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Abstract. Paleontological excavations in Korydornaya Cave, located on
the southern side of the Pompeyev Mountain Ridge in the Jewish Autonomous
Oblast, Russia, and the resulting material analysis allowed to significantly
expand the Late Pleistocene range of the recently described Tonomochota
pika genus (Tiunov, Gusev 2021). This research describes a new species of
this genus. Besides the new species Tonomochota khinganica sp. nov., the bone
remains of Tonomochota khasanensis Tiunov et Gusev, 2021 and Ochotona
hyperborea Pallas, 1811 were discovered in cave deposits. The cave deposits
were formed mainly during a warm period of the Karginsky interstadial about
50,000 years ago.

Keywords: Far East of Russia, Jewish Autonomous Oblast, cave deposits,
Late Pleistocene, Ochotonidae
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AnHomayusa. TTaAeOHTOAOTTUECKIIE PACKOIIKH B 10)KHO yacTy [TommeeBckoro
xpebTa B EBperickoit aBToHOMHOI 06AacTu B netjepe KopupopHas v aHaan3
IIOAYyYEHHOTO MaTepuasa IMO3BOAMAM 3HAUYUTEABHO pacClIMpPUTh
ITO3AHEIIAEVICTOL[EHOBBI apeaA HEAABHO OIMCAHHOTO POAQ IMILYXOBBIX
Tonomochota Tiunov et Gusev, 2021. TIpUBOAUTCS OMICaHNE HOBOTO BUAQ
n3 atoro poaa. Kpome nosoro Bupa Tonomochota khinganica sp. nov. B
IeI[ePHBIX OTAOKEHMSX U3 MUIIYXOBBIX OOHAPY>KEHbI KOCTHbIE OCTATKMU
Tonomochota khasanensis Tiunov et Gusev, 2021 n Ochotona hyperborea
Pallas, 1811. ITemepHblie OTAOKeHMsI CHOPMUPOBAAUCH B OCHOBHOM BO BpeMst
TenAoro nepuoaa KapruHckoro nurepcrapnasa okoao 50 ThIC. A€T Ha3aA.

Karuesnte crosa: Aaavuunit Boctok Poccun, EBpeiickast aBToHOMHast 00AaCTb,
MelepHble OTAOKEHUS, Mo3AHUM naericToleH, Ochotonidae
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Introduction

The recently described finds of representa-
tives of a new pika genus, named Tonomo-
chota (T. khasanensis Tiunov et Gusev, 2021,
1. sikhotana Tiunov et Gusev, 2021, T. major
Tiunov et Gusev, 2021), in the cave deposits
of Primorsky Krai, allowed a different look
at the biodiversity of the fossil pika of the
Far East of Russia (Tiunov, Gusev 2021). In
the Late Pleistocene, the representatives of
this genus dwelt together with the northern
pika, Ochotona hyperborea Pallas 1811. Un-
til recently, it was assumed that their spread
was limited to the mountainous regions of
the coastline.

During the paleontological excavations
in the Jewish Autonomous Oblast, tens of
thousands of mammalian bone remains were
extracted from the loose deposits of Kory-
dornaya Cave, including a large number of
pika remains. A preliminary examination
of the fossil material showed that most of
the third lower premolars of the pika have
a characteristic that is specific to the genus

Tonomochota, i.e., a labial fold on the antero-
conid filled with cement. The bone remains of
the Tonomochota genus representatives from
Korydornaya Cave is the first find of this ex-
tinct genus outside Primorsky Krai.

The present work aims to identify and ana-
lyze the fossil material on the pika from the
Late Pleistocene-Holocene cave deposits of
the Jewish Autonomous Oblast with evidence
taken from Korydornaya Cave.

Geological setting and dating

Korydornaya Cave is located in the Jewish
Autonomous Oblast on the southern side of
the Pompeyev Mountain Ridge (Fig. 1), on the
right side of the Stolbukha River (48°00°'N,
130°59E).

The entrance to the cave is located at an al-
titude of 230 meters. The entrance begins with
a gentle slope, turning into an ascent around
the middle part of the cave. The total length of
the cave is about 45 meters (Yushmanov et al.
2009). The floor is covered with clay. The ex-
cavation site was laid before the start of the
ascent (Fig. 2A, 2B).
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Fig. 2. Plan (A) and section (B) of Korydornaya Cave and a sketch of the section along the
northeast wall of the pit (C). The description of the lithologic layers: 1 — light-brown medium
loam; 2 — brown-ochre heavy loam; 3 — brown heavy loam; 4 — yellow-brown clay; 5 — red
crumbly clay, a lot of small well-rounded pebbles; 6 — cave deposits. Black circles indicate the
places of fossil remains for which dating was obtained.

Puc. 2. [Taau (A) u paspes (B) nemepst KopupopHast u 5ckus paspesa o ceBepo-BOCTOYHOMN
crenku mrypda (C). OmucaHne AMTOAOTMYECKUX CAO€EB: 1 — CBETAO-OYpBbIiT CpeAHMIT CYTAMHOK;
2 — OYpO-OXPUCTBINl TSPKEABI CYTAMHOK; 3 — OYypbIl TSDKEABII CYTAMHOK; 4 — >KEATO-
Oypasi rAuMHa; 5 — KpacHasl pacchlmyaTasi FAMHa, MHOTO MEAKOI XOPOIIO OKaTaHHO FaAbKH,
6 — melepHble OTAOXKeHMsl. YepHbIMM Kpyramu 00O3Hau€eHbl MeCTa HaXOAOK MCKOIIaeMbIX

OCTAaTKOB, AAA KOTOPbIX OBIAV IOAYYE€HbI AATPOBKM

The initial excavation area was 1.7x1.1 me-
ters. The excavation area was reduced to
1.2x1.1 at a depth of 0.35 meters; the exca-
vation area was 0.8x1.1 meters at a depth
of 0.8 meters and below. The total depth of
the excavation was 2.1 meters (Fig. 2C). The
description of the lithologic layers is given in
the caption to Figure 2C.

A roe deer metacarpal bone (depth is ap-
proximately 110-120 cm) was 14 C-dated by
the AMS method to ca. >49,435 yr BP. AMS
analyses of the roe deer metacarpal bone (IGA-
NAMS-7598) were performed using the equip-
ment from the Research Resource Centre of
the Laboratory of Radiocarbon Dating and
Electronic Microscopy of the Institute of Geog-
raphy, Russian Academy of Sciences (Moscow,
Russia), and the Centre for Applied Isotope
Studies of the University of Georgia (CAIS;
Georgia, USA) (Voyta et al. 2020). One more
radiocarbon dating was established by a frag-
ment of the horse bone (depth 160-170 cm),
dating to >50,000 BCE (Kusliy et al. 2020).
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Material and methods

All fossil materials were obtained and de-
scribed from the clay deposits of Korydornaya
Cave. During the excavation, the soil was re-
moved with approximate horizons of 10 cm.
All extracted material was sifted through
a sieve with a mesh of 1 mm. The analysis
of the sifted concentrate was conducted in
the laboratory. All the findings are currently
stored in the collection of the Laboratory of
Theriology of the Federal Scientific Center for
Biodiversity of Terrestrial Biota of East Asia of
the FEB RAS (Far Eastern Branch of the Rus-
sian Academy of Sciences).

Excavations in Korydornaya Cave were con-
ducted in 2017 and 2018. A number of fossil
remains of pikas were collected, represented by
isolated teeth and fragments of the upper and
lower jaws. The morphological analysis identi-
fied 63 third lower premolars (P,), 17 second
upper premolars (P?), 66 third upper premo-
lars (P?), and 75 second upper molars (M?), as

https://www.doi.org/10.33910/2686-9519-2023-15-4-894-906
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Fig. 3. Occlusal view of P, (A), P* (B), P* (C), M? (D) and measurements: (A) I — tooth width; 2 — tooth length;
3 — anteroconid length; 4 — isthmus width; 5 — distance between the most nasal and labial points of the of
the anteroconid; 6 — distance from the metaconid to the protoconid; 7 — distance between the most labial point
of the hypoconid and the deepest point of the hypoflexid; 8 — distance from the protoconid to the hypoconid;
9 — distance from the metaconid to the apex of the anteroconid; (B) I — tooth width; 2 — tooth length; 3 —
distance from the beginning of the paraflexus to the hypercone; 4 — distance between the deepest point of
the paraflexus and the most lingual point of the hypercone; (C) I — tooth width; 2 — tooth length; 3 — anterior
loph width; 4 — hypoflexus width; (D) I — posterior loph width; 2 — anterior loph width; 3 — posterior loph
length; 4 — anterior loph length; 5 — tooth length; 6 — distance between the most lingual point of the posterior
loph and the most lingual point of the anterior loph; 7 — distance between the most lingual point of the posterior
loph and the most lingual point of the postero-lingual process

Puc. 3. Oxkarosnounbiit Bua P, (A), P (B), P* (C), M* (D) n nposepenHbie usmepenus: (A) 1 — mmpuHa 3y6a;
2 — AauHa 3y0a; 3 — AAMHA QHTEPOKOHMAQ; 4 — LIMPUHA MEPeLIeiKa, COEAVHSIOIEr0 aHTEPOKOHMA U ITOCTe-
POKOHUA; 5 — PacCTOsIHME MEXAY HanboAee Ha3aAbHOM U AaOMaAbHON TOYKAMM Ha aHTEPOKOHMAE; 6 — pac-
CTOSIHME OT METAKOHMAA AO IIPOTOKOHMAR; 7 — PACCTOSIHME MEXAY CaMOM AaOMaABHOI TOYKOI ITMITOKOHMAR U
CaMOJl BXOASIIIEN TOUKOM TUIIOMAEKCHA]; 8 — PACCTOsIHIE OT IPOTOKOHMAA AO TMIIOKOHMAQ; 9 — pacCTOsIHUE
MEXXAY CaMOV AMHIBaAbHOM TOYKOJM METaKOHMAQ 1 CAMOJI BBICTYMAIOLIEl TOYKOI Ha BepIlHe aHTEPOKOHMA;
(B) I — mmpuna 3yba; 2 — AAMHA 3y0a; 3 — pacCcTOsiHME OT CaMOil Ha4aAbHOM TOYKM mapadaexcyca A0 ca-
MOJT AVHIBaAbHOJ TOYKM I'MIIEPKOHA; 4 — PAaCCTOSIHME MEXAY CaMoil TAyDOKOI TOUKO mapadaekcyca 1 camoin
AVIHI'BaABHOJ TOUKOM rumnepkoHa; (C) 1 — mmpuHa 3y6a; 2 — AAMHA 3y0a; 3 — LIMpUHA IIepeAHero rpebHs; 4 —
mpyHa runodaexcyca; (D) 1 — mmpuHa 3apHero rpeOHs; 2 — LIKMpyHA epeAHero rpebHs; 3 — AAMHA 3aAHETO
rpebHs; 4 — AAMHA IepeAHero rpebHs; 5 — AAMHA 3y0a; 6 — PacCTOsIHIE MEXAY CaMOi AMHIBaAbHOM TOYKOM
3aAHero rpeOHst M CaMoil AIHI'BAABHOI TOYKOII TepeAHero rpebHst; 7 — PacCTOSIHME MeXKAY CaMOV AMHIBaAb-
HOI1 TOYKOI 3aAHEro rpeOHsI 1 CaMoil AMHIBAaAbHOI TOYKOW OTPOCTKA Ha 3aAHEM TpebHe

well as the presence of three different species
of the pika in the cave deposits.

We used the terminology from the works
of Lopez-Martinez (Lopez-Martinez 1986),
Fostowicz-Frelik (Fostowicz-Frelik 2008), and
Cermak (Cermak 2009) to describe the oc-
clusal surface of teeth. All surveys of teeth are
in millimeters. Only adults were used for met-
ric analysis (Lissovsky 2004). Photos of the
teeth were obtained using the SteREO Dis-

Amurian Zoological Journal, 2023, vol. XV, no. 4

covery.V12. The final illustrations were post-
processed to improve contrast and brightness
using Adobe® Photoshop® software.

Linear discriminant analysis was used to
classify teeth groups. During the analysis,
nine surveys for the third lower premolar,
four surveys for the upper second premolar,
four surveys for the third upper premolar and
seven surveys for the second upper molar
were used as independent variables (Fig. 3).
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Eight P, of Tonomochota khinganica sp.
nov., 20 premolars of T. khasanensis, and 22
premolars of Ochotona hyperborea were ana-
lyzed from the deposits of Korydornaya Cave.
For comparison, the analysis included premo-
lars of the already described species T. sikho-
tana, T. khasanensis, and O. hyperborea from
Sukhaya Cave and Tetyukhinskaya Cave (Tiu-
nov, Gusev 2021). All the calculations were

Systematic paleontology

Order Lagomorpha Brandt, 1855
Family Ochotonidae Thomas, 1897
Subfamily Ochotoninae Thomas, 1897
Genus Tonomochota Tiunov et Gusev, 2021

Tonomochota khinganica sp. nov.
https://zoobank.org/
NomenclaturalActs/3EB8153A-D728-4F72-B5AE-

performed in the Statistica® 13. B3DEF32E35717

J

Fig. 4. Occlusal views of P,, Tonomochota khinganica sp. nov. A — FSC RJARV-KorC-02, left P;; B — FSC
RJARV-KorC-03, right P ; C — FSC RJARV-KorC-04, right P,; D — FSC RJARV—-KorC-05, left P,; E — FSC
RJARV-KorC-06, left P,; F — FSC RJARV—-KorC-07, right P,; G — FSC RJARV-KorC-08, left P,; H — FSC
RJARV-KorC-09, right P,; I — FSC RJARV-KorC-10, left P,; ] — FSC RJARV—-KorC-11, right P,. Scale bar =
0.5 mm

Puc. 4. )XepareabHast moBepxHocTb P, Tonomochota khinganica sp. nov. A — FSC RJARV-KorC-02, aesblit
P3; B — FSC RJARV—-KorC-03, mpaBbiit Ps; C — FSC RJARV-KorC-04, AeBbiit Ps; D — FSC RJARV-KorC-05,
A€EBBI Ps; E — FSC RJARV-KorC-06, AeBbiit PS; F — FSC RJARV-KorC-07, AeBbiit PS; G — FSC RJARV-
KorC-08, aeBbint P3; H — FSC RJARV-KorC-09, npaBblit PS; I — FSC RJARV-KorC-10, AeBbIit P3; J — ESC
RJARV-KorC-11, nmpaBslit P3. Macimrabnas anHernka 0,5 MM

898 https://www.doi.org/10.33910/2686-9519-2023-15-4-894-906



A. E. Gusev, M. P. Tiunov

Table 1
Teeth measurements (mm) of Tonomochota khinganica sp. nov., 1. khasanensis,
Ochotona hyperborea and O. hyperborea (recent)
TabAnma 1
V3amepeHnus (Mmm) 3y60B AAst Tonomochota khinganica sp. nov., T. khasanensis,
Ochotona hyperborea u O. hyperborea (coBpeMeHHbII1)

» | Tonomochota Ochotona
£ | khinganica sp. Tonomochota Ochotona hyperborea
Q & P ; yp
< | E oV, khasanensis hyperborea (recent)
S| &
= 2 Mean +| Min - Mean + | Min - Mean + | Min - Mean + | Min -
=" spD | Max |"| sSD | Max |"| SD |Max| " | SD | Max
11213 4 5 6 7 9 10 11 12 13 14 15
1 1.56 + | 1.50 - 1.39+ | 1.31 - 134+ |1.23- 1.33+ | 1.16 -
0.06 | 1.66 0.06 1.53 0.05 141 0.08 1.44
9 1.40 £ | 1.35 - 1.38+ | 1.30 - 132+ |1.21 - 1.26 £ | 1.06 -
0.04 | 146 0.06 1.47 0.06 1.39 0.10 1.36
1/2 1.12+ | 1.05 - 1.01 + | 0.96 - 1.02+ |0.90 - 1.07 + | 0.96 -
0.05 1.22 0.03 1.08 0.05 1.12 0.07 1.23
3 0.64 + | 0.60 - 0.62+ | 0.55- 0.56 + |0.48 - 054+ |0.32-
0.02 0.66 0.03 0.69 0.04 0.63 0.09 0.66
4 0.18+ | 0.14 - 0.15+ | 0.10 - 0.16 £ | 0.05 - 0.16 £ | 0.08 -
P 9 0.06 | 0.31 94 0.03 0.22 20 0.05 | 0.26 19 0.04 0.24
3 5 0.54 = | 0.49 - 0.53 + | 0.40 - 048 £ | 041 - 042+ |0.22-
0.04 0.61 0.08 0.78 0.05 0.62 0.10 0.56
6 1.10+ | 1.00 - 1.04+ | 0.94 - 095+ |0.84 - 092+ |0.76 -
0.05 1.18 0.07 1.18 0.06 1.03 0.09 1.06
~ 0.79+ | 0.72 - 0.71+ | 0.65 - 0.70+ | 0.61 - 0.68 = | 0.60 -
0.05 | 0.87 0.05 0.83 0.05 | 0.80 0.05 0.76
3 0.63+ | 0.58 - 0.60 £ | 0.53 - 0.59+ [0.53 - 0.55+ | 046 -
0.03 0.67 0.05 0.75 0.03 0.66 0.05 0.60
9 0.96 + | 0.86 - 092+ | 0.78 - 0.84+ |0.74 - 0.84+ |0.70 -
0.06 1.03 0.07 1.09 0.05 0.95 0.11 1.00
1 _ 1.64 146 + | 145 - 128+ |1.12- 1.25+ | 1.00 -
) 0.01 1.48 0.09 1.38 0.11 1.40
9 _ 0.74 0.66 £ | 0.63 - 0.66 = | 0.56 - 0.61 £ | 0.44 -
P 1 4 0.02 0.69 12 0.05 | 0.71 103 0.06 0.76
3 _ 035 0.36 + | 0.28 - 0.34+ |0.22 - 0.37+ | 0.24 -
0.08 0.43 0.05 0.38 0.05 0.50
4 ~ 0.82 0.68 £ | 0.66 - 0.62+ |0.53 - 0.58 + |0.40 -
) 0.01 0.69 0.07 0.74 0.07 0.76
1 247 £ | 240 - 232+ | 2.23 - 214+ |1.83 - 207+ | 1.70 -
0.07 | 2.56 0.05 2.39 0.15 | 2.38 0.14 2.38
9 1.13 + | 1.06 - 1.16 + | 1.10 - 1.07 £ | 0.94 - 1.02+ |0.82 -
5 0.04 1.17 0.04 1.25 0.05 1.16 0.06 1.14
P 3 7 1.33+ | 1.14 - 1 1.29+ | 1.10 - 48 1.25+ (092 - 108 1.20+ | 0.82 -
0.13 1.47 0.17 1.56 0.19 1.68 0.14 1.52
4 054+ | 0.48 - 0.56 + | 0.48 - 043+ |0.34- 058+ |0.44 -
0.04 0.58 0.06 0.66 0.05 0.63 0.06 0.75

Amurian Zoological Journal, 2023, vol. XV, no. 4 899
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Table 1. End
Taoauna 1. OkoHyaHue
123 a 5 (6] 7 9 [10] 11 12 | 13| 14 15

. 186+ |1.70-| | 174+ | 1.55- 163+ |1.23 - 171+ | 1.40 -
0.09 | 2.01 0.09 | 1.91 0.14 | 1.88 012 | 2.00

) 206+ |1.93-| |1.98%|1.79- 185+ | 1.53 - 192+ | 1.60-
0.10 | 2.28 0.09 | 2.10 011 | 1.98 011 | 212

5 090+|085-| |082+|075- 073+ |0.51 - 074+ | 0.60 -
0.04 | 0.99 0.03 | 0.86 0.06 | 0.80 0.06 | 0.80

058+ |054-|. | 056+ | 051- 051+ |041- 051 |1.32-
M4 1L 03 | 064 |26] 003 | 060 |38] 005 | 065 | 118| +0.02 | 1.40
- 155+ |152-| | 144+ | 1.41- 130+ | 1.01- 132+ |1.10-
0.04 | 1.65 0.02 | 1.49 0.09 | 1.40 0.07 | 1.40

. 0.73+]0.69-| |069|058- 0.65+ |0.58 - 0.64+ | 0.50 -
0.03 | 0.78 0.03 | 0.74 0.03 | 0.73 0.04 | 0.72

B 0.68+|050-| | 064z |054- 059+ |047 - 057+ | 0.50 -
0.07 | 0.73 0.05 | 072 0.06 | 0.68 0.05 | 0.70

Note: n — number of instances, SD — standard deviation; surveys 1-9 of P,asin Fig. 2A, % — the ratio
of width to tooth length; 1-4 of P? as in Fig. 2B; 1-4 of P? as in Fig. 2C; 1-7 of M?as in Fig. 2D
IIpumeyanus: n — KOAMYECTBO 3K3eMIIASIPOB, SD — CcTaHAAPTHOE OTKAOHEHMe; IpoMephl 1-9 aas
P, — xak Ha Puc. 2A, /2 — OTHOLIEHME MPUHBI OT AAVHBI 3y6a; 1-4 aast P* — kak Ha Puc. 2B; 1-4 pas
P3? — kak Ha Puc. 2C; 1-7 aast M2kaxk Ha Puc. 2D

Fig. 5. Occlusal views of P? and P3, Tonomochota khinganica sp. nov. A — FSC RJARV-KorC-12, right P% B —
FSC RJARV-KorC-13, left P?; C — FSC RJARV-KorC-14, left P?; D — FSC RJARV-KorC-15, left P3% E — FSC
RJARV-KorC-16, right P? F — FSC RJARV-KorC-17, right P3; G — FSC RJARV-KorC-18, right P3; H — FSC
RJARV-KorC-19, left P2, Scale bar = 0.5 mm

Puc. 5. JKeBareapHast noBepxuocts P? u P? Tonomochota khinganica sp. nov. A — FSC RJARV-KorC-12,
mpaebit P% B — FSC RJARV-KorC-13, aeseiit P C — FSC RJARV-KorC-14, aeBbiit P% D — FSC RJARV-
KorC-15, aesbii1 P% E — FSC RJARV—-KorC-16, npassiit P%; F — FSC RJARV-KorC-17, npassut P?, G — FSC
RJARV-KorC-18, mpassii1 P%; H — FSC RJARV-KorC-19, aeBbiit P°. MacirrabHast Auteiika 0,5 MM
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Etymology. The name of the species is related
to the Greater Khingan Mountain Range.
Type locality. Korydornaya Cave

Holotype. FSC RJARV-KorC-02

Age. Late Pleistocene.

Other material. Collected together with
the holotype: five left P, and five right P,; one
left P seven P3, eleven M? (Fig. 4, Fig. 5, Fig. 6).
Diagnosis. A medium-sized pika. The ratio of
width to length of the occlusal surface is on
average 1.13 mm, which makes the tooth look
slightly flattened.

Description. A medium-sized pika. The oc-
clusal surface of the third lower premolar
tooth has a triangular shape. The width of the
occlusal surface of the tooth is greater than its
length (Table 1). The ratio of width to length
of the occlusal surface varies from 1.05 to
1.22 mm, on average 1.13 mm (n=8). The an-
teroconid is variable in its shape, it can be tri-
angular, diamond-shaped or trapezoidal (Fig. 4).
The labial fold on the anteroconid is filled with
cement. This fold together with the cement is
clearly visible in FSC RJARV-KorC-08 and

Fig. 6. Occlusal views of M?, Tonomochota khinganica sp. nov. A — FSC RJARV-KorC-20, right M% B — FSC
RJARV-KorC-21, right M2; C — FSC RJARV-KorC-22, right M% D — FSC RJARV-KorC-23, left M% E —
FSC RJARV-KorC-24, right M* F — FSC RJARV-KorC-25, right M% G — FSC RJARV-KorC-26, right M
H — FSC RJARV-KorC-27, right M% I — FSC RJARV-KorC-28, right M% J — FSC RJARV-KorC-29, right
M? K — FSC RJARV-KorC-30, right M? Scale bar = 0.5 mm

Puc. 6. XXepareabnast moBepxuoctb M? Tonomochota khinganica sp. nov. A — FSC RJARV-KorC-20, mpaBbrit
M? B— FSC RJARV-KorC-21, npassiit M?%; C — FSC RJARV-KorC-22, npasstit M%; D — FSC RJARV-KorC-23,
aeBbiit M% E — FSC RJARV-KorC-24, npaBsiit M% F — FSC RJARV-KorC-25, npassiit M% G — FSC RJARV-
KorC-26, nmpassiit M% H — FSC RJARV-KorC-27, npassiit M% I — FSC RJARV-KorC-28, npasbiit M% ] — FSC
RJARV-KorC-29, npassiit M% K — FSC RJARV-KorC-30, npassiit M2 Maciurabuast Auternika 0,5 Mm
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FSC RJARV-KorC-09, unlike the rest of the
specimens (Fig. 4G, 4H). In the three speci-
mens FSC RJARV-KorC-02, FSC RJARV-
KorC-05 and FSC RJARV-KorC-06 cement
is almost invisible on the occlusal surface
of the tooth, yet, it is present when viewing
the specimens from the side. All the studied
specimens also have a lingual fold, but only
ESC RJARV-KorC-05, FSC RJARV-KorC-
07, and FSC RJARV-KorC-09 have it filled
with cement. The isthmus connecting the an-
teroconid with the posteroconid is variable,
its width varies from 0.14 to 0.31 mm (Ta-
ble 1). 7 out of 8 specimens have a weakly pro-
nounced mesoflexid, which is noticeable only
when viewing the lateral wall of the tooth. Of
all the specimens, only FSC RJARV-KorC-05
has it filled with cement. Two specimens, FSC
RJARV-KorC-10 and FSC RJARV-KorC-11,
were not included in the statistical analysis
because the width of their occlusal surface
is smaller than that in the remaining speci-
mens. At the same time, the ratio of the width
of the tooth to its length in these specimens
is the same as in the other teeth assigned to
the species that we describe, T. khinganica sp.
nov. (Fig. 41, 4]).

The occlusal surface of the second upper pre-
molar P? has an elongated oval shape with a
narrow paraflexus filled with cement (Fig. 5A).
The paraflexus originates from the upper part
of the hypercone and is directed towards the
posterior cheek area. The width from the very
lingual point of the hypercone to the deep-
est point of the paraflexus is equal to half the
width of the tooth itself (Fig. 3B). The enamel
is thin (narrow) along the entire border of the
occlusal surface.

The occlusal surface of the premolar P? is
trapezoidal (Fig. 5B—H). The anteroloph is ap-
proximately 54% of the tooth width (N = 7).
The U-shaped paraflexus starts from 1/4 and
ends at 1/3 or 1/2 of the width of the occlusal
surface of the tooth relative to the cheek area.
The hypercone is narrow, short, filled with ce-
ment.

The second upper premolar M? is wide, the
length varies from 1.52 to 1.66 mm, on aver-
age 1.55 mm (Table 1). The process on the

902

posteroloph of M? is large and well-developed
(Fig. 6A-K).

The other teeth of the upper and lower

jaws are morphologically similar to the cor-
responding teeth of the genus Ochotona. The
upper molars P*-M! consist of two lophs sepa-
rated in the middle by a deep hypoflexus filled
with cement. The teeth of the lower jaw P,-M,
are formed by two lophs (trigonid and talo-
nid) connected by cement.
Comparisons. In size and shape of the occlus-
al surface P, the new species is the closest to
P, T khasanensis. It should be noted that the
main measurements of P, (length and width of
the tooth) of T. khasanensis from the deposits
of Korydornaya Cave are smaller than those
from the deposits of Sukhaya Cave (Table 1, 2).
That can be due to the geographical variabil-
ity of this species. In T. major and T. sikhotana,
this tooth is larger than in 7. khinganica sp.
nov. The most important is the ratio of width
and length of the third lower premolar in T. k-
inganica sp. nov., which is of the greatest im-
portance among the species of this genus.

According to the morphological struc-
ture of individual isolated third lower pre-
molars, the presence of two more species of
the pika was established in the cave depos-
its: 1. khasanensis u O. hyperborea. It should
be noted that in addition to P,, a significant
number of other teeth were collected. In this
regard, an attempt was made to determine
their species. Considering that the size of P,
T. khinganica sp. nov. is larger than the cor-
responding tooth in 7. khasanensis and O. hy-
perborea from the deposits of this cave (Ta-
ble 1), it is obvious that the rest of the teeth in
this species should be larger.

To compare the groups, we conducted a
discriminant analysis based on the metric fea-
tures P, P? and M”. The percentage of correct-
ly identified instances for P, was 81% (Wilk’s =
0.04,R =0.93, x> =271.10, p < 0.01), for P*70 %
(Wilk’s = 0.47, R = 0.93, x*= 127.3, p < 0.01),
for M2 77 % (Wilk’s = 0.33, x* = 205, p < 0.01).
The dispersion graphs of the first and second
canonical roots are shown in Figure 7A-7C.
According to the analysis results, measure-
ments 1, 2, 3, 4, 5 for P, (Fig. 3A), measure-
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Table 2

Teeth measurements (mm) of Tonomochota khinganica sp. nov., T. major, T. sikhotana,
T. khasanensis (from Sukhaya Cave)

TabAuma 2

Viamepenus (Mmm) 3y00B AAst Tonomochota khinganica sp. nov., T. major, T. sikhotana,
T. khasanensis (from Sukhaya Cave)

= Tonomochota Tonomochota Tonomochota Tonomocho?a
= qé khinganica sp. nov. major sikhotana khasanensis
2| S (from Sukhaya Cave)
S 2 Mean min Min Mean| Min Mean | Min
O | n + — — n + - n + -
= SD max max SD max SD max
1 1.56 + |1.52 - 297 1.61 +|1.52 — 146 + |1.23 —
0.06 1.66 0.07 |1.71 0.09 1.58
9 139+ |1.35- 9 45 1.79 £ (1.66 — 1.48 + |1.28 —
0.05 1.45 0.08 [1.89 0.08 1.65
1.13+ |1.07 - 0.90 +]0.86 — 098 + |0.83 —
1/2 0.05 1.22 0.93 0.03 |0.95 0.06 1.08
3 0.64 + |0.60 — 195 0.86 +|0.80 — 0.66 £+ |0.52 -
0.02 0.66 0.06 |0.94 0.06 0.76
0.19+ |0.14 - 0.32 £{0.28 — 022+ |0.17 -
p 4 0.06 0.31 0.44 6 0.03 |0.37 25 0.03 0.26
3 5 0.53+ |0.50 - 0.82 0.66 +|0.56 — 051+ [0.41 -
0.04 0.61 ’ 0.07 |0.75 0.06 0.64
6 1.10+ |1.00 — 177 1.16 £|1.11 - 1.02+ |0.91 -
0.05 1.18 0.05 [1.24 0.06 1.17
v 079+ (0.72 - 1.34 0.81 £{0.69 — 073+ |0.62 —
0.05 0.87 0.06 |0.88 0.06 0.82
8 0.62+ [0.58 - 0.90 0.67 +£|0.56 — 0.60+ [0.51 -
0.03 0.66 0.07 10.78 0.04 0.71
9 0.96 + [0.86 — 175 1.21 £(1.10 - 097 + [0.84 —
0.06 1.03 0.10 |1.34 0.06 1.07

Note: n — number of instances, SD — standard deviation; surveys 1-9 of P, as in Fig. 2A
[MpumevaHusi: n — KOAMYECTBO 9K3eMIASIPOB, SD — cTaHAAQPTHOE OTKAOHEHUe; IpoMepbl 1-9 AAs

P3 — Kaxk Ha Puc. 2A

ments 1, 2, 3, 4 P? (Fig. 3C), and measure-
ments 1, 4, 5, 7 M? (Fig. 3D) were essential to
the species discrimination.

By metric parameters, P> T. khinganica sp.
nov. is larger than P?> T khasanensis and O. hy-
perborea (Table 1). According to the occlusal
surface morphology, P*> T khinganica sp. nov.
is similar to T. khasanensis, they have a round-
ed anterior edge on the hypercone but are dis-
tinguished by a paraflexus reaching up to half
of the tooth. The anterior edge of hypercone
P? Ochotona hyperborea difters from T. khin-

Amurian Zoological Journal, 2023, vol. XV, no. 4

ganica sp. nov. in a pointy shape. Specimens
of O. hyperborea, in which the anterior edge
of the hypercone was erased, differed well in
smaller tooth proportions (Table 1).

Discussion

According to the results of morphological
and morphometric analyses in Korydornaya
Cave deposits, we found the bone remains of
three species of the pika. The fossils of these
species are found throughout the depth of the
pit (Fig. 8).
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Fig. 7. Scatter plots for different groups of pica teeth. A — distribution of the third lower premolars, B —
distribution of the third upper premolars, C — distribution of the second upper molars; black triangles —
Tonomochota sikhotana; black squares — T. khasanensis (from Sukhaya Cave); black circles — Ochotona
hyperborea (from Sukhaya Cave); black rhombuses — Ochotona hyperborea (recent); pluses — T. khinganica
sp. nov.; white squares — 7. khasanensis (from Korydornaya Cave); white circles — O. hyperborea (from
Korydornaya Cave)

Puc.7. AuarpaMMbl pacceuBaHMs AASI PA3AMYHBIX I'PYIIN 3y00B MU yXoBbIx. O003HaueHMs: A — pacnpeaeaeHne
TPEThUX HIDKHMX IPEMOASIPOB, B — pacrnpepeaeHue TpeTbrx BepxHuX IpemoasipoB, C — pacrpeaeseHue
BTOPBIX BEPXHUX MOASIPOB; 4epHble TPeyroabHuku — JTonomochota sikhotana; 4epHble KBaApaTbl —
T. khasanensis (nemepa Cyxas); uepHsie Kpyru — Ochotona hyperborea (nemepa Cyxasi); 4epHble pOMObI —
Ochotona hyperborea (coBpemenusbie); nawocel — 1. khinganica sp. nov., 6easie kBappatsl — 1. khasanensis
(memepa Kopupopuast); 6easte kxpyru — O.hyperborea (newmepa KopnpopHast)
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Puc. 8. BepTukaabHOe pacmpepeAeHMe MCKOINAaeMbIX OCTAaTKOB IMIIYXOBBIX B Ilellepe
KopupaopHas. Caou COOTBETCTBYIOT CAOSIM U3 paspesa packona (Puc. 2C)

The largest number of remains belong to
the northern pika O. hyperborea, T. khasan-
ensis comes second, the remains of T. khin-
ganica sp. nov. are the smallest in number.
The largest number of the pika teeth were
found at the end of the 4™ and at beginning of
the 3 layers of the pit, at a depth from 130 to
90 cm. The radiocarbon dates obtained from
these layers correspond to the time between
the cold early Wurm and the warm middle
Wurm, or Karginsky interstadial (= Cher-
noruchinsky stage (Korotky et al. 2005). In the
above (layer 2) and underlying (lower part of
layer 4) deposits, the amount of bone remains

Amurian Zoological Journal, 2023, vol. XV, no. 4

is significantly smaller. It is obvious that all the
main Korydornaya cave deposits were formed
mainly during the Karginsky interstadial (MIS
3) and only the upper part was formed due to
the admixture of a small number of Holocene
deposits (MIS 1). From other mammals, bone
remains of the following species were found
in these cave deposits: Beremendia minor,
grey red-backed vole (Craseomys rufocanus),
northern red-backed vole (Clethrionomys
rutilus), reed vole (Alexandromys gen.), Chi-
nese striped hamster (Cricetulus barabensis),
Siberian chipmunk (Eutamias sibiricus), red
squirrel (Sciurus vulgaris), brown rat (Rattus
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norvegicus), harvest mouse (Micromys minu-
tus), wood lemming (Myopus schisticolor),
Transbaikal zokor (Myospalax psilurus), sa-
ble (Martes zibellina), red fox (Vulpes vulpes),
gray wolf (Canis lupus), brown bear (Ursus
arctos), wild boar (Sus scrofa), Siberian musk
deer (Moschus moschiferus), red deer (Cervus
elaphus), elk (Alces alces), and horse (Equus
sp.). The Karginsky interstadial in this area is
characterized by a warmer climate than today.

cidura lasiura, Cricetulus barabensis, Rattus
norvegicus, and Micromys minutus, thermo-
philic species of open spaces.
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