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ABOUT THE DISCOVERY OF TEETH OF AN EXTINCT SPECIES OF
THE ELEPHANT FAMILY ARCHIDISKODON MERIDIONALIS
GROMOVI IN WESTERN KAZAKHSTAN

Annotation. Molars of an extinct species of mammals of the elephant family (Elephantidae)
were found in Pleistocene deposits near Uralsk (West Kazakhstan region, Republic of Kazakhstan).
In the proposed work, generally accepted paleontological methods of field and desk research were
used: methods of working with paleontological material to extract material from waste rock;
morphological and morphometric analysis of fossils in species diagnostics. A series of teeth of
M3/m3 shifts were described, where the subspecies of Archidiskodon meridionalis chronologically
replace each other from Paleopleistocene (Middle Villafrank) localities of Western Kazakhstan. The
description of the teeth indicators (frequency of plates, length of one plate, number of plates,
enamel thickness, hypsodont index, crown proportion index) showed that the described indicators
approach the indicators inherent in Archidiskodon [Elaphas] meridionalis gromovi.

For the examined teeth, the indicator of the length of one plate turned out to be very
recognizable. The limits of variability in the size of the crown of teeth in different subspecies largely
coincide.

Keywords: elephant; extinct; mammoth; quaternary deposits; Neopleistocene; tooth;
Archidiskodon meridionalis; mammals; Khvalyn transgression; Western Kazakhstan; floodplain of
the Zhaiyk river (Ural)

Introduction

The first reports on the remains of fossil elephants from the limits of the modern territory of the
republic belong to the period of expeditions of the Russian Academy of Sciences in the second half
of the XVIII century. Scientist P.S. Pallas reports on the findings of bones of extinct elephants: "...
ivory both above Karasun and above the Ishim River is sometimes found on the banks, washed out
by spring water." Also, "a huge molar elephant tooth was brought to Borovoye Selo."

In 1901, Professor of Kazan University A.A. Shtukenberg in the article "Remains of post-
Pliocene animals of the Museum of the Orenburg Scientific Archival Commission” pointed to the
discovery of bones of Elephas sp. and further reported well-preserved molars, several tusks,
vertebrae and fragments of the skull of Elephas primigenius (Blum). The remains of elephants were
found in various places in the Orenburg region, Ural and Turgai regions of Kazakhstan. The
collections are currently almost entirely located in the Central State Museum of Kazakhstan in
Almaty.
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L.S. Berg in the monograph "The Aral Sea" (1908) reports on the weathered remains of teeth:
by definition, I.P. Tolmachev belong to the mammoth Elephas primigenius (Blum).

A.N. Ryabinin (1933), reporting on the finds of bones from Quaternary deposits of Western
Siberia, indicated that in 1928 on the right bank of the Ishim River in The remains of Elephas
primigenius, Equus caballus fossilis were found in the blue clays of the Kyzyl-Aigyr river near the
village of Selim-Dzhevar, Akmola region.

N.G. Kassin (1947) mentions the findings of Elephas primigenius, Bos sp. and other fossil
mammals of the Riess and Riess-Wurm epochs in the deposition of the third terrace of Quaternary
formations near Almaty, consisting of pebbles, sands, loams and the upper part of loess loams. In
the west of Kazakhstan, bones of Elephas antiques, Equus caballus are found in the deposits of the
Khvalyn transgression [1].

In Central and Northern Kazakhstan (south of the West Siberian Plain), the remains of fossil
elephants are quite numerous. B.S. Kozhamkulova [3] notes 30 locations of the Early Pleistocene.

Remains of Elasmotherium sibiricum, Mammuthus ex gr. trogontherii-chosaricus, Bison sp
were found in alluvial deposits of Tobolsk age near Kozhamzhar settlement of Pavlodar region of
the Republic of Kazakhstan. Separately, Mammuthus primigenius teeth were found in Late
Pleistocene sediments. The skull of the Siberian elasmotherium is larger than the skulls from
Eastern Europe. The lower jaw of an elephant is very close to those of Mammuthus trogontherii
chosaricus in size and morphology of the teeth of the last shift [4].

Based on the study of the variability of the characteristics of teeth M3/m3, as well as the skulls
of southern elephants Archidiskodon meridionalis s.I. for the Early Pleistocene of southern Eastern
Europe, three taxa were identified: A. m. gromovi Garutt et Alexejeva, 1964 (Khaprov faunal
complex, middle Villafrank); A. m. meridionalis (Nesti, 1825) (psekupsky faunistic complex, late
Villafrank); A. M. tamanensis Dubrovo, 1964 (Taman faunistic complex, the end of the late
Villafrank — the beginning of Galeria) [5, 6]. According to the work of Baigusheva V.S. At the
moment, the teeth of elephants DP2/dp2—-M1/m1 are practically not used for taxonomic definitions.
Due to the available transgression of digital indicators, as well as due to insufficient knowledge, the
diagnosis of teeth in elephants of these shifts is difficult. Nevertheless, information about the
structure and variability of such teeth belonging to various species of elephants of the mammoth
line of Eurasia is of scientific interest [7].

The good preservation of the teeth of fossil elephants and their sufficient study make it possible
to establish the systematic position of fossil elephants. There is a large number of works devoted to
elephants of the mammoth line of Eurasia, including the analysis of the dental system and
morphometric features of teeth [8-15].

Materials and methods of research

During exploration work in quarries of sand-gravel mixture at the village of Zhelaevo near
Uralsk and on the floodplain of the river Zhaiyk (Ural) at the village of Yaik in 2019-2020,
osteological materials in the form of molars were found (Fig. 1, 2). The area is represented by river,
grain-swamp formations. According to the lithological composition, these are alluvial and Aeolian
pebbles, sandy loams and loams.

The sections have the following geographical coordinates: at the village of Zhelaevo — N
51°1521" E 51°29'37", at the village of Yaik — N 51°14'68" E 51°29'61", respectively.

For morphological descriptions and absolute measurements of teeth, the technique described in
the works of V.E. Garutta (1976), K.Zh. Zhylkibaev (1975) was used [1, 2]. Morphometric
indicators were performed with a caliper with an accuracy of 0.1 mm.

Important signs of elephant teeth are the length, width, height of the crown, the number of
plates, the thickness of the enamel, the erasure figures, the degree of erasure.
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Figure 1 - Tooth of the southern elephant m3 Archidiskodon [Elephas] meridionalis from
locations on the left bank of the river Zhaiyk (Ural) near the village of Zhelaevo (scale 1:2).

Figure 2 - Tooth of the southern elephant m3 Archidiskodon [Elephas] meridionalis from the
localities of the floodplain of the Zhaiyk River (Ural) near the Yaik settlement of Western
Kazakhstan (scale 1:3).

Also analyzed were 2 teeth stored in the MPIE, the Museum of Nature and Ecology, a branch
of the West Kazakhstan Museum of Local History (Uralsk, Kazakhstan).

Research results

Measurements of the molars of m3 Archidiskodon [Elaphas] meridionalis gromovi from
locations on the left bank of the Zhaiyk River (Ural) near the village of Zhelaevo and the floodplain

of the Zhaiyk River (Ural)
Table 1 - Measurements of molars m3 Archidiskodon [Elephas] meridionalis gromovi
Measurements MPi E No. MPi  E | the left bank | floodplain of
87 No. 131B of the Ural | the Ural River,

River near the | near the village
village of | of Yaik
Zhilaevo

Crown length, mm 198 140 210 143

Maximum crown width, | 97 74 92 74

mm

Maximum crown height, | 160 57 148 162

mm

Total number of plates, | 10 8 10 8

pcs

Average length of one| 8,1 7 8,1 7
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plate, mm
Frequency of plates per 10 | 5 8 6 9
cm, pcs
Enamel thickness, mm 4 3 3 4
Degree of erasure 3 2 1 2
Hypsodon index, (H/W), | 160/97 57174 148/92 162/74
%
Crown Proportion Index | 97/197 74/140 92/210 74/143
(W/L), %

The surface of the teeth is colored dark brown. The individual age of the tooth is determined by
the degree of abrasion (wear) of its crown. To express this feature, according to the method of V.I.
Gromov (1937), the degree of erasure of the crown of the tooth under study is 1, i.e. the crown is
slightly affected by erasure.

The crowns are curved in the horizontal plane, the crowns of the teeth are concave from the
outside and convex from the inside. The teeth of the lower jaw have a slightly concave chewing
surface. According to the shape of the crown, the tooth belongs to the left side of the jaw. The plates
are wide with puffs in the middle part.

In the process of chewing food, the plates are gradually erased: their cross-sections forming
various shapes are visible on the chewing surface. According to the type of plate erasure, the tooth
under study belongs to the first type of erasure - meridionaloid (-.-). The enamel is moderately thick
with wavy folds of 3-4 mm. The values for the number of plates, the length of one plate, the
frequency of plates, the thickness of the enamel are well comparable with the parameters of teeth in
specimens stored in the museum.

The second tooth was found on the left bank of the river Zhaiyk (Ural) near the village of
Zhelaevo.

Less than half of the total number of plates has been erased, i.e. the coefficient of erasure of the
tooth under study is 2. The crowns have a curvature in the horizontal plane, the crowns of the teeth
are concave from the outside and convex from the inside. The teeth of the lower jaw have a slightly
concave chewing surface. According to the shape of the crown, the tooth belongs to the left side of
the jaw.

Figure 3 - Molar (ex. MPi E No0.87) (scale 1:3). Figure 4 - Molar (ex. MPi E
No0.131 In) (scale 1:3).

Table 1 also shows measurements of molars, which are stored in the Museum of Nature and
Ecology under the numbers E No. 87 and MPi E No. 131B (Fig. 3, 4). According to many
indicators (frequency of plates, length of one plate, number of plates, enamel thickness, hypsodont
index, crown proportion index), these samples of molars are comparable to Archidiskodon
[Elaphas] meridionalis gromovi.

Conclusion
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The studied dental |nd|cators are weII comparable W|th the dental |nd|cators described in the
work of A.V. Shpansky et al. [4].

Comparison of teeth found in Western Kazakhstan with elephant teeth from other localities
showed that the indicative characteristics — the length of crowns, the frequency of plates by 10 cm
and the thickness of the enamel — are close to those characteristic of Archidiskodon [Elaphas]
meridionalis gromovi (middle villafrank).

The authors express their gratitude to the staff of the Museum of Nature and Ecology, a branch
of the West Kazakhstan Museum of Local Lore for providing collectible materials for study and to
the researcher of the Research laboratory of Humanities and Natural Sciences of the M. Utemisov
ZKU E.E. Klyshev for providing a find of one tooth of a southern elephant.
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bepauzyncun M.T., Axkynosa /I.b., Axmeoenoe K.M.
O HAXOJKE 3YBOB BBIMEPIIEIO BH/IA CEMEHCTBA C/IOHOBBIX
ARCHIDISKODON MERIDIONALIS GROMOVI B 34AI1A/THOM KA3AXCTAHE

Annomayuna. B omnoocenusx naeivicmoyena 6nu3z 2. Ypanvck (3anaono-Kazaxcmamckas
oonacmv, Pecnybnuxa Kazaxcman) Oviiu HatiOeHbl KopeHHble 3)0bl  GblMepuieco  8Uod
murexonumatowux cemeticmea cionosvix (Elephantidae). B nmpeonosicennoti pabome  6viiu
UCNONIBb306AHBL  OOWENPUHAMblE  NACOHMONIO2UYECKUe Memoobl  NONEGbIX U  KAMEPAIbHbIX
uccneoosanull: - mMemoouka — pabomel ¢ NATCOHMONOSUHECKUM — MAMEPUAIoM  OJs
u3gnevenus mamepuana om nycmoi nopoovl; Mmopghonozuueckul u
Moppomempuyeckuli ananus goccunutl npu udosol ouacHocmuke. boliu onucanvl cepuu 3y008
cmen M3/m3, 20e noosuower Archidiskodon meridionalis, xpororocuuecku cmensiom opye opyea us
NaieonnelicmoyeHosvlx (cpeonuti suniagpanx) mecmonaxodcoenuti 3anaonoeo Kazaxcmana.
Onucanue nokazameneti 3y006 (uwacmoma niACMuH, OAUHA OOHOU NJIACMUHBL, KOJIULECMBO
NIAACTMUH, MOJWUHA IMATU, UHOEKC SUNCOOOHMHOCMU, UHOEKC NPONOpYUL KOPOHKU) NOKA3AT, YMO
onucvleaemvie NOKA3AMeNU NPUOIUNCAIOMCS K nokazamenam, npucywue oaa Archidiskodon
[Elaphas] meridionalis gromovi.

s uccnedosannvix 3y606 6ecbma pacnO3HABAEMbIM OKA3ALCA NOKA3amenb ONUHbl OOHOU
naacmunsl. [Ipedenvl uzMeHYU80CmMuU pazmepos KOPOHKU 3y008 y PA3HbIX HOOBUOOE 6 3HAYUMENbHOU
cmeneHu cosnaoarom.

Kniouesvle cnoea: cionosvie, uiMepuiue; MAMOHM,  HemMEEPMUYHbIE — OMJIONCEHUSL,
neonneticmoyen, 3y6; Archidiskodon meridionalis; mrexonumarowue, xeanrvinckas mpancepeccus,
3anaounwiii Kazaxcman, nouma p. Kaiivix (Ypan)

bepnucyyscun M.T., Axynosa /I.b., Axmeoenoe K.M.
BATBIC KA3AKCTAH/IA OHTYCTIK ITUIIHIH ARCHIDISKODON MERIDIONALIS
GROMOVI TICTEPIH TABY TYPAJIbI

Anoamna. Opan K. (bamwic Kazakcman obnvicel, Kazakcman Pecnyonuxacol) manbinoaeol
naeticmoyet wozinoinepinen nindep myxvimoacvinviy (Elephantidae) scotivinbin xemxen cymxopexkminep
mypiniy azy micmepi maowliobl. YCLIHBLIRAH HCYMbICMA OAIATbIK HCIHE KAMEPAIObIK 3epmmeyiepoin
JHCANbL KAOBLIOAHRAH NATCOHMONIOSUSLIBIK, 20ICMEPT KOIOAHBLIObL: NANCOHMONIOUSIBIK, MAMepUaIMeH
JHcymbIc icmey adicmemeci, O0C IHCHIHLICMAPOAH Mamepuan auy, MOPQONIOUSIbIK HCIHe Mmypaepol
ouazHocmukanay Kesinoe occunusnvl moppomempusanvly manoay. Archidiskodon meridionalis xiwi
mypaepi  0ip-6ipin  bamvic KazaxcmanHnwly naneonneticmoyeHoix (opma SWiIAQpanK) icepiepiner
XpoHONO2UATBIK mypoe aimacmeipamuvin M3/m3  ayvicolm micmepiniy cepuscol cunammaneat. Tic
KOpCemKIWmepiniy — cunammamacvl — (NIACMUHanapobly, — dfcuinici, OIp  NIACMUHAHBIY — Y3bIHObIRW,
NIACMUHANAPObIH, CAHbL, IMATLObIH KATLIHObIEbL, 2UNCOOOHMUSL UHOEKCI, MANC NPONOPYUSACHIHLIY UHOEKCI)
cunammanzan Kepcemxiwmep Archidiskodon [Elaphas] meridionalis gromovi-ee mon xopcemxiuimepee
HCAKBIHOARAHBIH KOPCemmi.

3epmmencen micmep ywin Oip NIACMUHAHBIY Y3bIHOLIZLIHLIY KOPCEMKIWE ome MaHblMal 6010bl. Op
mypai Kiwi mypiepoeci mic madjiCiHiy MOIUEPIHIY 032epiumiIK wekmepi He2i3iHeH Catikec Keneol.

Kinm ce30ep: nindep mykuvIMOAcyl;, HCOUBLILIN KEMKEHOep, MAMOHM, MOPMMIK We2iHoiiep,
Heonneticmoyen, mic; Archidiskodon meridionalis; cymxopexminep, Xeanvin mpawncepeccuscwoi,
bamvic Kazaxcman, Kativix o3eniniy scaviviimacet (Oparn).
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