July Creek. Production of 6210 
ounces of gold ascribed to Fourth of July Creek for the 
period 1978-84 apparently came from this Twelfth of July 
tributary (Debicki and Gilbert , 1986, Table 9) . 

Accord ing to Cairnes ( 1915), the gravel of those creeks 
and the contained gold is all derived from stream reworking 

21 



of glacial deposits, with gold being unevenly distributed in 
the gravels. Gold in the glacial deposits was presumably 
incorporated by glac ial action from preglacial placers that 
in turn were derived from rocks of the metamorphic belt. 
Ca irnes believed that gold placers might be preserved in 
channels beneath the glacial depos its, but warned of the 
large outlay of time and capital required to search for such 
channels, and the possibility that at any one point the old 
gravels may have been swept away and their gold contents 
dispersed. In disC!Jssing Ruby C reek, he noted that the sec­
tion of the creek within the valley of Jarvis River held little 
promise because of the probability that glacier ice moving 
up the valley had scattered the preglacial grave ls. The same 
reasoning would apply to lower sect ions of McKinley and 
Dixie creeks . It is important to emphasize that all the tribu­
tary valleys were also glac iated, though perhaps not as 
intense ly as Jarvis Val ley, so that search for fortuitously 
preserved preglacial g ravels would be an extremely high­
risk enterprise. 

W ith the recent increase in the price of gold, there has 
been some staking on Ruby, Twelfth of Jul y. and Fireworks 
creeks and Jarvis River, but with no significant actual min­
ing reported. A placer mine was operated on an unnamed 
creek at a point about 3 . 2 km south of the east end of Buffalo 
Lake as recently as 1980. Gold values are reported to have 
been low . The creek is incised about 100 m into glacial dr ift , 
from which the gold was probably reconcentrated. Mining 
was also conducted in 1980 on a small tributary that enters 
Kirkland Creek from the east at 6 1 o32 . I 'N . Thi s creek is 
also incised into drift, from which any gold present wou ld 
likely have been reconcentrated . 

The potential for discovery of economic placers in the 
glaciated parts of Aish ihik map area is low because, as in 
the case of the Jarvis River tributaries, whatever placers 
ex isted preglacially have been eroded and dispersed. or 
buried beneath thick drift cover. Placers are most likely to 
have survived glacial erosion in small valleys oriented nor­
mal to the main flow patterns of glacial ice. Shallow seismic 
equipment may prove effective and inexpensive for defining 
buried channels in such valleys, but expensive drilling wi ll 
be required to prove the ex istence of economic placers. 
High mining costs can be expected where placers lie beneath 
thick drift. particularly if the drift consists of bouldery till. 

Placer gold has not been reported from unglaciated parts 
of the area, although Bostock ( 1936, p . 51) noted placer 
mining equipment, but little evidence of mining, on the west 
fo rk of Schi st Creek, a tributary of Nisling River that lies 
partly within the map area . The most productive placers in 
Yukon Territory occur within areas of schist bedrock, so 
that the schist terrain north of Nisling River would appea r 
to be the most promising target within the unglaciated part 
of the area. 

Geochemical exploration 

Aish ihik map area comprises a wide range of surficial geo­
logical materials that differ greatly in the degree to which 
they reflect the occurrence of potentially economic metallic 
deposits. Unlike most parts of Canada, where the surficial 
deposits are mainly fresh glacigenic materials of Late Wis-
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consinan age, the surficialmaterials of central Yukon range 
in age from pre-Quaternary to Late Wisconsinan. These 
deposits therefore have a remarkable range of weathering 
hi stori es that greatly complicates the interpretation of 
geochemical data. 

Of the widespread surficial materials, colluvium occur­
ring on slopes on which colluvial processes are act ive pro­
vides the clearest geochemical response . An anomal y is 
likely to reflect a source immediately upslope. In the 
unglaciated area, however, colluvial deposits may be deeply 
weathered, with complete removal of metallic ions to a level 
below that usually sampled in geochemical surveys. Among 
the glac igen ic materials, the glacial deposits (t ill) provide 
the clearest response; however admixture of far travelled 
material with local material can reduce a possible geochemi­
cal response greatly. An anomaly is likely to reflect a source 
immediate ly upstream in the direction of the latest ice move­
ment. T ill s of Reid age have brunisolic soi ls to depths of 
90 cm or more (Tarnocai et al. , 1985) from which metallic 
ions may be partly leached. Thin deposits of loess (wind­
borne s il t) are widespread on valley sides and uplands of the 
area, espec ially adjacent to the larger glac iofluvial plains. 
The sil t of the loess has undergone glacial, fluvial, and then 
wind transport, and is a poor reflector of possible econom ic 
deposits. Geochemical samples should always be taken from 
beneath such a loess cover . 

The g lac iofl uvial deposits have unde rgone glac ial trans­
port fol lowed by fluvial transport. Onl y large, high grade 
metallic deposits are likely to be reflected by geochemical 
anomalies in these materials. Glaciolacustrine deposits have 
likewise undergone both glac ial and fluvia l transport and 
have comparable limitations for geochemical exploration . 
Among the fluvial deposits, on ly the alluvial sed iments of 
small streams (mostly too small to delineate at the present 
map scale) are likely to y ield signi ficant anomalies . Anoma­
lies in such sed iments are likely to reflect anomalies in the 
surficial deposits traversed by the stream. For such anoma­
lies. further sampling should be directed to areas lateral to 
and upstream from the original anomaly. 
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