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( Barv hm« 9 9). Giant deer rem ing are very numerous in the Crimea: at Shajtan-
Koba t’ﬁey represent 39.4 percent (Gromov 1948). In fhe Transcaucasus they are
rare—only 0.07 percent in Akhshtyr Cave (Vereshchagin 1959).

The antlers of the male giant deer, reaching 3.7 m across, indicate that the
species inhabited open landscapes—glades where these alternated with copses on river
ﬂoo&pﬁamg This conclusion is confirmed by comparison with the moose, a forest animal.
In the glam deer, the orbits were larger, the teeth more hypsedont, and the lower jaw
more massive,

In the late Valdaj (Wirm) ihe range of the giant deer shrank dramatically

It disappeared in Sibes:i a, Kazakhstan, and the Caucasus. The latest ﬁndS
in Siberia date nom the beginning of the Upper Paleclithic (Verkholenskava gora;
Ermolova 1978). On the Russian Plain they are rare. Thus, in the Upper Paleokthic
levels of Korman IV on the Dneau’, giant deer bones comprise only 0.1 percent of the
remains of economically important species (Tatarinov 1977), and at Kostenki VIl
on the Don only 0.2 percent {Vereshchagin and Kuz'mina 1977). It was more
abundant in the Crimea—up to 7.8 percent of bones from herbivorous mammals
(Bibikova and Belan 1979).

In western Europe giant deer bones are rare In sites dating from the Aurignacian
nd Magdalenian, In France it disapr)eamd in the Allergd (Bouchud 1965), while in the

{_\J

3
northern part of West Germany it was still present in the Preboreal (Guenther 1860). &t
is possible that the glant deer survived into the Chﬁsfian era in Ireland (Mitchell and
Parkes 1945 and was cesqroyed by medle‘va l‘mg 0-5ax Kons.”
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tocens, g rded i

1965, Eere%hcham; 1979). Suggestions that some giant deer bones from th\, Ukraine
{Tarasovka in Dneprepetrovsk oblast’; Pld&op.l(:{h(() 1951a) and Siberia (Kamyshiov;
Cherskij 1891) date from the Holocene require confirmation,

It is not clear why this echies became extinct. The most commonly cited reasons
are the cciossal energy demands of male antlers, low fertility, the need for relatively
warm Poﬂditions, the shrinkage of mesophytic meadows during the Wirm (Valdaj), and

prehistoric hunting,

The Primitive Bison Bison priscus Bojanus, 1827
£

The bison probably eriginated in southern Asia, since the oldest known represen-
tative (subgenus Eobison) has been found m Phocene deposits in India (the Siwaliks) and
China. In the USSK remains of the small B. (Eobison) famanensis N. Ver. occur in
Upper Pliccene/Lower Pleistocene beds on the shore of the Sea of Azov in the Taman
faunal complex.
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vgaloceros in Treland at the Allergd. Mitchell and Parkes (1949) are
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3 : hich nhabited the wood-
land and he ngntmeedm cmxfemus ngﬁ of northe agfem Szbem aﬁd the taiga of Canada
and which survives today only in Canada; and the hison of the North American prairies, B.
mson L., which flourished until the arrival of Europeans.

As a whole the evolution of forest and steppe adaptations in bison during the
Quaternary was a complex process. Fluctuations in bison ranges and populations as a
result of natural and anthropogenic factors were equally complex. It is known that bison do
1ot tolerate a prolonged snow cover of more than 40 ¢m, which limits the restocking of
reserves and parks in the USSR, Ohbservations on a thousand head of hybrid bison that
have lived in the Caucasus Nature Reserve for the past sixty to seventy years show that
bison adaptation to forest and steppe conditions is not absolute. The hybrid individuals
have acclimated well to the forest conditions of the western Caucasus. in summer they
ascend to the mountain meadows of the alpine zene, but they do not enter the foothill
steppe.

The huge range of prehistoric bison in the Eurasian Pleistocene suggests clearly
that a natural catastrophe caused their decline in the Holocene. In the northern parts of
the bison range the catastrophp was probably increasing warmth and precipitation a
thawing out of the Pleistocene tundra- Steppe and an increase in the depth of the snow
cover. The bison DOuLﬂS(IOHS that survived in the forests and steppes of Europe and the
Caucasus and in the steppes of Siberia were almost wiped out by man at the beginning of
the twentieth century. Geptner et al. (1961) and Kirikov (1959) review this destruc-
tion in detail,

The Musk Ox Ovibos moschatus Zimmerman, 1780

The musk ox, which flourished in large numbers in the Pleistocen is especially
inte estmg in the context of the extinctions problem, since it has survived to the present
n pa@’ts of the Arctic. As a consequence, we have an actualistic basis for reconstructing
its ecology.

The musk ox probably made its first appearance in northeast Siberia. This a

has provided a series of ancestral forms beion,@"mg to the genus Prazovibos (Sher 19 1
previously described from European early Pleistocene deposits (Frankenhausen). he
oldest known fossils of modern Owibos come from ‘re Mmdei gravel of Siissenborn in
Germany (Soergel 1942). Pleistocene Eurasiatic musk oxen differ from modern Ameri-
can ones in several cranial features, leading some zoobg&&s to place them in a distinct
species, O. pallentis H. Smith, 1827 (Ryziewicz 1955). This position is debatable,
however. During the Pleistocene, musk ox metapodials changed their pr‘oportionc they
became shorter and more massive (Kahlke 1963), approaching metapodials of modern
musk oxen in massiveness,

During the Middle and Upper Pleistocene the musk ox ranged through most of
Eurcpe and northern Asia. In western Europe it spread south to the Lm“dogﬂe (Les
Eyzies) in France, to southeastern Hungary, and to Dobruja in Rumania. In the coldest
periods it apparently even reached Spain {Abreda; Estevez 1979). Its southernmost
limit on the Russian Plain was at the latitude of Kiev and Volgograd. In Siberia its
southern limit was further north, for musk ox bones are known from Paleclithic sites in
C@baf&{al (Ermolova 1978). Its northern boundary passed onto the Tajmyr Peninsula and
onte the continental shelf of the Arctic basin, where it occurred on the New Siberian
‘,1 1db.
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survived longest on the Taimyr
Peninsula. Very late radiocarbon dates have b en obtained on musk ox skulls and horn
s'“vﬁ ths found on the surface in northern Tamyr: J%S(}Oizﬂ(} and 2900x95 yr B.P,
e }Wmmn 1971by, in rest known occurrences are in late glacial de-

by a skni from Estersund, Sweden, with an age of

the dense snow cav‘lr, Vvhlbﬁ grevpms feeui_na Dense snow cover probably account
for the extinction of musk ox 1 ,‘Lroxnghow: Eurasia m the p@stgﬁamai Human activity is
responsible for the sharp reduction in musk ox range in MNorth America in recent
centuries.

In summary, we can say first that not all the extinct Pleistocene spe cies élsap—
peared at the same time. Some of them appa ently re t““afei mt(, appropriate refugia.
f@ he idea that any of the extinct

Second, the paleontolegical data provide no ba
species disappeared as a result of morphological

si8
def UL’S.,

Miodern partial extinctions show clearly how environmental factors affect mammal
existence and distribution. Range fluctuations in mesophilic and relatively xerophilic
species provide excellent examples

In the wesiern Ciscaucasus the C
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in soil invertebrates and probably also by microclimatic deterioration in the buirows—a

sharp rise iﬂ temperature and a decrease in moisture. The species can disappear

C(‘mpwtezy rom sections of the plam when agricultural exploitation and the removal of
rease aridity and promote t“he ex*;aﬁsm of s teppe.
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The chromosomal species of common vole (Microtus arvalis Pall. and M. subar-
valis Mever, Orlov et Skholl) are broadly distributed in the mesophilic floodplains of the
Russian Plain and in the high Caucasus, but on the southern limit of their range they
have a patchy distribution in alDine meadows. The patchy distribution probably came
about when populations living in degraded lowlands and intermontane valleys became
extinct in the postglacial.

In general, there was ccnsédp'fab“ mobility in the ranges of mesophilic and
Vempni}c small mammals during the Pleistocene u Holocene. The discovery of the
Binagadinsk Middle Pleistocene fauna in tars of the Aspheron Peninsula in the eastern
Transcaucasus shows this mobility clearly.

During the Holocene (?), the corsac fox and the saiga retreated from the Trans-
caucasus info the Ciscaucasus, while the alpine mole vole and the porcupine re i
from the Transcaucasus onto the Iranian Plateau. Displacements in the ranges of other
focal species were less remarkable. Thus the boundary of the common vole's range
moved 120 to 130 km to the northwest, while that of the golden hamster {(Mesocriceius
radder Nehr.), which still survives in Dagestan? moved 200 to 250 kim.

Other factors led to great variation in the range of the river b@aVDf xcf astor fwe/
L.). In the northeastern USSK there are places where the former presence of aeavem is
obvicus from fossil ponds aﬂd fossil gnaw marks on branches and tlee trunks. On th
Enisej, Aldan, and Penzhina rivers, these places are many thousands of Jcmeters from

reﬁct beaver colonies found, for e»c i)lfe? n *he Tuva Aut ONOMOUS Regio:; a‘pd m the east-
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Historically n Szberza beavers were rare in the p@r*nafrost zone, because perma-
frost inhibits the consiruction of stable burrows in river banks drd cau beaves
ponds and lairs to freeze over. Beavers probably pe%cmaﬁd far to the north in Siberia
during a period when permafrost disappeared. Thus, in our opinion, the relict beaver
colonies that survive in the Irtysh Basin and i other parts of oibcna formed m the

postglacial epoch no earlier than 8,000 to 9,000 years ago. Their “aboriginality” is
therefore relative. Greater “aboriginality,” dating from the Mio 3 cene, may be as-

cribed to those beaver colonies which occurred in western Asia and Kazakhstam, and
which still occur on the Bulugan River.
Until the twentieth century, beaver s survived only under the protection
wnasteries n European R%}QSEQ and elsewhere under the protection of native shs
mans, thatis, also ¢ re? 10uS gromua In the 1850s and 1960s 2 major state effar*
gromem rﬂe ‘ VErs m é'he Furopean USSE and in s ﬁh@*ﬂ Sibe
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Brandt \1805 3) was correct when he Wmte *hat thfﬁ Scamy vegetation of the “ﬁ(\de m
t}mdfas would not sustain gigantic mammoths, rhincceroses, and bison. He believed
that a warmer climate promoted more luxuriant vegetation in the past.
Opinions changed in the first half of the twentieth c&mur};. It was supposed that
fa‘fu’*"CQ approximated modern ones. The ornithologist Tugarinov (1928, 1934)
< : hat the tundra was “not the same as now’ when the cave lion and saiga lived
there. e postulated that it was “an 1 landscap pe with a remarkably xerothermic
climate, vather cold, with httle wzr’-c 9 mp*{atlon (1828: 669; In his opinion, an
mcrease in moisture, a SLDSQQL@*} t dry period, and 2 renewed increase in moisture
;auser‘ ?'zcrses C%meia and saigas fo retreat from tongues of steppe in eastern Siberia
into the region of unbrol ppes eserts {1934:63-64). Mammoth, rhinoceros,
E’;S on, and cave ueaf nict as a result of a sharp climatic change or one
i the direction of Y n. hev were living in marginal conditions to bcgin
W 1th and a rel atlvtly small environmental change was enough to precipitate a crisis.’

The excellent ornithologist and pal eozgologist Serebrovsky (1935) apparently saw
approximately the same landscape zones in the Wiirm (Valdaj, Wisconsin) as exist in
rorthem E‘Wama now; however, he also recognized the existence of a great European
ice sheet,

) The paleontologist Pidoplichko (1951a, 1969) consistently asserted that mam-
moths could live in the Ukraine today. He emphasized the lack of sharp climatic and
landscape differences hetween the Pleistocene and the present and discounted such
dzﬁerej:ﬁces as a factor in Pleistocene extinctions. The glaciclogist Dajson (1966:138)
stated that, from the perspective of mammoth habitation, Pleistocene and medern
environments were very similar,

. Vague facts and speculative considerations led to such categorical conclusions,
since d etailed paleoclimatic investigations had not taken pia ce. Different facts were

scovered by numercous native Daieagmmag%rs frozen-ground specialists, and
geomo YprxOngiS working in the arctic and subarctic zones and in the region where
permafrost developed during tna Pleistocene,

Velichko (1973, 1982) and Tomirdiaro {1977, 1980) obtained very firm information
Oon 1 afurai processes during the Pleistocene, From geomorphic observations on the
Russian Plain and in northeast Siberia, and from paleogeographic comparisons, both
CLA vhaigaLors reconstructed the mammoth's environment during the period of peak cold
in the Wirm (Valdaj). Ciimate was sharply continental, leading to the deveidpment of

permairost up to 1.5 km below the surface and to the formation of subterranean ice
vein-walls up to 40 m deep, pressing up columns of earth. Permafrost extended as fa:“
south as 46-48 degreee N in Europe. Low winter temperatures were characterist
arcund minus 30 degrees C at the latitude of southern England, White Russia, and the
Central Russian Highland, judging from paieobntan cal data (Velichko 1982). Summez
temperatures w efe niot depressed as much. In the periglacial zone, precipitation was no
more than 250 to 300 mm Dper annuim.

In BEur pe the zonal mixed and broadieaf forests were replaced by periglacial
vegetation whi ccapzed 2 wide belt between t ian ice sheet on the m ‘i‘h
Md mc ﬂl@l i n the south (G‘fichuk 1882). Pe
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Figure 22.7. Counting bones at the Berelekh mammoth “cemetery” (Yakutia).
(Photo by A. V. Lozhkina 1970)

occupy huge expanses of northern Eurasia. The boundary between the Pleistocene and
Holocene was characterized by sharp, short climatic oscillations: the Bglling interstadial
(12,400-12,000 yr B.P.), the Middle Dryas stadial (12,000-11,800 yr B.P.), and the

Allergd mterstaélai (11,800-11,000 yr B.B), € he Unper Drjya“ stadial (1 ,0006-10,300 yr
8.7, and so forth, which affected the Pleistocene species decisively. It was precisely in
this tnne rmgv that the massive exfinction of Lhe mammoths and ‘their “fellow travel-
lers” occurred in the arctic zone. Testimony to this extinction are the hundreds of
thousands of bones from disarticulated skeletons and the occasional frozen carcasses
huried in Sartan deposits (late Wisconsin) in northern Yakutia and on the Tajmyr Penm-

sula {fig. 22.7). Judging from modern examples of mass death among wild and domestic
ungulates in the Kazakhstan steppes (Sludskij 1963), the best explanation for such death
at the end of the Pleistocene is the frequent occurrence of snowstorms (blizzards) in
winter and the transformation of the nutritious Pleistocene tundra-steppe mte a boggy,
lake-dotted tundra. In subarctic latitudes at this time, taiga and mixed forests advanced
rapidly onto open expanses, and a forest fauna developed.

From the paleozoologist’s point of view, the most convincing proof that the land-
scape changed radically on the boundary between the Pleistocene and Holocene is the
change from a steppe, mammoth fauna into a forest fauna on the Russian Plain, m the

northern Urals (Kuz'mina 1971), in Siberia, and even in the Far East,

Animal Extinction Under Human Influence

M’an s abibty to destroy econcmicaly szgnﬁ"“nt species, especially “harmiul”
ones, is widely appreciated in our technological age. It has found clear expression in
numerous nature-preservation laws, legislative measures, books, pamphlets, and n-
struction on exploitation and destruction, and we need present no sroof However, the
situation was different in the Paleolithic, when there were few people and when tec maL
ogy and economy were at a low level.
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Gromov (‘1048} was the first
faunas in the Soviet Union. Specia ¥
Semenov ‘\1%8} and Vereshchagin 9'7§b}, T}“ pjb‘zcauo ww that on the Russian
Plain and in the Caucasus, central Asia, Siberia, and the .}:ar t st, man obtained and
butchered for food and technical purposes one species of monke v, twenty-eight carni-
vores, two proboscideans, ms lagomorphs, five rodents, four pemssodam*}s twenty-
three artiodactyls—a total of sixty-seven to seventy species of terrestrial mammals.

Regional differences, linked to Z(}Ogeograpm/ and terrain, are very obvious. F or
example, t}w greatest variety of carnivores and u gmate was gbtained on the Ru
Plain and in the Caucasus, and the smallest in Cent‘fa} Asia. These data are exﬂandmg
and becomi mg more pn,vla One basic paﬁ‘ﬂ'f is the use of local, immediately available,
abuma”}* resources. Taphonomic factors complicate aLteth‘% to evaluate OD‘W‘L eiy

he significance of different mammal ~peaies m aﬁaeut human diets. The bones of lar
anmdléw-mammoms and anguia*m-~%f”e better and more regdﬁy preserved and thus
appear more important tha ;z’: 1¢ bones of small and medium-size carnivores and rodents.
We have no convincing data on how much meat ancient people ate. Different estunate
vary widely. Et hmm‘apmc observations indicate that some modern natives of
Sibe ia——Nentsy, Domaﬂw, Yukagirs, Yakuts, Evenki, and Evenni—can eat 2 t0 5 kg
wore of reindeer meat in twenty-four hours,
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avaﬂab ata é‘{ is difficult to evaluate the significance of hunting as a factor i the
dest rumo of several mammalian species. Over the centuries there was a general
fenaerf’ v for the percentage of wild animals present to decline, while the perﬂen"fagv of

£
domestic ones increased. Among the thousands of bones in the collections from
medieval S' es near the Dnepr River (Ukraine), bones of wﬂd animals {bea‘r kulan, roe
deer, red aiga, bison, and aurochs) comprise from 0.4 o 10.6 percent; «
a minimum ndy basis they comprise from 5.0 to 29 percent (T fnche ko 1972).
The cases of the aurcchs and the large cais ﬁ:ustr Wbat can ﬁappen to large
;“Qam.mais as a result of intense hunting, the cutting down of forests, and the p;owx g of
virgin lands, Ti} oldest fossil remains of the aurochs (Rfs ﬁwngmms Bojanus, 182
come from Lower Quaternary deposits in Europe, western Asia, and the Caucasus.
Even then I was a very large animal. The Pleistocene range of the aurochs was
extensive but considerably smaller than that of the bison. Resides Europe, remains of
aurochs are known from western Asia, the Transcaucasus and Ciscaucasus, central
A%za? and southern Siberia as far as Cisbaikal. During the Middle and Upper Pleistocene
nﬂ aurochs became rather large, bL“ toward the end of the Pleistocene and inn the
Holocene it split into large and small forms. Both forms of the aurochs were domesti-
cated in {3“* Meolithic.
Ecologically, the aurochs was more mesophilic and warmth-loving than the steppe
‘Qisqnn It mhablfed the valleys and ‘loodpiamg of rivers, especially during droughts or
‘ n of r*‘ﬂuvm it pene‘zratﬂ high mto momtam ranges. in the ed;evzi
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boggy ones, f,ve rton sprigsa nd shoots (Geptner et al. 1961).
Inthe Uﬂram«e, aurochs ‘Qomﬂs occur in Neolithic, Eneolithic, and Bronze Age sites
as late as the tenth or eleventh centuries (Bibikova 1553). In the Caucasus there are
Meseﬁt‘ﬁ' c and Neolithic depictions of aurochs on rocks. In western and central Asiz, the
species survived until the Bronze Age in riverine thickets and reed beds along the
Euphrates, Amu-Darya, and Syr-Darya. The aurochs d*saﬂpearea i western and cen-
» the fifteenth century, 1odowmg the removal of forests. It survived
under feudal protection in some forests of modern Poland and White Russia,
Bones of Pleistocene tig rs (Panthera ;zgm L..) have been foun d in Indi
‘“n art of the Soviet Far East. Af the beginning of the twentieth
ger OCCUrTe dm T“'m:m 131 aior,g the courses of cea‘ara_/& iati
txe Amur V Ley Occasional individuals were encountered in the
qberm and Yakutia {f}epmer and S Sl{'j 1872), In the north-
1 . By ff&& 1520s
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ers survived unti the
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e Far East, where as
state protection
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Figure 22.9. Skulls of the last Caucasian bison of northern Csetia, killed |
the eighieenth and early nineteenth centuries. The Sacred Cave of D!gar;zed.
(Photo by N. K. Vereshchagin, 1847)

In the Middle Ages the range of the cheetah (Acinonyy jubatus Schreb.) included
the plains of the eastern Transcaucasus, where it may have persisted until the eigh-
teenth century (Vereshchagin 1859). In the present century in the USSK, cheetan
occurred only in the desert regions of Turkmenia and Uzbekistan. Cheetah became rare
as a result of direct persecution and of reduction in the numbers of goitered gazelle. As
of 1982 tbere were probably no cheetah left,

o
To L“\,up ev;ampée: we can 9CL“ the well-known "2{ ermi

dlsapyearancp of t“’le ta rpan & qz/ms ferus gmeizm hntoa,) and tne kula_n {E. hemuonus
Pall.) in the mid-nineteenth century on the steppes of the south Russian Plain; and the
destruction in the 1920s of the last Caucasian bison (Bison bonasus caucasicus Satun. )
(fig. 22.9), as well as other data that provide a picture of faunal impoverishment.

The rapid disappearance of wild animals on the planet—of precious genetic
resources—has forced biologists to seek ever more decisive measures 1o conserve
them, including the publication of national and global “Red Books” and the development
of conservation laws,

When we compare the rate of extinction today with the rate in the Paleolithic,
Neolithic, and early metal periods, we are struck by how much it has increased in the
age of technology. Besides direct and indirect human destruction of both valuable and
harmful mammals, we are now increasingly aware of the strong influence of carnivores
and epizootic diseases, and also of various kinds of stressful situations that disrupt
population structure. Human exploitation may also disrupt population structure, thereby
placing an intolerable burden on exploited animal populations. Hunting practices often
inhibit the growth of a wild ungulate or carnivore population by disrupting its structure.
Human concentration on large animals and the selection of males for trophies hinders
normal reproduction, leading to population exhaustion. Carnivores, epizootic diseases,
food shortages, and other factors can have a similar destrictive effect on populations.
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MAMMOTH TOSSIL LOCALITIES ARE "./‘JEDESPREAD in China (fig. 23.1), from Rache
(#33) along the Wusuli River in the east to Tongwei (#148) of Gansgﬁ" Province in rhe
west, and from Huma of Da Xingan Mountains in the no h to Lushun (#141) in
the south. Fossil localities are especially numerous in the Songliao Plain of northeast
China {(fig. 23.1). Mammoth is a reareseﬂtf ve of the Mammuthus-Coelodonta (woolly
rhinoceros) fauna of the late Pleistocene inno Tt ieas‘[ China (Pe1 1957)

The southern boundary of the distribution of the W@Vsny maiﬁlinofn (M ammuithus
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primigenius) in the northern hemisphere, Ed'” e, and North America is roughly 40°N

tatitude (Zhou 1978). The dgst"’iﬁatiGﬂ of the mammo *i:* i China is approximately the
same, occasionally reaching 35°N latitude.

Mammuthus and its Distributional Characteristics in China

agzt They were
eisyre, Written by

Marmmoth were recorded 2,100
ch-*5<:rifbef1 in the Emperor Kangxi's Ing:

Aixinjueluo Xuanhua of Qing dynasts {?.65@ -
The northern plain near the sea in Russia is the coldest @Eace There is 2 kind of
i : L
beast, which like a meuse, is bg as an esph"m crawls in mnv,g and dies as t
meets the sun or the moon lght. Its teeth are like m.ye.‘ hant’s, w‘me soft and
smooth with no crackles, The native people sr n find it near the f"pr ban ts
bones are used for making bowls, Lishes, ~and double:
combs. Its meat is chilly and cold in C ’5ct g it as food,
fever can be ridded off and its Russian name is Momentuowa (Chen
q : e P S
Thus, as early as 300 vears ago, there were narratives on mammoths in China telling of
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their bones being used for utensils and thei food.
ki i + 074 “Tha 5/ werithage

According to the study by Zhou Ming-zhen et al. (1974), “The genus Mammut thus

in China includes Mammuthus (Parelephas) trogontheri ‘;r’ohhg, V’@M«m thus
(Parelephas) sungari Chow et C‘ﬁaﬂg, Mam
subspecies, Mammuthus primigenius im;‘a;%sf
structure and pattern of the mo 1 rs it is evident
transitional seres.




