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THE EXTINCTION 0F PHYLOGENETIH 7Es and of :-ﬂmi mﬂew is a compl
process that depends on rman ] iologically,
pzseonmiuglst concerned with examcm}ns works above aﬂ he pr :gence or absenc

of species at various sirat agraphic levels. Ac‘dﬁwnaj he mu& k n hether species

that are linked in phylogenies are rﬂa‘iy gmetw ty related. Finally, mz‘ecaﬁgt

true history of Quaternary mammalian extinctions, the mvestigator must be
taphonomic problems and must use data from collateral Qmencesvﬁeoi cgy, paleogeog—

“aphy, and archaeoclogy. It must be realized that the latest known record of an extinet

species does not record its final extinction, but rather the continued presence of a

felatfvply 1af“ge populatmn (Pfr@mov 1950). Only correct mtefpreta’acﬂ of morphologi-

cal, paleczoogeographical, and taphonomic data can explain extin
Thez are four major appr ;oaahes to explaining the causes and tempo of Quater-
nary mammalian extinctions.
1. Investigation of the influences of natural (ecol ogical) changes—in climate, in
weather conditions, in the character of the soil, in landscapes and biotopes.

. Investigation of lost resistance, morpi 1010g152h plasticity, and physioclogical adap-
tation i declining or exu&ct Spec*es occurring as a result of nonadaptive evolu-
tion, of evolutionary inertia, or of orthogenesis and evolutionary dead-ends.

3. Tnvestigation of the influence of predators, epizootic diseases, and biocenotic

C’D

Nl

reorganizations.

4. Study of the destructive activity of man, by direct action or by altering species
T
habitats.

Theoretically, it seerns likely that the first, second, and third groups of factors
predominated in the earl ly stages of the Quaternary, while the fourth group dominated in
the later stages. It is also obvious that the most intensive extinctions gccurred as a
result of complex combinations of the cited causes. By necessity, we limit ourselves n
this chapter to the first and fourth groups.

The colossal size of northern Eurasia and its wide variety of climates and land-
scapes pwwttea Pleistocene mammals {0 survive in some places after they had become

extinct in others. This fact complicates the overall picture of extinction but allows a
realistic evaluation of the influence of natural facters and of man on separate species and
on species complexes. In other words, data on changes in the geographic ranges of
Quaternary mammals are useful for establishing the causes of extinction.

Translated by R. G. Klein
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At pres f terrestrial mammals are known from the Quater- Order and Species Lrimea Laucasus Asia Siberia =e
nary (zr‘cﬁuéir‘ i Europe and the USSR, The number of species per
order is as follows: Insectivora t . B ] B
Number of Erinaceus suropasus L. H H - H .
S0 bni s known Erinaceus amurensis Schienk - - - o
i Spees o Desmana moschaia L. PH - — - -
i ee “tivora 35 Talpa caucasica Satunin — i - - -
Chiroptera 30 Sorex sibirica Dukelsky ) — ;H PH -
‘Timal : 1 ussula Gilidenstasdi — —
Primates 8 Crocidura russula G d
Jgomorphe 2 Chiroplera _ )
Kodentia 220 Rhinolophus mehelyi Matschie - P - —
- ’ 75 Ehinclopnus ferrun equinum y o y B B
1 Schreber 3 o § y -
e Myaiis biyihi Tornes H P! § H -
28 Nyctalus noctula Schreber P { § H -
aYe i
100 Myctalus lasiopterus Schreber PS E_j H - -
Eptesicus serotinus Schreber P H {
o . .
82 species of terrestrial mamnals are known from the late ;» ois- Eptesicus nilssoni Keyserling o ) . o B
nsin) and Holocene of the USSR, Thirty of them are extinct. The e S s L. PH PH PH H H
is as foliows: Vespertilio murinus - P ol o H
’ Miniopterus schraibersi Kuhl i f
Number of Wumber N
species known extinet “Macaca sp. . 5 o .
Insectivora 5 -
Chire He Lagemorpha B . B
:; ‘ o N “Lepus tanaiticus Guresv F — . -
: ! i Lepus timidus L. 7H - - i
Lag 8 2 Lepus tolai Pallas - E:P o ﬁ‘ .
Rodentia 82 8 Lepus surcpasus Pallas Ph o H N -
i 38 5 Cchotona daurica Pallas — - - o -
P s Cichiotona alpina Pallas - — - o -
. 1 “Ochotona azerica Gadziey i Aliev — = : - -
6 4 Ochotona pusiiia Pallas P — H
21 g
182 30

NOTE: P = late Pleistocsne; H = rolocens; 7 = exiinct species
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*Spermophilus severskenis |
Spermophilus susiicus Gi der
‘permo,,mim muscoides | G
Spermophilus musicus Menet
Spermophiius f)ycrmwe Oa
“Spermophilus
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aimota bobac }M* ile
iMarmota pal ﬂcf‘aums ca Baryshnikov
Marmota marmota L.

Marimota baibacing Kas schenko
Marmota sibirica Radde

Marmota camischatica Palias
Marmota caudata Geofiroy
Castor fiber L

Castor "‘"”’%defzals Kuhe

Tvstrix vinogradovi Agryropulo
Hystrix leucura S

> s nitedu

Gils gifs J.

ista subtilis Pallas
Sicista caucasica Vinogradov
,-uliacfaga »‘aCdiQS Pallas
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Afacregu/us pygn”asus Paxlas
Dipus sagitta Pallas

Scirtopoda telum Lichienstein
Faradipus ctencdactylus Vinogradov
f‘\!ﬂ;’vms')a/ax leucodon Nerdmann
Spalax microphtatmus Gildenstasgdt
Apodemus sylvaiicus L.
Apodemus flavicoliis Melchior
Mus musculus L.
Aaftus rattoides Hodgson
Nesokia indica Gray

Eilobius liiescens Thomas
Ellobius talpinus Pallas

Elfobius tancrei Blasius
Allocricetuius sversmanni Brandt
Tscherskia albipes Ugnev

“Cricetulus argyropulol | Gromaoy

Cricefulus migratorius Pallas
Mesocicetus raddai Nehring
Cricetus cricetus L
Merionus Vrft,;roum& Gray
Merionus meridianus Pallas
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Prometheomys schaposcinikovi
Satunin
Siethrionomys rufocanus Sunderval
Clethrionomys glareolus Schreber
Clethrionomys rutilus Pallas
hagwus Jagurus Pallas
Folagurus luteus Eversmann

*Dicrostonyx guillielm! Sanicrd

Dicrostonyx torguatus Pallas

Lemmus sibiricus Kerr

idyopus schisticolor Lilljgborg

Arvicola terresins L.

Pityrriys subterraneus
Selus-Longchamps

Pitymys majori Thomas

Pitymys daghestanicus Schidlovskii

Microtus gregalis Pallas

Microtus sociafis Palias

Microtus fortis Buchner

Microtus maximowiczii Schienk

Microtus ceconomus Palias

Microtus agrestis L.

Microtus arvalis Pallas

Microtus iranscaspicus Satunin

Lasiopodomys brandti Radde

Chionomys gud Satunin

Carnivora

Nyctereutes procyonides Gray
Canis iupus L.
Canis aureus L.

“Canis volgensis M. Faviova
Alopesx lagopus L.
Vilpes vulpes L.
Vulpes corsac L.
Cuon alpinus Palias
Selenarctos thibetanus G. Cuvier
Ursus arctos L

*{rsus speiaeas Rosenmiiller et Heinroth

*rsus rossicus Borissiak
Thalarctos maritimus Phipps
tartes zibellina L.

Martes martes L.

Martes foina Erxleben
Martes flavigufa Boddasri
Guilo gulo L.

Mustela erminea L

Musisla nivalis L.

Mustela sibirica Pallas
fustela altaica Pallas
Putorius eversmanni Lesson
Vormela peregusna Glildenstaedt
Meles meles L.

Lutra fuira L.

PH
PH
PH
?H
PH

PH
PH
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the species of Late Guaternary Mammals Known in Fossil Form in S
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Order and Species Caucas S
Caucasus Asia

“Crocuia spelesa Goldiuss -

Hyaena hyaena L. ‘P ;

Panthera feo L. n f-g o .
“Panthera spelees Goldfss P - 5 o
Panthersa tigris L. i k ’ -

Panthera pardus L. : By . -
Uncia uncia Schreber ; o o n
Felis silvestris Schreber ;‘4 o o o
Felis libyca Forstar o ? L Br _
Falis euptilura Ellict _ i - _
Felis chaus Glidenstaedi ;ﬂ PH N .
Lynx lynx L. 53;4 ;; o o
PH H H
Proboscides
“Mammuthus primigenius Blumenbach = = 7
7 1]
Perissodactyia
"Equus ferus Boddaert B =18
Equus przewalskii Poliakov — o o o
“Equus hydruntinus Regalia - P 5 o !
i Eguus hemionus Pallas H ; i o
;Dxcerorhsnus kirchbergerisis Jaeger — i o o
“Coelodonta antiguitalis Slumenbach PH 5 e b
7 f P
Artlodactyla
Sus scrofa =8 PH
“Camalus knoblochi Nehring ?aé }:H o A
Moschus moschiferus 1. _ : - n
- H

The Mammoth-—Mammuihus Jol

nigenius Blumenbach, 1799

We can now tr 1 lutio: i
an now trace the evolution of north Eurasian mammoths from the Lower

Table £2.1. f.aie sy Memmals Known in Fessil Form in the USSH
Hussian
Plain and Central Far
Crimea Caucasus Asia Siberia East
- Dama mesopotamica Biooke - p? — — —_
- Cervus nippon Temminck — — — —_ P
5 Carvus elaphus L. P PH PH 2 D
f_,u Capreoius capreolus L. P PH e —_— —
PH Capreolus pygargus L. | H P PH PH
_ *fegaloceros giganteus Blumenbach P P e P —
. Alces alces L. PH PH — P PH
. Rangifer tarandus L. PH — — o 2
oy *Bos primigenius Bojanus PH P PH P ?
o *Poephagus baikalensis
PH N. Vereshchagin — — = ?
i *Bison priscus Bojanus o P P PH I
: Bison bonasus L. H 7 — — —
‘ * Spirocerus kiakhtensis M. Paviova — —— —_ = —
P Gazella subgutiurosa Glidenstaedt H i PH e —
Procapra guiturosa Pallas — — — PH —
*Parabubalis capricornis V. Gromova — — — ? —
P Saiga tatarica L. P PH PH P —
— ; Ovibos moschatus Zimmermann P e — PH —_—
— : Nasmorhedus caudatus Milne-Edwards — — — — PH
-— Rupicapra rupicapra L. — PH — — —
— : Capra segagrus Erxleben — £H i — —
P Capra sibirica Palles — — PH PH —-
Capra caucasica Gildensiaedi et Pallas e PH — —— —
“Capra prisca Woldrich — P — — —_
o Qvis orientalis Gmelin — B — — —
. Ovis vignei Bivth — — PH — o
P Qvis ammon L. ? P H PH —
Cvis nivicola Eschscholz — e —_— PH —
The cold-adapted species of mammoth apparenily evolved i northeast Asia. it
was already widely distributed throughout the Furasian periglacial zone in the Middle

Pleistocene (Mindel/Riss and Riss). However, the large mammoths of the Khazar fauna
of eastern Europe are sometimes regarded as a distinct species, Mammuthus chosari-
cus Dubrovo.

Pleistoces hen th ]
L b(gze:%ey when Lhﬁn-eglameied teeth of large elephants appear for the first fime. It is
possible, however, that they derive from archidiskod e idi 7), ¥
a . tha we from archidiskodons {genus Archidiskodon) i
convergently developed “ma S £ 1S tgenus Archidiskodon), which
utly devel mamimoth features” as an adaptation to the s iti
of early glaciations in northeast Siberia plation to the severe conditions
For stratigraphi 1 ' iet p
stratigraphic purposes, many Soviet naleontologists seologist ‘
hypothenis thar Dic PUCPOSCS, 0 jw i azvon.ulogggts and geologists accept the
nammotns (genus Mammuthus) originated from archidiskodon

elephants: Gr 's archidiskod 5t '
pha Gromov's archidiskodon (Archidiskodon gromovi Garutt et Alexeeva). south
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(1580) holds a similar opinion.

ene. Thenius

M. primigenius was most widely distributed in the Riss/Wiirm and especially in
the Wiirm (Valdaj), when mammoths occurred across Turasia from the Atlantic to the
Pacific, and through Alaska into North America. They lived north of the Arctic Circle
and the margins of the Arctic basin and spread south to the edges of the Central Asiatic
and Mongolian deserts. In Europe they reached Spain, the southern tip of italy, and the
Transcaucasus.

The remains of mammoths are common in Mousterian sites in the Crimea
(Chokurcha) and northern Caucasus (I'skaya, Dakhovskaya), but they do not occur
Upper Paleolithic sites there. By this time the southern limit of mammoth distribution
had apparently retreated northward.

Research by Soviet biologists, palecgeographers, and geologists has now pro-
duced firm ideas on the biclogy and ecology of the mammoths. In the north these
elephants were well adapted to a dry, cold, and sharply continental climate. The thick
cover of hair, the wool on the trunk, and the abundant fat deposits under the skin bear
witness to this adaptation. The investigation of stomach contents has provided data
on diet.
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tury-old account has no equal.

Figure 22,1, Head of the Katanga mammoth {Tajmyr Peninsula), dated to 53,000
years ago. (Photo by N. K. Versshchagin, 1878)

he frat rational ideas on the life of mammoths and on the relationship between
the frozen carcasses and the ground ice of the Arctic appeared in the works of the
Russian Polar Expedition under the leadership of Toll’. These ideas created the basis for
understanding the extinction of our northem clephants. Toll” (1897) himself linked the
extinction to the breaking up of a former Arctic continent between Asia and America,
which led to a less continental, but colder, climate. As a result, rich pastures disap-
peared. The geclogist and paleontologist Cherskj (1891) thought that greater cold and
the development of the taiga zone explained the disappearance of the mammoth fauna in
northeast Siberia.

Later reviews of the causes of mammoth extinction were published at the begin-
ning of the twentieth century by the paleontologist Pavlova (1924); the journalist Digby
(1926), who visited Yakutia at the beginning of the century; the preparator Pfizenmayer
(1926), who excavated the Berezovka mammoth; the geographer Tolmachoff (1929);
and others. Basically, they considered the possibility that extinction was a result of
human activity, of physical changes in the mammoth's habitat, or of excessive develop-

The first rational

ment of the tusks.

Captain Gernet (1930, 2nd ed. 1981) used the glacial theory itself to support the
vague and muddle-headed explanation of mammoth extinction from the cold. The
geologist Gromov (1948) ascribed mammoth extinctions to climatic deterioration dur-
ing the Wiirm. The geophysicist Budyko (1967) saw the same cause and supported it
mathematically by hypothesizing small numbers of northern elephants and significant
destructive power to primitive hunters.



hunters cou e millenium.
a rise m the level of the Pacific Ocean. The resulting overflow of the

Baitic mto the Black Sea wiped out the animals on the Russian Plain, while individuals

fr s

Ty

P (1877) attamnt

living on the New Siberian Islands were cut off from the mainland and died from the cold.
iae paieogeographer Velichko (1973) drew a convincing and detailed picture of a

Holocene.

. The‘ zoologist Vereshchagin (1971b, 1979) believed that the mammoth became
extmnct primarily as a result of the radical reconstitution of climates and landscapes in
n?rthem Burasia af the end of the last glacial epoch. However, in the southern regions
oi eastern BEurope and Siberia the destructive influence of primitive man could have

redominated

In the opinion of the palecgeographer and frozen-ground specialist Tomirdiaro
(1-977‘}; the extinction of the mammoth and of the mammoth fauna in northeast
S;;bena came about at the end of the Wiirm (Valdaj), when an “ecological catastrophe,”
linked to climatic amelioration, led to the thawing of the Arctic basin and the melting of
ground ice. The fodder-rich tundra-steppe was transformed into 2 moist, boggy, mogsy
tundra. There would be no place for mammoths in the present arctic tundra of Eurasia
with its dense snow driven by the winds.

' ’Eht geographer Kvasov (1977} also thinks that one of the reasons for the extine-
tion of the mammoths and the mammoth fauna was the postglacial rise In temperature
and humidity, connected with the development of extensive water bodies, the peri-
glacial iakes,

Finaily, there is the curious notion of the graphic artist Krause (1977), who
cempsfred' some of the morphological features of the mammoths (woolly coat, ear struc-
ture, fat Geposits, etc.) o the same features in other northern arimals. As a result. with
the direct logic of a person not acquainted with the paleogeographic facts, he declares
that the cold adaptation of the mammoths is only a “scientific fiction” and that these
f:;easts, having been adapted to a warm climate, perished from the cold. Such ideas,
however, are not new and only confirm the tenacity of naive notions formulated in the
eighteenth and nineteenth centuries,

) Paieqbioiog&sts have repeatedly called attention to human influences on the mam-
moth population of Eurasia, especially in connection with the investigation of Paleolithic
sites. in eastern Europe and in Siberia, massive “cemeteries” of mammoth bones and
puzzi;ng constructions made of their skulls and bones have been found {fig. 22.2).
‘EJﬁ‘f&iﬁj, these constructions have been regarded as the foundations of ruined dwellings
(Pidoplichko 1969), but some of them could have had ritual meaning or could have been
usaed.for musical purposes (Bibikov 1981). With regard to the extinction question, the
principal significance of these bone heaps is that they could indicate the existence of
intensive huniing. However, there are still no direct data to support the existence of
such hunts. For example, traces of blows from tools have not been found on the hones,

At the same time there are numerous actualistic observations showing that pri-
mary animal “cemeteries” can form without human help when the carcasses of tramp;led
creatures are concenirated in river meanders and oxbows {Vereshchagin 1972).

£
£

Figure 22.2. Ruins of a mammoth bone dwelling. Village of Mezhirich in the Ukraine.
(Photo by N. K. Vereshchagin, 1971)

T 3 S N 1
Palectithic hunters could have transported fully mascergtgd mar?moth bones from such
rivers for use as cons

now-dry natural accumulations to the high terraces ot ' .
material. While we do not deny the probable existence of active mammoth hunts con-
ducted with spears, poisoned javelin points, and arrows, or involving drives i_nfco nam'faL
traps and artificial pits, onto thin ice or even mto a marshy hog, we must peint out that
there is still no undisputed evidence that this happened. L

Massive, primary, natural burials of mammoth bones——in situ “mammoth

, , b L e o LT o
cemeteries” —occur in subaquecus deposits in river valleys and lake basins. Secondary

burials, which owe their existence to primitive pecple, alse occur in river va{iey& a{nd
along the edges of lake basins, but they are found most thgp n ai;he ioessef and loesslike
loams of the high terraces, both in eastern Europe znd in Siberia (fig. 2D2°,j}. ' '

Considering the immensity of the mammoth's range, encompassing a wide variety
of natural conditions, it is impossible to assert that only one natural factor caused .1'{‘8
extinction, for example, climatic amelioration leading {0 an ec@iogicai. catasjct:ophe n WI:HCD
boggy tundra and taiga replaced cold tundra. The proponents of this position must then
use Upper Paleolithic people and their more abj.mdgnt Neolithic sucCessors te explam
the disappearance of the mammoth in southern Siberia, where steppe dominated. .

The same insufficiencies are hidden in explanations that spe;_a.k of an “evolgtmng@i
blind alley,” for we still do not know what negative morphological and physiological

a
features could serve to explain mammoth extinction.
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Figuf% 22.3 Ruins of a mammoth bone dwelling. Village of Kostenki on the Don.
Faleoiithic site of Kostenki XI. (Photo by N. K. Vereshchagin, 1960)

o Meanwhile, any reasonable explanation must take into account the latest chrono-
- 1 - L I's] e i T * ;
logical dates. Table 22.2 shows them for Europe and the U.S.S.R. Together with other
Szmﬁag datgs for the extinction of Pleistocene species in Eurasia and North America
(Kgrte@ and Anderson 1979), these dates can help in the search for the cause of
extinction of the wocelly elephant.

| E%’ﬁen th¢ mammoth became extinct, its distinctive stomach botfly Cobboldia
russanovi Grunin _1@76 also disappeared. This was one of three species of botilies known
for these proboscideans.

The Greai Cave Bear Ursus spefasus Rosenmiiler et Heinroth, 1794

) Cave bear history may be traced from the early Pleistocene, when speleoid
features begz}n to appear in European Ursus etvuscus Cuvier, From the mtern&eaiaiﬂ
form U. dewingeri Reich., U. spelaeus evolved in the Middle Pleistocene {e‘:he RiSSS
(Erdsam_lk 1953, Gromova 1965). The karst regions of central Eurcpe and the Meéi‘[eru
ranean h‘gtorai were the homeland of the great cave bear. In the north the species’ range
extena@d to southern England, Belgium, and southern Poland, and it included the Urals
the nCnmea, and the Caucasus. Each karst region contained its own cave bear pepi
ulation, with little or no movement hetween regions. For example, isclated by fiat

Table 22.2. Latest Chronological Dates for Mammoth in Burope and the USSR

Country Site Date (yr BP)

;&

Sweden Lockarp 13,360+
15,080 =120 (Lu-7868;
13,2680 =110 (Lu—865)
France La Colombiere 13,350 +300 (Ly—-433)
Switzerland Braz Hodet 12,270 =210 (Ly-877)
USSR
European part Kunda, Estonian S8R §,780 =280 (TA-12)
Kostenki 2, Voronezh Oblast’ 11,000 =200 (GIN-93)
Timonovka |, Brvansk Cblast’ 12,200 =300 (IGAN-82)
Yudinovka, Brvansk Oblast’ 13,650 =200 (LU~153)
13,830 850 (LU-103)
Avdeevo, Kursk Oblast’ 13,900 =200 (IGAN-78)
Siberia Yuribej, Gydansk Peninsula 10,000 =70 (LU-1153)
Mamontovaya, Tajmir 11,450 =250 (T-297)
Berelelh, Yakuisk ASER 10,370 =90 (SOAN-327)

12,240+ 160 (LU~149)
13,700 =80 (MAG-114)
Yar Berezovskij, irtysh R. 12,860 £ 80 (SOAN—-1283)

SOURCE: Berglund et al. 1876, Orlova 1979, Vereshchagin 19822

steppes, a small colony of these animals lived on the Zhigulevsk Highland (Samarsk
Dome) in the central Povolziie. The cave bears of the Caucasus were also isclated and
evolved at a slow rate. Until the very end of the Pleistocene they maintained archaic
features of I/, deninger: (Baryshnikov and Dedkova 1878).

The morphological features of U. spelaeus were enormous size and weight {(up o
,000 kg); flat, bunodont molars; a bulging frontal; a powerful sagital crest; a narrow
nasal foramen; and a shortened tibia. These features suggest that the cave bear was
less mobile and more vegetarian than the contemporary Ursus arcios L. Ecologically the
cave bear was closely tied to caves, in which it lived and bore its young. This behavior
turned out to be fatal for the species at the end of the Wiirm (Wisconsin). Practically all
of its remains have been found in caves: remains are virtually unknown from alluvium,
loess, or covering loams.

Paleolithic tribes regularly hunted the cave bear, and in western Europe there was
a strong link between this animal and the life and evolution of man. Similiarly, remains of
at least 200 individual bears were found in the Acheulean levels of Kudaro I in the
Caucasus.

"The cave bear probably became extinct at the same time as the mammoth and the
rhinoceros in the late Wiirm (Magdalenian), since cave bear bones have not been found
in Mesolithic sites on the Russian Plan or m the Urals,

Kurtén (1968, 1876) and Gabuniya {1969) review the many hypotheses that hav
been advanced to egplain the extinction of the cave bear. The most popular hypothese
i

1
n

w M

are degeneration as a consequence of mbreeding in isolated populations, imperfec
morphological adaptations to a vegetarian diet via nonadaptive evolution, and Paleolithic

their caves. Like Davitashvili (1969), Gazbuniva thinks tha
cave bears were outcompeted and displaced by brown bears, but this is confusing cause
and effect. The omnivorous brown bear may have competed with the herhbivorous bear
but could not have caused its destruction. In any case, brown bears were rare in the

Pleistocene.
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The Cave Hyena Crocuta speiass Goldiuss, 1823

. Pliocene and Quaternary deposits in the Old World have produced remains of
uanaus spect ies of byﬂpd belor gmc to two basic phylogenetic bran Eﬁ es, represented
today by the genera Crocuta and Hygena. Representatives of both genera occurred n

e Plei e of Eurone Th
the hexstoce{lb of Europe. Tne striped hyena (Hyaena hyaena L disappeared in
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surope sometune during the Fleistocene, while the cave hyena survived to the end of it
s

e cave hyena is very similar to the spotted hyena
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The ustcry oA this gigantic cat is both uncertain and pmz'ing Its earliest record in
Europe is from the Cromerian Interglacial in the Mosbach fauna. Some European
paleontologists { R yabinin 1919, Hemmer 1967, Kurtén 1968) think that the cave lion was
only a subspecies of the m@dem African Panthera leo L. Auhough these animals are far
apart in time and space, ;Vy are very similar in cranial end skeletal features, However,
there are some differences. The cave lion exhibited even greater specialization of Ln,e
feline type than the mode“ri hon (Vereshchagin 1971a)

The concept of a single species implies the existence of 2 single range from the
Cape of Good Hope in southern Africa through Scandinavia, ‘T‘ajmyr (Taymyy), and
Beringia in Eurasia, and into North America, to California and Mexico. No other species
of mammal has a comparable range (Kurtén and Andersm 1980).

ther scholars (Goldfuss 1821, Leidy 1853, Gromova 1932) believe that the cave
lion was a separate species. Besides its adamanop to cold conditions and its typically
large size, it possessed cranial and skeletal features reminiscent of both the lion and the
*hgﬂ‘r (P. tigris L.). Its distribution was limited to the northern half of Burasia, including
Europe, from the British Isles through the Crimea, the Caucasus, Siberia, the Far East,
Beringia, and even Alaska and the whole southern half of North America, where there
was a closely related subspecies, P. spelaea atrox Leidy.

In habits and morphology the cave Lion was dospr ) the lion than to the tiger. In
the mountains it used caves as refuges, but on the plains it survived without them. ktfed
on horses, deer, bison, musk ox, and saiga, and in America on horses, bison, camels,
and giant sloths. Its existence depended on the abundance of these herbivores.

The cave lion apparﬂqﬂy hecame extinct when populations of ungulates declined
sharply at the end of the Wirm (Valdaj, Wisconsin). 1t is interesting that this extinction
“Qnarenﬂv occurred at the same time in Burasia and North America, around 10,000
ears ago.

Naturally, the p Arnponems of a single Afr rican- ﬂo‘z ctic species of lion recognize
the extinction of only the north Eurasiatic and North American Pleistocene populaﬁenb
of this ‘f@ma‘fkab‘e amimal. In Europe paleontological finds indicate that a lion of African
type survived longest on the northern Rlack htmral (until 3000 B.C; Bibikova 1973).
On the Balken Penimnsula, Hon was still preue t the beginning of the Christian era, i
we helieve Herodotus that lions preyed on the ¢ nel caravans of Xerxe
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The Woolly Rhinoceros Cosfodonta antiquitatis Blumenbach, 1799

A characteristic “fellow trave ler” f the mammoth, the woolly

ently evolved in the early Pleistocene in the steppes of Mongolia, T
China, Here the ancestral, early Quaternary form, C. fologoy e%sy
found at Tologoi on the River Selenga. Here is also {
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when -t Was fzdespfead throughout northem Eurasia, reaching *ne shores of the NOi[n
Sea on the west and Italy, the northern Caucasus, and Kirgizia on the south. In north-
east Siberia it reached the Kolyma and Anadyr basins and the shores of t Sva of
Okhotsk. It is unclear why it was unable to cross the Bering Land Bridge into the New
World dariq5 the Wiirm (Wisconsiny continental phase.

A series of morphological and biological features—the low position and inclination
of the head, the thick woolly coat, the grassy diet {judging by the stomach contents of
the Churapcha specimen from Yakutia)—indicates that this rhinoceros inhabited cold
tundra-steppe. There is a paradoxical ecological similarity between the Eurasian
tundra-steppe rhinoceros and the white rhinoceros of the African savannas.

It is usually believed that this species became extinct at the same time or earlier
than the mammoth, and earlier in Siberia than in western Europe. However, from the
collagen™ still found in woclly rhinocercs bones in the covering loams of the Ukraine,
Pidoplichko (1951b) sometimes established very late dates, on the order of 860-1000
vears B.C. “Fresh” examples of rhinoceros bones with the distinct odor of collagen also
occur in the Kazan University collections. Other materials from various places, dated by
radiocarbon, provide dates on the order of 12-14,000 years B.C. (figs. 22.4, 22.5).

Upper Paleclithic people energetically hunted the woolly rhinoceros. In Upper
Paleolithic sites on the Russian Plain rhinoceros bones comprise 1.5-3 percent of all the
bones from animals that people exploited (Vereshchagin 1979), while the figure reaches
3—4 percent in sites in Cisbaikal (Ermolova 1978). In the Transbaikal steppes rhincceros
remains are remarkably abundant both in natural burials and in Paleolithic sites. We
know little about Paleolithic methods for hunting the rhinoceros or about the impact
these hunts may have had on the species. Active hunting with javelins and arrows is
shown in the wall art of La Colombiére Cave (France). It is probable that the animals
were also caught in pits dug across their habitual trails.

Neither depictions of the woolly rhinoceros nor its bones have been found in
Mesolithic or Neolithic sites. Thus, the best explanation for its extinction at the end of
the Pleistocene and beginning of the Holocene is its morphological inability to adapt to
the changing environment. There is a notable analogy to the mammoth i this respect.

The Giant Deer Megaloceros giganteus Blumenbach, 1803

Large-antlered deer of the tribe Megalocerini are known in Europe from the
Villafranchian and in the USSR from the time of the Khapry fossil mammal complex
(Baryshnikov 1981). Through time they creased in body size, while their antlers
became more complex and more palmate.

Giant deer apparently first appeared in Europe. An early representative—/MWega-
loceros giganteus aniecedens Berck. from the Mindel-Riss of Germany (Steinheim)
—had broadly palmate antlers. However, these were directed posiprieriyi permitting
the animals to occupy forest. In the Middle Pleistocene (Riss) M. gzgameus with

roadly splayed antlers, became abundant (Gromeva 1965). Iis remains are common

*No positive C dates on collagen. —EDS.
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Figure 22.4. The latest radiocarbon dates for remains of Pleistocene mammals in

eastern Europe and the Caucasus.
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