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ABSTRACT. The pollen stratigraphyof a core extracted from Jenny
Lake, southwest Yukon, in 1984 has marked archaeological significance.
Five palynological zones are identified as follows: Zone JL1, the oldest (CU.12 500-9500 B.P.), is a Betula shrub tundra assemblage; Zone
JL2 (CU. 9500-8500 B.P.) an Alnus shrub tundra; Zone JL3 (CU.8500-4500 B.P.) a Picea forest; Zone JL4 (CU. 4500-2000 B.P.) a Picea-Alnus
woodland; and JL5 (CU. 2000 B.P.-present) a Picea forest. The widely held belief that the Kluane-Aishihik area of theSW Yukon was covered
by extensive grasslands well into the Holocene period is not supported by the palynology of the Jenny Lake Core. Instead, palynological
evidence suggests that the area, which initially was a Betula shrub tundra, then Alnus shrub tundra, became a Picea-dominated forest by
approximately 8500 B.P. and remained forestedto thepresent. The hypothesis stating early prehistoric hunters and gatherers
in the SW Yukon
were adapted to extensive Holocene grasslands until CU.3300-2600 B.P. will have to be modified in view of these findings.
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RÉSUMÉ. La stratigraphie pollinique d’une carotte extraite de Jenny Lake, au sud-ouest du Yukon, en 1984, revêt une grande importance
archéologique. Cinq zones palynologiques sont identifiées comme suit: la zone JL1, la plus ancienne (v. 12 500-9500 av. notre ère) est une
toundra formée de buissons Betula; la zone JL2 (v. 9500-8500 av. notre ère) est une toundra de buissons Alnus; la zone JL3(v. 8500-4500
av. notre ère) est une forêt dePicea; la zone JL4 (v. 4500-2000 av. notre ère) une région boisée dePicea et d’Alnus; et la zone JL5 (v. 2000
à nos jours) une forêt Picea.
de
Le fait à propos duquelon s’accordait, à savoir que la région Kluane-Aishihik du sud-ouest
Yukon
du constituait
une vaste prairie jusqu’il une période avancéede l’holocène, n’est pas appuyé par la palynologie de la carotte de Jenny
Lake. Au contraire,
Betula, puis une toundra de buissons
les preuvespalynologiques semblent indiquer que la région, qui était àl’origine une toundra de buissons
8500 av.notre ère et resta une forêt jusqu’à l’heure actuelle.
L’hypothèse voulant
Alnus, devint une forêt
àdominance de Picea aux environs de
que durant la préhistoire, les premiers hommes à chasser et à faire la cueillette étaient adaptés aux vastes prairies de l’holocène jusqu’aux
environs de 3300 à 2600 avant notre ère, devra être modifiée à la vue de ces découvertes.
Mots clés: Yukon, paléoécologie, palynologie, archéologie
naduit pour le journal par Nésida Loyer.

INTRODUCTION

The first majorstudy of the archaeology and paleoenvironment of the southwest Yukonwas undertaken by
Johnson and Raup (1964) during the Andover-Harvard Expedition of 1944-48. Based on their research,Johnson and Raup
(1964:ll-123) hypothesized that a majorportion of the
Kluane-Aishihik lakes region (Fig. 1)was open grassland
during much of the Holocene Epoch. They acknowledged,
however, that dataconcerning the existence ofthese extensive
grasslands consisted largely of negative evidence.
Several paleoenvironmental research programs have been
undertaken in the southwest Yukon since 1948 (i.e.,Bostock,
1948, 1952,1957,1969;Bushnell and Ragle, 1969,1971,1972;
Denton and Stuiver, 1969a,b; TerrainAnalysis and Mapping
Services Ltd., 1978). Unfortunately, none has provided data
directly relevant to the problem of determining the extent
or even the existence of Holocene grasslands in the KluaneAishihik lakes area. Hills and Sangster (1977) and Ritchie
(1985) provide précis of previous Holocene palynological
data
from Alaska, Yukon and the District of Mackenzie. These
summaries indicate the lack of data in the Kluane Lake area.
Major elements of Johnson andRaup’s paleoenvironmental
reconstruction, therefore, remain unsubstantiated.
Despite the limited empirical foundation forthis interpretation,the “grassland hypothesis” has been fully incorporatedintonumerousreconstructions
of prehistoric
manIland relationships in the southwest Yukon (Damp and

Van Dyke, 1982; Helmer, 1980; MacNeish, 1963,1964;
Morlan
and Workman, 1980; Van Dyke, 1979; Workman, 1973,1974,
1977,1978). A palynological study of Jenny Lakewas,
therefore, undertaken to acquire the needed paleoenvironmental data (Stuart, 1986). In order to accomplish this,
sediment cores were recovered from Jenny Lake - a small
(ca. 1.0 x 2.0 km x 2 m deep) kettle lake with no apparent
inlets or outlets, located 55 km northwestof Haines Junction,
Yukon Territory (Fig. 1).
Jenny Lake (Fig. 2) is located at 138O22’W and 61°02’N.
It lies in the Shakwak Trench betweenthe Kluane ranges of
the St. Elias Mountains and theRuby Range of the Kluane
Plateau at approximately 840 m above mean sea level. It was
selected for pollen analysis because Denton and Stuiver
(1969a) had previously reported a date of 12 500 B.P. from
the lowest strata of the lake. Hence, it was anticipated that
the palynological record from this lake wouldspan the entire
postglacial period. Furthermore, it is located just south of
the multi-component Christmas Bay archaeological site
(JgVo-I), whichhad recently been excavated(Helmer, 1980);
thus any paleoenvironmental data would be closely related
to adjacent archaeological components.
FIELD AND LABORATORY METHODS

A 173 cmlong sediment core was obtained from Jenny Lake
in the winter of 1983/84by drilling through 50 cm of iceand
1.5 m of water using a modified Livingstone sampler with
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Cyperaceae and Shepherdia pollen achieve their highest percentage in this zone.

Zone JL3 (13s-88 cm, Ca. 8500-4500 R E )
Picea pollen, at approximately 8O%, is the dominant
species present. Alnus maintains a level of approximately
15%. Populus and Betula pollen almost disappear, except
for a small peak. Artemisia decreases at the JL2/JL3
boundary and maintains a low level throughout Zone JL3.
The base of this zone marks the major incursion of Picea
into the area.
Zone JL4 (88-27cm, Ca. 4500-2000 B.P)

FIG. 2.

View of Jenny Lake,YukonTerritory.

a 5 cm diameter barrel. The core was visually divided into
were recovered
15 strata (Fig. 3). One cubic centimetre samples
from the beginning and termination and at 5 cm intervals
within each stratum, except for the lowest stratum, which
was sampled at 1 cm intervals. Onetabletcontaining
11 300 f 400 exoticpollen grains was added to each sample
prior to chemical preparation. The laboratory procedure consisted of treating the sample with 10% HCL, HF, Schulz
solution and 10% KzCO~.Each sample was then sieved
(10pm sieve), dyed, mounted on microscope slides in
polyvinyl alcohol and scanned at 400 x magnification to
identify and count a minimum of 300palynomorphs. Relative
pollen frequencies are shown in Figure 3.
ZONATION

The Jenny Lake pollendiagram was divided into five zones
labelled JL1 to JL5. In the following discussion, the zones
are referred to by the designation JL (Jenny Lake), followed
by a zone number, e.g., JL4 refers to Jenny Lake, Zone 4.

Zone JLI (173-165 cm, c a 12 500-9500R P )
The dominant species in this
zone is dwarf Betula, probably
B. glandulosa (based on grains less than 20 pm size), which
is represented by pollen frequencies of approximately 40%.
Populus, Juniperusand Potamogeton also are characteristic
of this zone. Gramineae pollen initially occurs at 14% but
drops quickly to 2070, whereas Alnus pollen initially occurs
in low percentages but rises quickly at the zone boundary.
Artemisia counts also rise through the zone. Dryas pollen
occurs early in this zone and then disappears from the pollen
record.

Zone JL2 (165-135 cm, Ca. 9.500-8500BI?)
Zone JL2 is separated from Zone JL1 by the dramatic
decline of Betula pollen and the concomitant rise in Alnus
pollen. Betula counts remain low for most of the zone but
rise again toward the top. Artemisia achieves an early peak
but then drops to approximately 18% throughout most of
the zone. Picea pollen makesits first appearance in this zone.

The key characteristic of this zone is the overall decrease
in Picea from approximately 80% at the JL3/4 boundary
to approximately 60% at the JL4/5 boundary and theconcomitant rise in Alnus from approximately 15 to 25%. This
zone is characterized by a lower interval with marked fluctuations in the percentage of Picea versus Alnus and an upper
interval where both species remain relatively constant.

Zone JL5 (24-0 cm, Ca. 2000 B.P-present)
Picea pollen dominate zone JL5. Alnus ranges from about
8% at the base of the zone to 18% at the top. The rise in
Alnus corresponds to a progressive decline in Picea.
INTERPRETATION

Zone JLI (Birch-Shrub l h d r a )
Zone JL1 is interpreted as a dwarf Betula shrub tundra.
Dwarfbirchis
inferred to be present as the pollen is
predominantly less than20pm.Thisshrubtundra
environment is estimated to have existed from Ca. 12 500 B.P.
untilapproximately
9500 B.P. DentonandStuiver
(1969b:213-214) report a radiocarbon
date
of
12 500 f 200 B.P. on wood from the beginning of organic
sedimentation in the lake. It is assumed that the date was
obtained from context equivalent to our ZoneJL1. The
existence of a dwarf birch shrub tundra duringthis period
has been well documented elsewhere in northwesternCanada
and Alaska (Zone II: Terasmae and Hughes, 1966; Zone 1:
Ritchie and Hare, 1971; Ritchie, 1977, 1982, 1984;Zone HL3:
Cwynar, 1982; Cwynar and Ritchie, 1980; Zone 4: Rampton,
1971; Ager, 1982; Hopkins et al., 1981; Nakao et al., 1980;
Slater, 1985).

Zone JL2 (Alder-Shrub nndra)
Although this zone marksthe original appearance of
spruce pollen, the dominant species withinthe zone is Alnus.
An uncorrected radiocarbon date of
9020 f 320 B.P.
(Beta-15228) wasobtained on wood recovered from Zone JL2
at a depth of approximately 155 cm. A date of Ca. 9500 B.P.
is suggested as an acceptable basal date for this zone.
In general, the pollen record from Zone JL2 indicates the
beginning of a period of temperature amelioration in combination with a drying trend that may correspond to the onset
of the Holocene Climatic Optimum in the SW Yukon. An
extrapolated date of 9500 B.P. for the base of the zone establishes the maximum age of Zone JL2. The zone terminates
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with a major spruce influx approximately 8500 years ago.
Direct correlatives of JL2 may be found at JohnKlondike
Bog (Matthews, 1980), Tuktoyaktuk (Ritchie,1984),Doll
Creek, Yukon (Ritchie, 1982), Hanging Lake (Cwynar,1982),
Antifreeze Pond (Rampton, 1971), Brooks Range, Alaska
(Livingstone, 1955), Tangle Lakes, Alaska (Ager and Sims,
1981), south-central Alaska (Ager, 1983) and Atlin area,
British Columbia (Anderson, 1970).

Zone JL3 (Spruce Forest)
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to slightly moister conditions, or alternatively, the cessation
of loess deposition. The thin strata deposited at the JL4/5
boundary adds some support to the interpretation of the termination of loess deposition.
Zone JL5 interface may be marked by slightly warmerand
drier conditions than Zone JL4, but with increasingmoisture
occurring through the zone. Determining how variations in
spruce relate to paleotemperature variation constitutes a
major problem for this interpretation. However, some of the
difficulties encountered may stem from the fact that Picea
glaca var. albertiana presently grows in habitats in this area
in which it is not normally found (Johnson and Raup, 1964).
A study of modern pollen rain may help to alleviate some
of these problems.

The major characteristic of Zone JL3 is the occurrence
of Picea at very high levels (80-90%), indicating that a spruce
forest dominated the Jenny Lake area at this time. The history
- including arrival time - of spruce forestation has been
documented at Antifreeze Pond, Yukon (Rampton, 1971),
SUMMARY
Chapman Lake (Terasmaeand Hughes, 1966), Kluane Lake
(Hopkins et al., 1981), White River valley, Yukon (Denton,
ZoneJL1atJennyLakespanstheinterval
ca.
1974), Hanging Lake (Cwyner, 1982), Tuktoyaktuk Peninsula
12
500-9500
B.P. and probably representsa time period colder
(Ritchie, 1984), Inuvik (Hopkins et al., 1981) and Tanana
than any subsequent period. The vegetation consisted of a
Valley, Alaska (Ager,1983).
dwarf birch shrubtundra. Limited evidencesuggests an
Zone JL4 (Spruce-Alder Woodland)
increase in moisture in the later stages of the zone. This zone
compares favourably with
data from other areas in the Yukon
There are no majorchanges in the actualspecies recorded
and the Northwest Territories (N.W.T.).
in the Jenny Lake pollen data beginning with Zone JL4.
Zone JL2 data are indicative of ameliorating conditions
Instead, fluctuationin the relative percentages of previously
resulting in a warmer climate than present. These data also
established species occur, especially in the case of Picea and
suggest a period of marked drying conditions. The dominant
Alnus. Therefore, fewer comparisons to surrounding areas
vegetation consisted of alder. The zone is believed to date
are required to interpret the pollen record.
from ca. 9500 to 8500 B.P. Zone JL2 does not correlate well
There are two significant aspects to be dealt with in Zone
with other areas in the Yukon and N.W.T. The Jenny Lake
JL4. The first is the frequent oscillations in the relative perprofile, however, indicates a definite increase in alder prior
centages of Picea and AInus pollen, and the second, the
to the arrival of spruce. Sipilar circumstances have been
Picea pollen and increase in Alnus pollen.
overall decrease in
reported for southwestern and northwestern Alaska.
As A h u s is a fire successional genus that peaks shortly
Zone JL3 represents a period dominated by spruce forest.
after major fires and then declines as Picea becomes reThe climate appears to have stabilized or cooled slightly,
established, the most likely explanation forthe observed oscil- although likely maintaining warmer than present conditions.
lations is that they represent evidence of cyclical fire sucThe drying trend observed in Zone JL2 also appears to have
cessions. This would explainwhy Picea troughs when Alnus
stabilized, as spruce prefers moist soil. This zone dates from
peaks and why Pinus, another fire successional genus,
attains
approximately 8500 to 4500 B.P. The terminal date is an
its highest levels when Picea frequencies are at their nadir.
approximation based on Ritchie’s (1984) interpretation of
Unfortunately, charcoal - which would corroborate this
events farther north. The contemporaneous occurrence of
argument - was not discovered in the core sediment.
spruce forestation in other areas of the Yukon, N.W.T. and
In addition to marked oscillations, Zone JL4 displays an
Alaska is well documented.
overall decrease in Picea pollen frequencies and an increase
After forestation, changes in the pollen record at Jenny
in AInus pollen counts. Following Anderson (1970), this
Lake reflect variations in the quantity of various types of
pattern may be due to an overall increase in moisture.
pollen deposited within a spruce-dominated landscape.
In general, then, a series of fire successionalalder to spruce
Similar patterns are documented for surrounding regions,
woodland communities combined with an overall increase
although the pollen record from Jenny Lake displays more
in moisture resulting in the general increase in alder is
variation than is represented in pollen cores from farther
hypothesized for Zone JL4. Ritchie (1984) postulated that
north.
the termination of the Holocene Climatic Optimum was at
The dominantcharacteristic of the lower part of Zone JL4
approximately 4500 B.P. The JL3/4boundary may also mark
is the marked oscillations of spruce and alder percentages.
the termination of the Holocene Climatic Optimum in the
This is likely the result of a sequence of fire successional
study area and may therefore date to roughly the same time.
periods. A general increase in moisture is also hypothesized.
This interval dates from ca. 4500 B.P. to 3000 B.P. The upper
Zone JL5 (Spruce Forest)
part of the zone with essentially constant Picea/Alnus ratios
At the JL4/5boundary, Picea rises dramatically, whereas
indicates stable conditions and absence of fire.
Alnus declines, indicating a returnto conditions favourable
Zone JL5, which occurs at approximately 2000 B.P., may
for Picea. The AInus decline may be interpreted as a response
relate to a shortwarming period. This interpretation assumes
to drier conditions. Indeed, drops in the relative frequencies
that Neoglacial activity suppressed spruce growth during the
of both Shepherdia and Cyperaceae may indicate a return
Zone JL4 period.
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DISCUSSION AND CONCLUSIONS

As noted in the introduction, thepioneering paleoclimatologistsLarchaeologists JohnsonandRaup
(1964)
hypothesized that the SWYukonwas an open grassland
environment for much of the past 8000 years. They believed
that the early post-Pleistocene human inhabitants of the
Kluane/Aishihik lakesarea were economically adapted to the
exploitation of grassland species such as muskox (Ovibos
moschatus), caribou (Rangifertarandus) and,most
(Bison sp.)(JohnsonandRaup,
important,bison
1964:122-123).According to Johnson and Raup (1964:123),
the exploitation of predominantly boreal forest species the economic pattern characteristic of the ethnographic
Athapaskan-speaking Tutchone - was a relatively recent
post-Neoglacial adaptation in the area.
Subsequent archaeological reconstructions of the SW
Yukon prehistory echo this view. MacNeish (1964:288), for
example, has suggested that nomadic “microbands” of
hunter-gatherers were exploiting suchtundra grassland species
as bison, the occasional caribou andmuskox, as well as elk,
in the study area as early as 8500 B.P. By 7500 B.P. MacNeish
(1964:289) perceives an economic adjustment to the mixed
grassland/woodland environment of the Holocene. This
adjustment is reflected in the expansion of the diet breadth
of the indigenous population to include bear, moose, birds,
wolf andother smallmammals. MacNeish (1964:471)
hypothesized that the human inhabitants of the SW Yukon
may have become fully adapted to boreal forest conditions
by approximately 4000 B.P.
Workman (1977,1978) also used Johnsonand Raup’s
paleoclimatic reconstruction as a basis for interpreting
changing madland relationihips in the area. Workman
(197752, 1978:403-404) stated that between 7000 and 8000
years ago, the original inhabitants of the Kluane/Aishihik
lakes region (the
Little Arm Phase) were hunting a now extinct
species of bison on the open grasslands covering the bed of
former Glacial Lake Champagne. Caribou, elk and moose
also contributed to their diet.
Approximately 4500-5000 years ago a new technology (the
Taye Lake Phase) replaced the Little Arm Phase in the SW
Yukon. Workman (1977:51,1978:414)believed that this phase
was ancestral to the boreal forest-adapted northern Athapaskan populations of the area. Despite this acknowledged
affinity, he noted that the bearers of the Taye Lake Phase
technology exploited the resources of the open grassland
environment, which, according to Johnson and Raup, still
covered the Kluane/Aishihik lakesarea between 4500 and 5000
years ago. Workman (197754, 1978:428) therefore rejected
the possibility that the demise and/or replacement of the
grassland-adapted, bison-hunting Little Arm Phase by the
Taye Lake Phase was causally correlated with the encroachment of boreal forest vegetation into the study area.
According to Workman (1978:54),climax spruce forest was
established in the SW Yukon between ca. 3300 and 2600 B.P.
- an interval corresponding to the initial stages of the
Neoglacial period.The transition from a grassland to a boreal
forest orientation did not,in Workman’s opinion, have any
observable impact on the material cultural inventory of the
Thye Lake Phase (Workman, 1977:49,1978:416).
The preceding summary reveals that the dichotomy between
grassland and boreal forestadaptations form an integral com-

ponent of all contemporary syntheses of the humanhistory
of the SW Yukon. Johnson andRaup, MacNeish, Workman,
Damp and Van Dyke (1982), Helmer (1980), Morlan and
Workman (1980) and Van Dyke (1979) implicitly assume that
necessary differences in economic strategies practiced by
groups adapted to oneor the other biotic zone would result
in concomitant differences in their settlement patterns and
material cultural inventories.
Unfortunately, none of the preceding authors was able to
marshal sufficient archaeological data to even attempt to
correlate the hypothesized transition from a grassland to a
boreal forest adaptation with significant shifts in the
economic, settlement pattern and/or material cultural record.
Instead, all have relied on conjectural behavioural reconstructions based on the rather simplistic assumption that the
early occupants of the SW Yukonwere adapted to a grassland
environment and that they subsequently “adjusted” their
exploitive strategies, settlement patterns and artefact inventories to accommodate the steady encroachment of boreal
forest vegetation.
In this paper we have demonstrated that Alnus shrub
tundra established in the study area by ca. 9500 B.P. and that
spruce forest was established by at least 8500 B.P. Our interpretation of the Jenny Lake core also reveals that theboreal
forest remained thedominant vegetativeregime in the
Kluane/Aishihik lakes area after ca. 8500 B.P. Furthermore,
in contrast to previous reconstructions, we have found no
evidence of extensive grasslands
occurring in the region other
than those associated withthe early post-glacialshrub tundra
pollen zone.
Our data thus
reveal that theJenny Lake area was forested
for the last 8500 years. This suggests that the earliest archaeologically known arrivals
to this region must have been
adapted
to boreal forest conditions and not to an open grassland
environment. Therefore, our paleoenvironmental interpretation of the Jenny Lake core severelycompromises and perhaps
even invalidates conventional hypotheses about the significance of the transition from a grassland to boreal adaptation
to the indigenous prehistoric populations of the studyarea.
We fully acknowledge the importantcontributions of
Johnson and Raup (1964), MacNeish (1964) and Workman
(1977, 1978) to our understanding of the cultural dynamics
of SWYukon prehistory. These contributions notwithstanding, the results of our palynological investigations at
Jenny Lake lead us to recommend that previous interpretations of changing madland relationships in this region be
abandoned and that new syntheses, consistent with the
paleoenvironmental framework outlined above, be formulated to replace them.

ACKNOWLEDGEMENTS

Funding for the field work at Jenny Lake, Yukon Territory, was
provided by a Northern Scientific llaining Grantfrom the
Department of Indian and NorthernAffairs and the Universityof
Calgary Northern Studies Group. Funds for radiometric dating were
provided bya University of Calgary Thesis Research Grant. Figures
1 and 3 weredraftedby Mark SamberandDeborahFerguson.
Ornella Cavaliere andAngie McCoy typed the original manuscript.
Laboratory equipment and supplies were provided by an NSERC
grant to L.V. Hills.

HOLOCENE PALEOECOLOGY OF JENNY LAKE AREA / 353

LIVINGSTONE,D.A. 1955. SomepollenprofilesfromArcticAlaska.
Ecology 36587-600.
MACNEISH, R.S. 1963. The early peoplingof the New Worldas seen from
the Southwestern Yukon. Anthropological Papers of the University of
AGER, T.A. 1982. Vegetational historyof western Alaska duringthe Wisconsin Glacial Interval and Holocene. In: Hopkins, D.M., Matthews,
Alaska 10(2):93-106.
1964. Investigations in theSouthwest Yukon: Archaeological excaJ.V., Jr., Schweger, C.E.,and Young, S.B., eds. Paleoecology of Beringia. -.
vations, comparisons,and speculations. Papers of the Robert
New York: Academic Press. 75-93.
S. Peabody
Foundation for Archaeology 6(2):199-488.
-.
1983. Holocene vegetational history of Alaska.In: Wright, H.E.,
MATTHEWS, J.V., Jr. 1980. Paleoecology of John Klondike Bog, Fisherman,
ed. Late-Quaternary Environments of the United States.
Vol. 2: The
Holocene. Minneapolis: University of Minnesota Press.
Lake Eegion, Southwest District of Mackenzie. Geological Survey
of
___ and SIMS, J.D. 1981. Holocene pollen and sediment record from
Canada Paper 80-22.
the Tangle Lake area, Alaska. Palynology 5:85-98.
MORLAN, R.E., and WORKMAN,W.B. 1980. Prehistoric man in the
ANDERSON, J.H. 1970. A geobotanical study the
in Atlin Region in northsouthwest Yukon. In: Theberge, J.B., ed. Kluane: Pinnacle of the Yukon.
western British Columbiaand south-central Yukon Territory. Ph.D. disToronto: Doubleday Canada Ltd. 97-107.
sertation, Department of Anthropology, Brown University.
NAKAO, K., LA PIERRE, J., and AGER,T.A. 1980. Climatic changes
special
BOSTOCK, H.S. 1948. Physiography of the Canadian cordillera with
in InteriorAlaska. In: Nakao, K., ed. Climatic Changes in Interior Alaska.
reference to the area north of the fifty-fifth parallel. Geological Survey
Sapporo, Japan: Departmentof Geophysics, Hokkaido University. 16-23.
of Canada Memoir 267.
RAMPTON, V. 1971. Later Quaternary vegetational and climatic history
-.
1952. Geology of the Northwest Shakwak
Valley, Yukon Territory.
of the Snag-Klutlan Area, Southwestern
Yukon Territory, Canada. GeoGeological Survey of Canada Memoir 267.
logical Society of America Bulletin 82:959-978.
___ .1957. Yukon Territory. Selected fieldreports of the Geological Survey RITCHIE, J.C. 1977. The modern and Late-Quaternary vegetation of the
of Canada 1898-1933.Bostock, H.S., ed.and compiler. Geological Survey
Campbell-Dolomite Uplands near Inuvik, N.W.T., Canada. Ecological
of Canada Memoir 284.
Monographs 47:401-423.
-.1969. Kluane Lake, YukonPrritory, its drainageand allied problems - 1982. The modern and Late-Quaternary vegetation
of the Doll Creek
(115G and 115F E). Geological Survey of Canada Paper 69-28.
Area, North Yukon, Canada. New Phytologist 90563-603.
BUSHNELL, V.C., and RAGLE, R.H., eds.1969. Icefield Ranges Research
1984. Past and Present Vegetationof the Far Northwest of Canada.
Project Scientific Results. Vol. 1. NewYork:AmericanGeographical
Toronto: University of Toronto Press.
Society, and Montreal: Arctic Institute of North America.
. 1985. Quaternary pollen records from the western interior
and the
-.
1971. Icefield Ranges Research Project Scientific Results. Vol. 2.
Arctic of Canada. In: Bryant, V.M., and Holloway, R.G., eds. Pollen
New York: AmericanGeographical Society, and Montreal: Arctic Institute Records of Late-Quaternary North AmericanSediments.Dallas:
of North America.
Association of Stratigraphic Palynologists. 327-352.
-.
1972. Icefield Ranges Research Project Scientific Results.Vol. 3.
-and HARE, F.K. 1971. Late-Quaternary vegetationand climate near
New York American Geographical Society,
and Montreal: Arctic Institute
the arctic tree line
of Northwestern North America. Quaternary Research
of North America.
1~331-341.
CWYNAR, L.C. 1982. A Late-Quaternary vegetation history from Hanging SLATER, D.S. 1985. Pollen analysis of post-glacial sediments from Eildun
Lake, Northern Yukon. Ecological Monographs 52:l-24.
Lake, District of Mackenzie,
N.W.T., Canada. Canadian Journalof Earth
-and RITCHIE, J.C. 1980. Arctic steppe-tundra: A
Yukon perspective.
Sciences 22:663-674.
Science 208:1375-1377.
STUART, G.S.L. 1986. An archaeological and paleoenvironmental correDAMP, J.,and VAN DYKE, S. 1982. Final report, conservation mitigation,
lation for the Kluane-Aishihik area, Southwestern Yukon. M.A. thesis,
Alaska Highway Gas Pipeline Project. Consultants report
on file, Foothills
Department of Archaeology, University of Calgary.
Pipe Line (South Yukon) Limited,
308 Steele Street, Whitehorse, Yukon. TERASMAE, J., and HUGHES, O.L. 1966. Late Wisconsin chronology
DENTON, G.H. 1974. Quaternary glaciations of the White River Valley,
and history of vegetation in the Ogilvie Mountains, Yukon Territory,
Alaska with a regional synthesis the
for North St. Elias Mountains,
Alaska,
Canada. The Paleobotanist 15:235-242.
and Yukon Territory. Geological Surveyof America Bulletin82871-892.
TERRAIN ANALYSIS AND MAPPING SERVICESLTD. 1978. Bottom
-and STUIVER, M.1969a. Late Pleistocene glacial stratigraphyand
and sub-bottom conditions at proposed Kluane Lake, Teslin River,and
chronology, northeastern St. Elias Mountains. In: Bushnell, V.C., and
Nisutlin Bay pipeline crossings. Consultants report
on file, Foothills Pipe
Ragle, R.H., eds. Icefield Ranges Research Project Scientific Results. Vol. Lines, (South Yukon) Ltd., 308 Steele Street, Whitehorse, Yukon.
1. NewYork:AmericanGeographicalSociety,
and Montreal:Arctic
VAN DYKE,S . 1979. Archaeological studies, Alaska, Highway Gas Pipeline
Institute of North America. 197-217.
Project, Yukon Territory. Consultants report (Lifeways of Canada Ltd.)
-.
1969b. Neoglacial chronology, northeastern St. Elias Mountains,
prepared for Foothills Pipe Lines (Yukon) Ltd., Calgary. Manuscript
on
Canada. In: Bushnell,V.C., and Ragle, R.H., eds. Icefield Ranges Research
file, Archaeological Survey of Alberta, 8820 - 112 Street, Edmonton,
Project Scientific Results. Vol. 1. NewYork:AmericanGeographical
Alberta.
Society, and Montreal: Arctic Institute of North America. 73-186.
WORKMAN, W.B. 1973. The cultural significance ofa volcanic ash which
HELMER, J.W. 1980. Preliminary report of the
1980 University of Calgary
fell in the Upper Yukon Basin about 1400 years ago. In: Raymond, S.,
NorthernArchaeologyFieldSchool,KluaneLake,
YukonTerritory.
and Schledermann, P., eds. International Conferenceon the Prehistoric
Unpubl. ms. Available at Library, Arctic Institute of North America,
and Paleoecology of Western North American Arctic and Subarctic.
University of Calgary, Calgary, Alberta.
Calgary:ArchaeologicalAssociation,Department
of Archaeology,
HILLS, L.V., and SANGSTER,E.V. 1977. A reviewof paleobotanical studies
University of Calgary. 239-261.
dealing with the last 20,000 years: Alaska, Canada and Greenland. In:
-.
1974. Prehistory of the Aishihik-Kluane Area, Southwest Yukon
Harrington, C.R., ed. Climatic Change in Canada. Syllogeus
2 6 73-224.
Territory, Canada. Ph.D.dissertation,DepartmentofAnthropology,
HOPKINS, D.M., SMITH, P.A., and MATTHEWS, J.V., Jr. 1981. Dated
University of Wisconsin.
wood from Alaska: Implications for forest refugia in Beringia. Quaternary
-.
1977. The Prehistory of the Southern 'htchone area. In: Helmer,
Research 15:217-249.
J.W., Kense, F., and Van Dyke,S., eds. Prehistoryof the North American
JOHNSON, E , and RAUP, H.M. 1964. Investigations in Southwest
Yukon:
46-54.
Sub-arctic: The Athapaskan Question. Calgary: The Student's Press.
Geobotanical and archaeological reconnaissance. Papers of the Robert
-.
1978. Prehistory of the Aishihik-Kluane Area, Southwest Yukon
S. Peabody Foundation for Archaeology 6(1):1-198.
Territory. Archaeological Survey of Canada Mercury Series Paper 74.
REFERENCES

.

-.

