3
T
////,,
/
/
{

&
|4 NN e
@ 55 \\\"\\
w - “\\jﬁhﬁ%@ Plants
£ 50 \\ ~L
& N T
@ N S
8 45 - 5
32 //\\\

a0 - Stems \“

~
35 _ ‘\\-‘A‘~
I 2 3 4 56 7 8 9 100 23 1

Weekly Cutting Stage
Figure 6. Digestible energy content of bromegrass plants,
stems, and leaves at different stages of dﬁv&apmer*‘
(adapted from Kilcher and Torelsen, 1973, with per-
mission)

toxic levels of specific nutrients have importance
as evolutionary plant defense mechanisms, they
likely have little effect on an herbivore’s daily
choice of food. There is very little evidence that
herbiveres discriminate against ‘‘secondary com-
pounds.” Freeland and Janzen (1974) stated that:
“Herbivores should prefer to feed on plam;s or
plant parts containing small amounts of ‘second-
ary compounds’”. Similarly, humans should dis-
criminate against potatoes, spinach, carrots, rad-
ishes, bananas and tea which contain solanine,
nitrates, carotatoxin, goi{mgfna pressoramines
and tannins, respectively (Gibson, 1980): but
there is no evidence of such discrimination.

SPECULATIONS AND OESERVATEON%

1) Bell’s model of successive grazers suggests
that during the growing season, horses and mam-
‘moths utilized the tall I portions of t‘xc grass Wh;ch‘
were highest in fiber while bison and smaller mam-
mals may have followed them and used the hzg‘xer-‘
quality portions of the plants.

2) During the winter, little opportunity existed
for selective grazing: the mature grass was low in
protein, high in cell-wall constituents and, hence,

I
10

would have required large guantities of h low-

quality forage daily, whereas bison most likely
would have lowered their feed intake to g main-
tenance level and used mtrogen recycling in order
to cop low-protein level.

3} Selection favored animals which could grow
very rapidly and reach maturity quickly. While
mature ruminants and monogastrics can apparent-
ly utilize low-quality forage to meet maintenance
requirements, growing animals i1 i

uantities and gqualities of food.
can, to some extent, cease growing for a period of
time without affecting ultimate body size. Under
such conditions, they exhibit “compensatory”
growth when feed supplies increase.

4) Large animals had some advantages in terms
of survival in cold weather, due to a low surface
area to mass ratio. The large animal has more re-
sistance to cold and can survive periods of intense
cold more easily than a smaller animal.

5) Animals which gained rapidly deposited a
great deal of fat during the growing season and had
an advantage. Fat is not just a source of energy
for the winter; it is also a very efficient insulator.
Also, a heavy hair coat would have provided a
great deal of insulation.

6) Mammoths and horses, which ate large a-
mounts of feed and digested it less efficiently than
ruminants, converted a lot of mature plant material
to forms which could be utilized by the vegetation
for future growth. For example, plant protein was
converted to urea which was used by the vegera-
tion as a source of nitrogen. Perhaps heavy use by
mammoths and horses provided for new growth of
high-quality material for ruminants which might
have followed in the grazing succession,

7) The demise of the arctic steppe was likely
caused by a change in vegetation and, hence, 2
décrease in the supply of food, Cold per se would
not affect these animals although a very heavy
snow cover could have hampered their movements
and feeding ability.
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MMOTH FAUNA
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ARCTIC

F. Baryshnikov

An analysis of the morphology and ecology of the late Pleistocene mammoth fauna
of arctic Eurasia indicates that they lived in a cold, dry climate in steppe and steppe-
tundra biotopes and landscapes characterized by hard, frozen ground. The decimation

of the mammoth fauna came as a result of temperature increases during interstades
within the Valdai (i.c., Wurmian of Europe, Wisconsin of North America) cold interval
and the establishment of taiga and tundra vegetarion at the end of this interval. The

animals surviving the ecological catastrophe at the end of the Pleistocene (e g., reindeer,
arctic fox, marmot, souslik ground squirrel, and lemming) were able to persist in the

severe conditions of present-day tundra as a result, in some cases, of their capacity for
long migrations and, in others, of physiological adaptations that enabled them to cope
with deep snow and occasional winter thaws. (Abstract by V.C.S.)

Key words: Pleistocene mammoth fauna, ecology and morphology of; reindeer; arctic

fox; marmot, souslik; ground squirrel; lemming

INTRODUCTION

Siberian deposits of late Pleistocene (Zyrian,
Kargin, and Sartan’ ) age contain a remarkable
abundance of large mammal fossil remains. Since
large animals are extremely scarce in the recent
mammal faunas of the tundra and forest-tundra,
conditions during the late Pleistocene must have
been quite different. A consideration of the paleo-
ecology of the late Pleistocene theriofauna is of
particular interest because of the current rapid
industriglization of arctic areas, the ongoing at-
tempts to regulate utilization of the gene pool of
such remaining animals as wild reindeer, polar

"The Zyrian, Kargin, and Sartan intervals of Siberia cor-
respond to Wirm I, I, and 1 of the Alpine climatic
sequence widely used in Hurope and to the Happy, Bou-
tellier, and Duvanny Yar intervals of Hopkins (this vol-
ume).—Fds,

PALEOECOLOCY OF BERINGIA

[y}

N

fox, aquatic birds, and fish, and the recent at-
tempts to enrich Siberian arctic faunas by intro-
ducing exotic species such as muskrat and reintro-
ducing regionally extinct species such as musk ox.

The present paper is concerned only with zoo-
logical materials, including former geographic
ranges, morphological characteristics, biclogy, and
the probable ecological requirements of the ex-
tinct species. We also compare these data with
similar information about species that have sur-
vived the Pleistocene. Special attention is devoted
to the resules of research on frozen fossil carcasses
of Quaternary mammals, which have enabled us
to revise earlier concepts of the adaptations and
modes of life Of the animals comprising the
mammoth fauna.”

*We intend to devote z future paper to the similarities
and differences between the landscapes and faunas of the
Pleistocene steppe-tundra of Eurasia and those of the
present African savanna.
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Figure 1. Northeastern Siberia showing places mentioned in the text

Chersky Horse (Equus lenensis
Rusanov, 1968)

Geologic age and bistory of range.—The An-
thropogene (late Cenoz\ ic) deposits of Arcric
Furasia have yielded three or four species of
horses. The Chersky horse was present during the
late Pleistocene and ranged over all of north-
eastern Siberia from the Taimyr to the Chukchi
Peninsula, Extinction probably occurred at the be-
ginning of the Holocene, although it has been sug-
gested that a small population of wild horses may
have survived in northern Yakutia until the histori-
cal epoch (Vereshchagin and Lazarev, 1977).

Morphology. —Judging from the 37,600-year-old
frozen carcass of a stallion found at Selerikan in
the Indigirka River basin, the Chersky horses were
low (134 to 136 cm at the withers) but heavy
(Lazarev, 1977a, b). The hooves were massive,

‘,gﬁ:::z&a:ls‘?;gi Lygkhw%k;y {

s ﬁ} é’ereswﬂﬁ K4

7 s,

ey,

S
!
‘\\\\ EU&UM;N ng

-
. -~ AMAMONTOVA GORA
e ~ /’“\J)

769 180
New Siberian lstand b | WM;L%;
fa s g i ;
' G R e e ;f@‘M e % i,
Fost é“mwz gns Seaiiih i WD S

e PENINEULS oy

fa&.
Pl T

&

}/
{

especially the front ones. The edges of the horny
shoe-like ridge rimming the front hooves of the
Selerikan stallion were noticeably worn down.
Functionally, the Chersky horse occupied an inter-
mediate position between draught animals and
race horses.

The Selerikan stallion was a bay—i.e,, coffee-
brown with a dark streak running down the spine
and a black mane and tail. The coat was thick and
as much as 50 or 60 mm long on the sides.

The mummified remains of a pregnant mare
have been found in frozen sediments in the Indi-
girka River basin (Garutt and Yurijev, 1966).

Ecology.~The stomach and intestines of the
Selerikan  horse contained herbaceous plants
(90%), woody plants (5% to 7%), and mosses (1%
or 2%). Festuca, a grass, and Kobresia, a sedge, pre-
dominated among the herbacecus plants; Salix
(willow) and Betula nana (dwarf birch) twigs were

ed mzomg
fmm’bm}c and
preferences
" 1
o

uwzsky horses must have preferred open country
but could have entered sparse, light coniferous fm-
ests of larch and pme if the snow 1n wi
loose and not more than 50 or 60 cm du ;

Toapbonomy, —Remains of C
abundant in the alluvium of Sibe

ey were

redeposited lacustrine loess-like loams, as well as
in loess of Sartan age. Frozen carcasses occur in
silty rock detritus in small intermontane valle
where the animals evidently perished in mudflows.

Woolly Rhinoceros (Coelodonia antiguitatis
Blumenbach, 1807}

Geologic age and bistory of vange.—Bone re-
mains, primarily of skull fragments of weolly
rhinoceros are known from all of the landscape
zones of northern Eurasia excepting the desert
{Vereshchagin and Baryshnikov, 1980). Woolly
rhinos first appear at the end of the middle Pleisto-
cene in deposits of Riss age. No bone remains are
known younger than the end of the Paleolithic.

Morpbology.—The appearance and body pro-
portions of the woolly fhm{)cwo& were similar to
those of the African white rhinoceros (Diceros
simus Burchell, 1817), but differed, of course,
in having a hairy coat. Short legs and hypertrophy
of the horns were characteristic features, especially
in the female. The front horn reached a length of
135 cm, and the posterior one, 50 cm. The woolly
coat was soft and thick dmgv yellow and reddish-
brown, and 10 or 15 cm long on the trunk. The
ears were about three-quarters the size of those
of the living species. The hooves had a small bear-
ing surface, cvidently an adaptation to firm,
solid substrates.

Ecology. —Com prf,sxed woody  remains  of
broadleaf species such as willow and alder and
also mineral particles have been found in the deep
alvecles of the upper teeth of the woolly rhino-
ceros. Lumps of excrement found in the area of
the lar gc': intestine within the skeleton of a rhino-

s at Churapcha settlement in central Yakurtia
conmiaed shoots of grasses, cottongrass, and
sedges (Lazarev, 1977b). Pollen found in the
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The woolly rhino-

ceros probably iﬁhabéte” open areas in the cold

Landscapes and biotopes —

ppb tundra. in valleys and river
blv ‘m’:p G shrub thickets.

ﬂ’l'&ﬂ"y’ rhinos and

the petmlwm seeps Of St&m‘m in the {ia:fpat%naﬁ
region (Niezabitowski, 1914b). Skin fragments
have been found in the Nizhneudinsk Cave in the

Sayan Mountains (Chersky, 1879). Rhinos are
only a minor component of the faunal material
found in Paleolithic camp sites and never exceed
3% of either the total number of bones or the
minimum number of individual animals in the
well-studied Paleolithic encampments of the Rus-
sian lowland.

Steppe Bison (Bison priscus Bojanus, 1807)

Geologic age and bistory of vange.—Bison
priscus ranged over all of northern Eurasia and
North America during middie and late Pleistocene
time. Bison disappeared from the arctic zone of
Eurasia at the end of the Pleistocene but persisted
i the steppe zone until the Middle Ages.

Morphology. —Bison priscis was heavily built
The head was large and protected by massive
horns. The animal stood high at the withers, but
its posterior was relatively gracile. The hooves
were small and adapted to 2 firm substrate.

The hairy coat was heavy and as long as 75 cm
at the front of the trunk, furnishing protection
against steppe winds (dist rzbmicm of hair on the
trunk of the recent European forest bison, Bison
bonasus, 18 more uniform}. The tail was shorr and
covered with short hair. The coat on the carcass
of a female B. priscus preserved in frozen ground
at Sutorckha settlement on the Indigirka River
was similar in color to that of a modern female
Canadian forest bison (Bison bison athabascae
Rhoads, 1897) (Flerow, 1977, ]979}.

b'wlagl/ —Recent bison are predominantly
éz ers. The hypsodont molars and the wide coch-

o

riform incisors of B, priscus are similar to those

n
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plains bison, B. priscus fed on coarse, dusty,
steppe grasses. Modern bison migrate in herds
numbering several hundreds or even thousands un-
der pressure of summer droughts or snowy win-
ters. This may also have been true of 8. priscus.

Reproductive rates are low in the living Ameri-
can and European bison; the first calf is generally
born only when the female reaches an age of two
or three years. Interrupted growth bands on horn
sheaths recovered from permafrost in north-
castern Siberia suggest that B. priscus females
typicaily brought forth 11 or 12 calves during a
lifetime.

Landscapes and biotopes.—B. priscus inhabited
open steppes and arctic steppe-tundra landscapes
characterized by thin winter snow cover. Present-
day American bison inhabit prairies and also
mixed prairie and taiga in southern Canada.

Taphonowmy.—Recent FEuropean bison have
been known tc die because of excessive snow
cover in the Beloyezhe Sanctuary and in the Cau-
casus, and bison in North America have perished
during winter blizzards and periods of icy, crusted
snow. Pleistocene B. priscus in the Arctic also died
during snowstorms, during floods in river valleys,
and by falling through thin ice. Carcasses and
skeletons were then buried in oxbow lakes under
layers of silt.

In the lowlands of Eurasia, bison remains are
commonly found in loess and loess-like loam. The
female carcass from Sutorokha settlement was
buried in frozen loess-like loam. Articulated legs
with skin and hair have also been found in water-
laid loess and rock detritus at Kazachye village on
the Yana River and Struyka Creek on the Indi-
girka (Flerow, 1977).

Yak (Poepbagus mutus Przewalski, 1883)

Geologic age and history of range.—The present-
day range of yak is confined to Tibet. However,
a related and probably ancestral species (P. bun-
nelli Frick, 1937; P. baicalensis N. Vereshchagin,
1955) has been encountered in the Pleistocene of
the Kuznetsk Basin, the Altai, Transbaikalia, and
central Yakutia in Siberia, and in the Fairbanks
district of Alaska.

Morpbology. —The wild Tibetan yak is the larg-
est of the present-day wild cattle. Tibetan yaks
have massive bodies, high withers, and relatively

rack g

egs. They ,
and an abundance of underfur. Fluffy hair hangs
almost to the ground from the legs, sides, and ab-
domen, enabling the animals to sleep on cold
stones or snow. The tail, like that of a horse, is
completely covered with long, coarse hair.
Ecology.—Recent yaks feed on herbaceous

apable of obrain-

vegeration. In winter, they
ing dry grass from beneath thin snow. Yaks forage
alone or in groups of two or three. They visit
watering places regularly in winter but can get
along on snow if necessary.

Mating takes place in October and calving in
June and July. The female gives birth to a single
calf,

Landscapes and biotopes.--Yaks presently in-
habit the rocky, treeless, semiarid, high-alritude
landscapes of Tibet. Yaks reached Alaska during
the Pleistocene by way of the treeless plateaus of
northeastern Siberia,

Tapbonomy.—Fossil yak remains have been
discovered in cave deposits in the Altai Mountains,
Yak bones are also sometimes encountered in low-
fand river alluvium. Yak remains in the Kuznetsk
basin, and in Transbaikalia, come from colluvial
slope debris.

Musk Ox (Ovibos moschatus
Zimmermann, 1780)

Geologic age and bistory of range.—During
middle and late Pleistocene time, musk oxen
ranged throughout the Arctic, reaching England in
the west, France and Moldavia in the south, and
Alaska, Canada, and the northern conterminous
United States in the east. Musk oxen probably sur-
vived until the historical period in northern Siberia
and were present until the 19th century in Alaska.
They are presently native to northern Greenland,
part of northern mainland Canada, and the Cana-
dian Arctic Archipelago. They were reintroduced
to Nunivak Island, Alaska, during the 1930s, to
several other places on the Alaskan mainland dur-
ing the late 1960s, and to Taimyr Peninsula and
Wrangel Island in Siberia during the 1970s,

Morphology.—Musk oxen have a thick-set body.
Ears, neck, legs, and tail are very short. Hooves on
the lateral second and fifth digits are small and
high above the ground. Bleod circulation in the
legs is relatively sluggish, an adaptation to ex-
tremely cold winter temperatures.
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s of tiger

and lion. “hc opening of th internal nares 1s wider
respiration and an ability to run short distances
at high peeds (Vereshch i

bly quite fluffy. It is

inlikely that the cave lHon had either a lion-like
mane or a distinct tuft on its tail.
tolerant species which, like other members of the
mamimoth fauna, was poorly adapted to move-
ated fauna, probably consisted of horses, donkeys,
giant deer, red deer, reindeer, bison, uumchs yak,
moths and rhinoceroses were probably also
attacked.
ably were similar to those of other large cats,

tha,ﬁ in tigers, indicating a potential for pov werful
agin, 1971).
Its winter fur was proba 3
Ecology.—The cave lion was a eurytopic, cold-
ment in deep snow. Prey 3udg;z}g from the associ-
musk oxen, sheep, goats, and saiga. Young mam-
Reproductive patterns are unknown but prob-
which produce two to four young per litter

Landscapes and biotopes.—~The cold steppe-
tundra, forest-steppe, and gallery forests of river
valleys would have been the usual habitar of
cave lions. They ascended to altitudes of more
than 2000 m and used caves as shelters.

Taphonomy.—Bones of Panthera spelaca are
commonly found in caves and less commonly in
alluvium, colluvium, and loess. They are also
common in Paleolithic cave and valley occupation
sites, Remains of cave lions are especially num-
erous in the tar seeps of southern California, where
they are third in abundance after dire wolf and
machairodont.

SPECIES IN THE SIBERIAN ARCTIC
THAT SURVIVED THE PLEISTOCENE

Reindeer (Rangifer tarandus
Linngeus, 1758)

GEGZOgi(, age and history of vange.—The rein-
deer’s fossil record begins in the early Pleistocene
of Europe. During late Pleistocene time, its range
extended westward to the British Mes and the
Pyrenees, southwa rd to the Alps and the Crimea,
and eastward across Beringia to northeastern
North America.

> rately heavy build, Its eyes are large
wnd vision is exceflent. Reduction of the lower
isors is a distinctive dental feature.

its feet are adapted for movement across com-
pact snow and bﬁ}?;g"v' surfaces, The phalanges are
ser wide apart, the lateral digits move apart freely,
and the hooves are saucer-shaped. These adapta-
tions enable reindeer to crater snow up to 80 ¢m
deep to gain access to food (Formozov, 1946,
Flerow, 1930).

Both males and females bear antlers through
the winter. It is possible that antlers are used to
keep competing individuals away from winter
food.

The winter coat is very thick and impermeable
to wind and snow during blizzards. Guard hairs
are thick and brittle, with hollow medullary cells.
The animals are light-colored in winter.

The antlers of taiga and forest reindeer are
more weakly developed than those of tundra pop-
ulations. Like moose, forest reindeer have rela-
tively long legs, possibly as an adaptation to the
loose, deep snow of the forest environment.
Pleistocene antlers from Denmark and the Angara
region of Siberia are similar to those of modern
rundra reindeer (Yermolova, 1978). The late
Pleistocene reindeer of Eurasia have, compared
with modern reindeer, relatively short legs with
digits set wider apart, and more flattened and
widened hooves (Kuzmina, 1971).

Ecology —A number of adaptations (the large
eyes and excellent vision, the structure of the
metatarsus, the ability to feed on lichens, and the
strong herd instinct) have made reindeer well
adapted to life in open, treeiess spaces where the
snow is not too deep. The great mobility and en-
durance of these animals enables them to under-
take long seasonal cross-country migrations.

Reindeer feed on grass and semishrubs in sum-
mer and on reindeer lichen which they dig from
under the snow in winter. Occasionally they
feed on lemmings, voles, and birds’ eggs. Forest
reindeer also consume tree lichens. C. C. Flerow
(1935) postulated that Pleistocene reindeer also
fed on steppe grasses, and that the partial reduc-
tion of the lower incisors occurred during Holo-
cene time in response to a softer diet.

hzf reproductive is similar to that of
other subarctic deer. ting takes place in Sep-
ternber, and single or twin calves are born in June.

reindeer r

loam Asmciatcd
ments. Bones andg ¢
constantly  enc
(though never
colluvium, pt:at,
sediments,
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k or {mum Squirrel
(Citellus parry: i 8

Zone o

Geologic age ond bistory of range.—The

present-day range of the souslik covers the tundra, ¢ deposits inn central France
.

found in Pleistocens
i

forest-tundra, and northern forest zones of north- echoslovakia, the e, and the Altai Moun-

eastern Siberia, Alaska, and {,ma‘ far south of their present-day 1 '”fﬁgé‘
mified carcasses of Citellus cialis, a related rphology. —Lemmings  are i ized
Spemes which inhabired bf‘zlﬂf prc b@bi\f durlng voées with very short tails and small ears concealed
late Pleistocene time, have been found at a depth sy fur. The winter coat is fluffy and up to 22
f 12.5 m in permafrost in the Dirin-Yuryakh mem in length. The soles of the feetr are covered
r valley (not shown on Fig. 1) in the Indigirka with hair. Siberian lerﬁmmgs turn a lighter color as

i

winter approaches, but only the lemmings of th

basin {Vinogradov, 1948). Skeletal remains of late
1lge ands tum pure white {Ognxv,

so known from the

Pleistocene sousliks are
northern part of the maritime lowland of Yakutia
and from Bolshoi Lyakhovsky Island.
Morphology.—The long-tailed is the largest of e
the Paleoarctic sousliks. Summer pelage is a dis- common species of sedges and cottongrasses. In
the summer, they also consume berries, mushrooms,

H ;oY
IOW TULHIC

tinctly spotted brownish-ocher on the body;

head is darker, and the winter coat is lighter, mosses, and the bark of shrubs. They are active
Pleistocene sousliks were larger, and their tails during winter, burrowing under the snow in search
were shorter. of f&od They may even reproduce during winter,
Ecology.—Present-day sousliks feed on grass, Abrupt ?hgw lation fluctuations characterize Si-
berries, mushrooms, green mosses, insects, and the berian lemmings. Spontaneous mass migratim‘i:@ of
flesh of vertebrates. Mating takes place in spring, 1e young are a istic phenomenon in

and 10 or 12 young are born in each litter. ing or freezing of their

Landscapes and biotopes.—In the lowland
tundra and forest-tundra of Yakutia, sousliks are and biotopes.—Lemmings are typ-
found in aress where the soil thaws deeply in the ical rodent 0‘ the present-day tundra. They pre-
dry meadow and steppe segments of ssi‘s‘m»facéng fer swampy areas with herbaceous vegetation and 2
hill slopes and river vaﬂ@};g, Here they excavate  MOS§ cover or hummocky moss and sedge marshes
their holes and go into winter hibernation, along lakeshores. Arctic lemmings have adapred to




5 are low, ¢
, present during winter,
Their ancestors probably inhabited forest swamps,

shrubby s h&gﬂ‘uﬂ“ bo gs and sparse taiga, as does
f a

L. amurensisy.

earance of the forests and the
- tundra landscapes,
began to inhamt marshy tundra biotopes in peri-
glacial regions.

myr‘g

Taphownomy, —Lemming remains
in caves and in river alluvium.

Hoofed or Collared Lemming

(Genus Dicrostonyx Gloger, 1841)

Geologic age and bistory of range. —The hoofed
lemming lineage has been characterized by ra pid
evolution during late Cenozoic time. Pmedzc
stonyx (Guthrie and Matthews, 1971), the early
Pleistocene ancestral genus, is known from western
Europe, northeastern Siberia, and Alaska, and
evidently dispersed throughout circumpolar re-
gions during periods of cooling (Gromov and
Polyakov, 1977). Dicrostonyx remains are found
in late Pleistocene deposits in the foothill and
lowland areas of Eurasia as far south as France,
the Ukraine, the Alwai foothills, and central Yaku-
tia. Recent Dicrostonyx species have a Holarctic
distribution in tundra and forest-tundra, extending
even to islands in the Arctic Ocean.

Morphology. —Hoofed lemmings are medium-
sized voles characterized by a short, hairy tail and
small external ears in the form of skin folds. The
summer fur of the Siberian hoofed lemming (D.
torguatus  Pallas, 1779) is brownish-gray. The
winter fur is snow-white and clearly differentiated
into underfur and guard hair that may be as long
as 20 mm. The soles of the feet are thickly covered
with hair. As winter approaches, the claws on the
front feet enlarge rapidly, acquiring the form of
small, sharp hooves which enable the animal to
dig runways at the soil surface in dense snow.

Ecology.—Siberian hoofed lemmings feed pre-
dominantly on the shoots, leaves, and bark of
dwarf birch and willow shrubs, as well as cloud-
berry and crowberry. They bring forth several
litters of four to six young each year. Population
fluctuations and the consequent migrations are
not as pronounced in Dicrostonyx as in Lemmus.

Landscapes and biotopes.—Hoofed lemmings

%z,ms ra. Thev excavate their tunnels under stones,
in crevices, and in hummocks.

Their morphophysiological adaprarions indicate
that they ﬂvoivea in cold, dry, f‘“pe’i tundra-like
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Narrow-Skulled Vole
(Microtus gregalis Pallas, 1778)

Geologic age and bistory of range —Fossil re-
mains of this species are known from deposits as
old as middle Pleistocene. During the late Pleisto-
cene, its southern range extended to France and to
the hppﬁr reaches of the Don River. Five frozen
mummified carcasses were found in late Pleisto-
cene deposits approximately 37,000 years old in
the Dirin-Yuryakh River valley in the Indigirka
basin {not shown on Fig. 1).

Morphology. —Narrow-skulled voles show clear-
ly defined adaptations for burrowing, i.e., a nar-
row skull and shortened limbs, Their winter fur is
thick and up to 22 mm in length. The coats of

cent narrow-skulled voles vary from light ocher
to dark grayish-brown in summer, turning white
as winter approaches. The coats of the frozen
fossil M. g. egorovi Fejgin from the Dirin-Yuryakh
River valley (Gromov and Polyakov, 1977) were
brownish-rust colored as a result of melanin pig-
ment breakdown after death.

Ecology.—Microtus gregalis prefers legumes and
grasses but in the Arctic feeds mainly on sedges,
cottongrass, and prostrate willows. Grass fodder is
stored for winter. These animals excavate complex
runways under the snow at the ground surface. In
the northern part of their range, they begin to
reproduce at the end of June, giving birth to as
many as three litters of nine offspring each year.

Landscapes and biotopes.—Narrow-skulled voles
inhabit open landscapes ranging in character from
semniarid steppes to lowland and mountain tundra
and alpimme meadows. They also inhabit meadow
glades in the forest zone and in the alpine forest
belt and are found in river valleys and along the
shores of lakes in the rundra.

Taphonomy.—The bones of these animals are
commonly encountered in the Pleistocene alluvi-
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Arctic Fox (Alopex lagog

Linnaeus, 1758)
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Landsca gs s and bioiopes.—Arctic foxes present-

ly inhabit open tundrs areas. In winter, some fol-
low the polar bears far northward over the ice of

the Polar Basin. Others move southward to the
forest zone, especially when iemmmgs are scarce.
Arctic fox are poorly adaptred for movement over
loose forest snow, h@’-f ever. T

outhern part of the forest zone are unable to re-
furn and die of hunger.

Taphonomy.—Fossil  remains of Pl
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HABITAT OF THE MAMMOTHE FAUNA

‘C>m&&
fur of tho
pre tic foxes, the
reindeer amé the Lxghom shn p—is quite different
in structure. Further proof of the severity of the
late Pleistocene arctic climate is to be seen in the
greater stature but smaller ears and rails of many
late Pleistocene species compared with those of
th ei. iv*né aescpndanm_

species su
the relativ
lates, and by he w;dg gis;’:ibu;on of aecp burrow-
ers among the smeller animals. At present the soil
thaws only t© d epths of 28 to 30 cm beneath
moss cover of lowland tundra at 70°N latitu
Yakutia. Et co hﬁ hardly have thawed more deeply
under 2 grass cover during late Pleistocene time,
but the ground must have remained firm and dr ry
and swampy areas must have been at 8 minimum?3
Areas of deeper thaw must have becn present,
however: sousliks, marmots, arctic foxes, and
wolves now den either on south-facing slopes
where the greund thaws and dries to depths of
é»:} s 76
plains where the soil thaws to depths of 100 to
120 cm

The snow cover was generally thin, and flat
areas were probably blown bare Dy winter winds,
making dried vegﬁmtion available to mammoths
and ungulates during winter. A complete absence
of snow during some severe winters seems to have

r‘a%‘\if slluvium of flood

or

T <

Having examined the species composition,
functional morphology, and ecological require-
ments of the species comprising the mammoth
faunal complex, we can now recenstruct with con-
siderable confidence the ecological situation in the
Arctic during the Wurmian-Sartanian-Wisconsin

If soils were drier, as they seem to have been, depths of
seasonal thaw may have been much greater during late
Wisconsin time than during the Holocene. Because of the
greater heat capacity of wet soils and because large

amounts of heat are required to thaw segregated ice, the
depth of thaw in a given summer temperature regime is

much greater in dry than in wet frozen soils.—Iids,
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