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Summary

Ctenodactyloids are a group of rodents that is characterized by the combination of a
protrogomorphous or hystricomorphous skull and a sciurognathous mandible. The earliest
known ctenodactyloid rodent is Cocomys, reported from China during the Early Eocene,
and ctenodactyloids were widely distributed in East and Central Asia during the Eocene and
Oligocene. The four genera of living ctenodactyloids are restricted to areas in North and East
Africa. The many known Paleogene ctenodactyloids are based on fragmentary specimens,
while only fragmentary skulls are known for Tataromys, Yindirtemys and Bounomys in
Oligocene ctenodactyloids, which provide only limited information.

Here we report four complete skulls with articulated jaws of ctenodactyloids that were
found from the Early Oligocene of Ulantatal, Nei Mongol, China. These specimens were
recovered from the light brownish yellow clayey siltsand of the 12-meter level of the Ulantatal
Main Section. Based on the teeth morphology, the new specimens are referred to Bounomys
ulantatalensis (Huang, 1985). The new materials described herein add important data on the
skull morphology of Bounomys and provide new and reliable evidence for the understanding

of the skull evolution of the ctenodactyloid rodents.

Superfamily Ctenodactyloidea Tullberg, 1899
Family Ctenodactylidae Gervais, 1853
Subfamily Tataromyinae Lavocat, 1961
Genus Bounomys Wang, 1994
Bounomys ulantatalensis Huang, 1985
(Figs. 2-10; Tables 1, s1-2)
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Tataromys spp. (partim) Huang, 1982, p. 340

Tataromys ulantatalensis Huang, 1985, p. 28; Russell and Zhai, 1987, p. 292
Leptotataromys gracilidens (partim) Huang, 1985, p. 32; Russell and Zhai, 1987, p. 292
Yindirtemys ulantatalensis Vianey-Liaud et al., 2006, p. 146

Holotype IVPP V 7341, a left lower jaw fragment with p4—m3, from the upper part of
the Ulantatal Formation of Ulantatal area, Alxa Left Banner, Nei Mongol, China.

Paratype IVPPV 7342, a lower jaw fragment with dp4-m3.

New materials IVPP V 26125-26128, four skulls with articulated jaws, from the
Ulantatal Formation of Ulantatal area, Alxa Left Banner, Nei Mongol, China.

Emended diagnosis A medium-sized ctenodactyloid, skull length is 37-43 mm, with
hystricomorphous skull and sciurognathous mandible. Differs from the Eocene ctenodactyloids
Cocomys or Exmus in having a hystricomorphous skull; the anterior end of the nasal situated
behind the anterior edge of the upper incisors; the posterodorsal process of premaxilla long
and narrow; the dorsal branch of zygomatic process of maxilla more posterior than the
ventral one; the palate comparatively narrow; the postorbital process weak; the postorbital
constriction not prominent; possessing ossified external acoustic canal; the auditory bulla,
mastoid and epitympanic recess more inflated, and the longitudinal length of the auditory bulla
about 1/3 of the skull length; the head of malleus swollen and extending forward; the anterior
process of malleus absent; the dorsal part of the supraoccipital more extended; the laminated
paracondylar process of exoccipital attached to the auditory bulla posteriorly; the premaxilla
possessing a laterodorsal crest; the slightly S-shaped temporal crest situated on the parietal;
the nuchal crest more developed; infraorbital foramen enlarged; the incisive foramen larger,
about 2/3-3/4 length of the upper diastema; the anterior margin of choana distinctly behind
M3, more posteriorly; the sphenopalatine foramen above M2 and M3, enlarged and slightly
posteriorly; the lacrimal foramen completely situated in the lacrimal; the optic canal merged
with the sphenorbital fissure; the coronoid process of mandible reduced; the ventral masseteric
crest extending forward to below ml; single mental foramen below p4; medial pterygoid fossa
large and deep. Differs from the other Oligocene ctenodactyloids Tataromys or Yindirtemys
in the palate comparatively wider; the major palatine foramen not as narrow as in Tataromys
or Yindirtemys; the anterior margin of sphenopalatine foramen at the level of junction of M1
and M2, comparatively anteriorly; the buccinator foramen closer to the masticatory foramen.
Differs from extant ctenodactylids in malleus and incus not fused.

Differs from Bounomys bohlini in the teeth being significantly larger, about 1.5 times of B.
bohlini; the main cusps of the cheek teeth swollen, and lophs relatively higher and developed;
on the upper molars anterior cingulum joining protoloph, mesosinus curving posterolabially;
on M3 metacone usually possessing crochet connected to paracone, and metaloph tortuous;
sinus separated from posterosinus; on lower molars usually having a large central basin closed
by longitudinal anterior arm and transverse posterior arm of entoconid; hypoconulid more

swollen, and arm of hypoconulid relatively developed.
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Discussion From the Eocene to the Oligocene, the ctenodactyloids skull had undergone
significant changes, and the most distinct of these changes is the zygomasseteric structure’s
transition from the protrogomorphous to hystricomorphous, which is mainly manifested as
follows: the infraorbital foramen is enlarged; the forming of the premaxillary laterodorsal crest;
the dorsal branch of the zygomatic process of the maxilla moving posteriorly; the coronoid
process of mandible is reduced; the ventral masseteric crest extending forward. These changes
probably reflect the enhancement of the masticatory function of the Oligocene ctenodactyloids.
In addition, the auditory bulla, mastoid and epitymanic recess are significantly inflated; the
head of the malleus is swollen and extends forward, and the anterior process of the malleus is
absent. The change in the structure of the auditory region may be beneficial to enhance their
low-frequency hearing.

The Eocene—Oligocene transition was one of the most pronounced climatic events of
the Cenozoic era, marking a dramatic shift from a “greenhouse” to an “icehouse’ world,
with vegetation changing from warm-humid forest to dry-temperate forest-steppe. Related
studies have shown that the hystricomorphous skull is better at grinding coarse grasses
than other zygomasseteric structures, and the rodents living in arid areas are usually good
at low-frequency hearing, which can improve their fitness. Therefore, the changes of the
zygomasseteric structure and auditory region in ctenodactyloids from the Eocene to Oligocene
probably result from the global climate change during the corresponding period.
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Bt S B2 R — 28 AT I G Y Bl S 8 Y Sk B s BB R R e A S A, DR
AR T 2 i AV BE B B AT T R 3R R IR B T T A5 4% o AR 2R AAT A sk BB
(Ctenodactylidae), ZFMIAEAE ST, FHIC/2E F2RZRHRR AL AR A AR B
HFH(Ctenodactyloidea) . — A ik BUBRHE R4 HT AR IR T, HAjAA
I A AT AR TR i BT [ T e Al A 0 25 L B UR A5 i B  Cocomys lingchaensis (2545
3%, 1975; Li et al., 1989; Wible et al., 2005; Li and Meng, 2015; 259t . #7k4:, 2019), #i
Bk BRRHETE TP i Er i AR BUR R 3 th i — 3, A B RGBS Hr A [m] iRk
N—HL % (Vianey-Liaud et al., 2010; Li and Meng, 2015), it BZEAE M GH LIRS0
B LR ety, AL . ) 2R BEARPRSERR A, BRI 5 X
Fei 21 “SeqfbA™ (Bohlin, 1946; Wood, 1977; #2£1F, 1985; Qiu and Qiu, 1995; ik
Az, 1997; Wang, 1997; Vianey-Liaud et al., 2006; Schmidt-Kittler et al., 2007; Rodrigues et
al., 2014; Oliver and Daxner-Hock, 2017),

KPR, fibk RSk B fa — B B =, FEfiibk BRSO JE Aeg
KT RIS I HGE M ST (Bohlin, 1946; Wang, 1997).  H FirxHfiit EIEAL A1 IIA
WEBEPTEFNIEE b, X3 BB S BT 2 . IRk, fENSEN
B35 2 T =2 BB R b DA 2 b R B T — A58 . BN AR A TE — A
BERRZRSR B, XSRS AT T X — SRR B RIESRAE, DLSARTHR AL R B
A RS TR . AT EEATIESE

B RESS R B A 52 R R R R 3 e e 22 SRR X, i XA T B A i
O R EEALIE PR 5 M 2942 km (BE1). 1ZHh s ) BT 52 45T R DX A o 3 )
W, )5 2 053 R — 1 XA A A A8 5 AR ST FE AR E (B 52 5, 1982, 1985,
1998; Ff:H . EH:E, 1991; Vianey-Liaud et al., 2006, 2010). #¢iT, Zhang et al. (2016)
L Tz XN Z 4, RN R AL T RIS, AR AR

Fig. 1 Google map showing the four sections in the Ulantatal gulley
Abbreviations: KK. Kekeamu section 5% 5o i A #1; SJ. Shangjing section b H:|1f; SZT. Shaozengtu
section FH8 P51 ; UTM. Ulantatal Main Section & 24584 /K & HI|Tfi (After Zhang et al., 2016)
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2 MR

B R N4 B AR A A R R R SRE, EAT A IFR ARG Cocomys
lingchaensis3< & 31F(IVPP V 7402, V 7403, V 7404); Exmus minit N &0 (KL H21E(V 7429,
V 7430); Tataromys plicidens’ii N &) S5 144(V 10534.1); Yindirtemys ambiguousiy
AR Ak B 1A (RV 46001), 51 144(Sh.785); Bounomys bohlinifi Gl i AN Sk & 14
(V 7348), TR k& 114V 7349); Sayimys obliquidens’tii F Al [ A% k& 144:(T.b. 279a, b).
i T AR SRR LA R R Ctenodactylus gundiff) kR4S, HIEAE B 3K H Schrenk
(1989) i & B A SR Ak

S & Ry IR 32 B T Wible et al. (2005), [F]Ift222% T Wahlert (1974)#1Meng et
al. (2003)5EE 7> AR, A R Hl Wang (1997) IR . Sk B I & 1 8 LA 7R
HT7TEMHEA BEFEQOIS) MR . k&l & 158 FH 2 SR liEhr KR, 7 05 I & 45 H 4
PR 3 BE Zeiss Discovery. V8, &5 E)N0.01 mm. HLEEIE F (8 b [E R 24 B HESI )
HAL S N FGR I E SSLI0 E ISM-00 SEMA . Sk TR & £ il id 1% 50 56 & 1225
Micro CTRET il FE 3R, FI A Ay 1k £ 25 % Wang et al. (2019), F14 100
KV, HLJE100 pA, 43 #$%29.01-31.37 um, =445 74 {8 F§Mimics Research 18.0 5 2,

S IVPP, HEEERE A HESI S NSEBEFC T IVPP RV, IVPPHRALE HH
F BB bR A S 5 IVPP V, IVPPRR ARG B HESI M A% 5 Sh, Tt
F52(1927-19334F) Hi 1) iy L 1 AE W) 52 5K HEA « AP AR (Birger Bohlin) £ H i b S b [X
KRR AR T T.b, BIRAEH I IE 75470 & v (Taben-buluk) s [X SR 4R ()40 bR 4= 2
T

3 Rk

Tl FR B Superfamily Ctenodactyloidea Tullberg, 1899
¥l FR &} Family Ctenodactylidae Gervais, 1853
EAEFR I &} Subfamily Tataromyinae Lavocat, 1961
E &8 Genus Bounomys Wang, 1994
¥R Bounomys bohlini Huang, 1985
YVANF  Bounomys ulantatalensis Huang, 1985
X Fdrht.
IR WL DB RM =R, TEIRE, HNKE.
B Z 218 )R B 15 R Bounomys ulantatalensis Huang, 1985
(1 2—10; 3 1, B3R 1-2)
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Tataromys spp. (partim) Huang, 1982, p. 340

Tataromys ulantatalensis Huang, 1985, p. 28; Russell and Zhai, 1987, p. 292
Leptotataromys gracilidens (partim) Huang, 1985, p. 32; Russell and Zhai, 1987, p. 292
Yindirtemys ulantatalensis Vianey-Liaud et al., 2006, p. 146

E48 VPPV 7341, —B/C T4 Hopd-m3.

B#E TVPPV 7342, —BUA N Bdpd4-m3.

HIFRA IVPP 'V 26125-26128, 44 | A& I H .

FEMBFNEAL PN 5 B 538 A0 3 223538 R, NSt 2 2L 353 R4

EATHHE RN IIRRER S, i EK37-43 mm, BA 50 8 Sk B a4
T SE TR BEAEAT LITWH%Z G e s ERAEK; Loy
R ESE G AR AR IE S RAPAE RS HEJE e A A E AN EIE;
ke AREIHER, WKL) kK 1/3; fg Sk mrigoR, il
kR, BEE S EAEE: BRE IS RO MR BRSSO B A R BT
Wrifl JETH s AT AE EL I s MU AL T I B 2SI Bls kA HENFLECR: [T 4L
INECR, 208 BB 12/3-3/4; JG &AL TM3Z G, BEEG: IS FLECR, A TM2
AMM3EM, ALEMEES: HAATHEHEN: WS UHSIERMER S . N ERR
gy, BRI LS ARG, AT Eml Ny, FALOOA, HALFpd FJ5, BAULE
KR

A B BT At AR B 5 28 Tataromys F1 Yindirtemys, BounomyslSiB X 858, H KNS
LA TataromysFYindirtemys FH 2864 s WES LA SERT, ATSA TMIU/M2EE 40T
s LR 2 LS W VLR 2 F LR B ARk .

Bounomys ulantatalensisF1B. bohlinift) /AN[F| 2 A7ET . MEME K, FAK KN N
JEF ISR Wik FRWERK, VPEMHENEE; EAWRTIARAIL, /i ikTw 55
FAHE, HAMEE fEH0; M3 G ETRBEERRTAR, EaRtyr: FM5R
MR 3 B T FI i R IE TR N 2 AR R [ (1) 05 B P AR R PR e 28 (1) R IRz AR
BER, FTRADAREEKRE .

IR AR A SRR IT, SRRV 26128, B T A7 O W I RN A2 0] BE 35 RS A Ak
. T A AT . PO s b B e B i A T 4h, AN LI B R A7 L T 578
MV 26125 MAEIBARAEELT, V 26126485 B g3 R R A B, V 261274511
W /N AR AR 0. PRI, R EARIEV 26128, F£5:2% HAbFR AN B. ulantatalensisi]Sk
HRASHATHIR. B, KFEMEERLEEEE, DA O NTE AR IX 444
FRASIE N UAEAA

B Fr(nasal) 4PFFRAERAE T 8, PV 261280/ (7N E MR, LKA, B),
Jeda S AR AE, R, RS- AU SR A AT A B B T s R-ASE R
UK. 4k, BB IS AN 2 ARIRE, vl Re S ILAE A 0%, BT HEL(EIBA, B),
4 & (external nasal aperture) 5 K, SR

AU E (premaxilla)  4fFFRANERAT T RIAUE, HAPV 261280/ 47 5e i 15 THW (K
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2A-B), HiIHH 1] 5 (facial process of premaxilla) B A 44 [ J5 & 2 (posterodorsal process of
premaxilla), [7) 5 & 3040 5 4% BT BORS 5 — /5, R Im TR 5 15 5 RAEWIHT S
FE R B S5 1 ] 55 1% (premaxillary laterodorsal crest).

Fig. 2 Skull of Bounomys ulantatalensis (INVPP V 26128) from the Ulantatal Formation of Ulantatal area,
Alxa Left Banner, Nei Mongol in dorsal (A, B) and ventral (C, D) views
Abbreviations: as. alisphenoid 55 ; bo. basioccipital FEFL 5 ; bs. basisphenoid FEEF ;
eac. external acoustic canal #hH-ii; ec. ectotympanic b5 ; eo. exoccipital /ML H ; eoc. external occipital
crest FLAMNI; ere. epitympanic recess eminence % [ & [ t; fm. foramen magnum FL& KAL;
fr. frontal %15 ; fsa. foramen for stapedial artery £5 & Sk fL; hf. hypoglossal foramen & N f#£2£L;

12. upper second incisor _|* 5% [ ]i4; ica. foramen for internal carotid artery #ii N & ik fL; inf. incisive
foramen | ] 15 fL; iof. infraorbital foramen £ '~ fL; ip. interparietal 7] T5i5 ; ips. foramen for inferior petrosal
sinus & T F4FL; jf. jugular foramen ZiE# ik L; ju. jugal #iH ; lac. lacrimal JHE ; me. mastoid exposure &
H FL R F 723, mipf. minor palatine foramen /M5 £L; mpf. major palatine foramen K5 4L; msf. masticatory
foramen W LA 4 £L; mx. maxilla _F 0 ; na. nasal 545 ; nc. nuchal crest Jjl#; oc. occipital condyle #1#4#;

pa. parietal Ti"&; pal. palatine 55 ; pcp. paracondylar process #f55 2<; pmx. premaxilla 55 ;

pop. postorbital process IE 5 28; ps. presphenoid i E ; pt. pterygoid ¥ ; ptf. pterygoid fossa 3 53 ;
spv. sphenopalatine vacuity 2255 sq. squamosal %, su. supraoccipital | #lF; tc. temporal crest 5l
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Fig. 3 Skull of Bounomys ulantatalensis IVPP V 26128) from the Ulantatal Formation of Ulantatal area,
Alxa Left Banner, Nei Mongol in rostral (A, B) and occipital (C, D) views
Abbreviations: ena. external nasal aperture #h &5 fL,; zpmx. zygomatic process of maxilla A Z;
other abbreviations see Fig. 2

L AE (maxilla) 4R AEAG (RAE, HdV 2612845 M E B ARA7 N 5. LAl
RS, g, BERUKLIESR. V 26128F1V 261250 W (&4), EE g T &
13RI EE s B AL T RESC B G 77 L AHE 54 g 1 AR BE (0 JE AR AN AR A% HIE 5
GG S5IHE . B S EE; 8IS fL(sphenopalatine foramen) 2 B0 [, #K,
B _EAE . AU R S R, MERS LA A RIS, TR S e £ I S R
1L (Wahlert, 1974); S FL 2 B F /N L2 R U4 78 £L (anterior alveolar foramen). i [ M. B
3A, B), HE LK, mEGES, REEIEWEM =M, el LiE k. B
M(E2C, D), FaE R Fi A B s — 5O TG L, Ak 2K SVE T4
FLIA 5 2B HLZ AR, 2K fL(major palatine foramen) 1 75 2%

[15 8 (palatine)  V 26128 [¥)fF5 i 7K T RANGE B R RAF e if . JETHW(EI2C, D), £
PUlS & 7K KA ok KB R R AL MAHE 2 8], BTZ 5MIRIARRT, fE&ixfE
M3 Ja: JEafLYIZE R U, Jo)5 & il(posterior nasal spine); 58 5 S AT Ja (i E il 32
& (pterygoid fossa)Fi fEMIEE; KISFLSM2JHIAHXT, /MEFL(minor palatine foramen)5
M3JEGAHXT B fG: 534h, V 2612578 KNS AL B ERCR AR Z /L, W R TR
Lo DTHTAE(E4), 158 5 B RS 58 BRI FL &8 20 5 A 2% J5EHE %2 (sphenorbital
fissure) 1) &G I 2% .

JHE (lacrimal) V2612814 VH B R A7 i, HINRAHETR . 5 WL(EI2A, B), [
KRR, AT BRSO G2, N SHa R, A B e, Ml
(K4A, B), HHEIERK K, KRECREIPEE; HEMR. SR Lo 5 7 R 57
PO 7] B RS — MM 8 s VHAL(lacrimal foramen) SR R, JF AL, se4&f FHE A,
EALERTIR M BT N, T AL T VE B T 56
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Fig. 4 Skulls of Bounomys ulantatalensis from the Ulantatal Formation of Ulantatal area,
Alxa Left Banner, Nei Mongol
A, B. IVPP V 26128 in right lateral view; C, D. V 26125 in left lateral view
Abbreviations: bf. buccinator foramen il /L ##4: f1.; eam. external acoustic meatus #pH-[];
ef. ethmoidal foramina §ifL; fo. foramen ovale Y& fL; If. lacrimal foramen JH¥L; opc. optic canal £
#:41,; os. orbitosphenoid HEIE T ; sof. sphenorbital fissure IEHEZY; spf. sphenofrontal foramen HE47FL; spl.
sphenopalatine foramen 45 fL; other abbreviations see Figs. 2, 3

B (Gugal) BUEEV 26128 RIFINTLF, BEAMNE S, A8 EE. 5
R JEERFER. BFHW(E2A, B), B EEKE. MHW(E4A, B), BigmrkaE
fE bRy b, A5HEEEE; WRATBUE R, K55 FREA T8 EEE,
IR 5 R A MR E i, BRI, BB, TS 55 BIR (zygomatic
process of the squamosal) i [ #Mll 34 73 Lk %

AiEr (frontal)  ZE 15 /0 (EV 2612581V 26127 R {RAFHLT, BB HERIEV 26125
(EIEMIATV 26128 (A5 MMRAF AT V 261255 THIWL(EISA), HiE 15 10 /i 2% i A 173 209 5l
HEE. WAy FaERANEE R E&E50E A, BEREEUR. ES
5 (postorbital process)fi T TH-A4& i, Akik. V 261250 (E4C, D), Ml )5,
BB HER > STEE . BAE . IS MEMEE . TCE A0 SR A e REER AR 22 1L
(optic cana)T§ 5 77, A HEMEE . BIGE = HETEIERZ LR T — A, TIE
B 1E F /N FLZ H 97 fL (rostral ethmoidal foramen). RiJifL2fG, S ILERITH 1
BORIEBRITEAL, 32442 )5 7 fL(caudal ethmoidal foramen). 'ZA0JEHfL2 5, 1EHEMEE
AR E B 42108 — > = fMIE /ML, 1T RE 2RI fL(sphenofrontal foramen). $5E%FL AN 5 i
LB A S, RAEV 261255 M2 5 . H4h, BUE B R T 3RS FL I AN TS Zof
o fE %k

T (parietal) V26128 i H BRI AT . B TIW(EI2A, B), PRETIE A i KRS
ST, U (temporal crest) T0E 734 TR 7 AU BE SR 20, 15 T 40 BN R~
BEIR A [ AMUT AR} . TOE 5 MU 98B 8T 9 K T (R T - B 58 b, A ShE B, WIS T
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AIE B AR AN, —FEE, KBESEMEL, HHEEER, WG eTng
JEM R AR s 55— 2k R T T-i5% g, RIFEREESIE, BEFEFEREZEEM, W
i S A 2 T i 00 R AR i 5 RIS VA

[F] T3 (interparietal) 44 Sk A THB ORAF AR LT o 15 HOWL(EI2A, B), [ THE UK,
BEME, AT G, MIZN 4% (lambdoid suture)) it &2 E T

HF(pterygoid)  V 26128 HWL(KI2C, D), BB S SHRHE B NEE, RIS EENS
HHEERNN: 5SS IER, B850 )5 H E (pterygoid hamulus), S5 Wi HTR
(rostral process of bulla)ffi%; 8 AN 2 [ AF1EY IR 256k, VAl | 3 5 AL iH 4
(basipharyngeal canal).

i (presphenoid)  V 26128 HIWL(KI2C, D), BIMEE SRARR, PR BRI
Ji5 7% ik (sphenopalatine vacuity), i 5E-HE & 4807 T M5 S 65 2 2 A7, M UL(EI4A,
B), AUMECH AT 55 HEMEE A, (HSIEMCE M H 20285 AT fL(presphenoid
foramen)#¢/N, A7 T AT AT O, 1ZFLIEV 2612545 % I 2

HIE it B (orbitosphenoid)  V 26125 MWL (FI4C, D), AEMEE # 8L S S8 M, 15
W& SHEHE, FaaEeREE b, HAEEM B4 fL(optic canal) G HE %
(sphenorbital fissure) 115 Zx; WA FLEEAR R IRRAE, FFOsARFTAMEM, HA G
S LA AR TR LS SR ) 2 iERE L, iR AR 22 FL 2 IR A B K —
T RE, RAEEMSAE — M REREE ZHMnit.

BLitF (basisphenoid) V26128 WL(EI2C, D), Julk & M1 2R HIFTE, 71 B
MR R, JEE BRI BRI 2 AT B B AR, S B S WV N BEA
o MIZRIE S 510 il 1 IS 2 R 3 - W 2 Sk () 7 2%

B (alisphenoid)  V 26128FHIM(KI2C, D), B BN HIR, kL =M,
BT AT, B R B KT BECE: Ah I (ectopterygoid crest)
i B AN G L R ARk, AP AP ™Y HAC RS A # (entopterygoid crest)
fE B B F R CTHIE R, BRSNS WA E RO h i 2 fL(middle lacerate
foramen). V 261281V 26125( M (Kl4), BEEEITLIEEE, HigRHE, FHERSHE
W ARER, R B RRHE RS MINEE . E AN, K SR AT AT AU EE |, B
B FEAER3ANL: UIEFL(foramen ovale). HiALFH4: FL(buccinator foramen)AIIE Al
22 flL(masticatory foramen). BN [FFLAZFARFIEAMI, BREIE, FFOEARAEM; wALA
LA s LA T ORI AL T, For m A 2 LA 2 AL, i A %) 2
WA Z AL, XA FLAHE HENETE . 5oh, SRSl A EE EAAE — MR I, M
LA KT AT ReA MK E DAL il e, v REAAER 7 &I UF [5 fL(foramen ovale accessorius)
[Ptk , AH TR P B FLAR & A — N KFLo MHTIINE,  WGEHE 2 A0 B AR5 ) B AH A2 Ak
AL, CTHI R AR EEIER @ [ 3 55, 7 {2 IR HT H (rostral opening of
alisphenoid canal),

i (squamosal) - MALFFR A THVL(E4; 5B, G, K), 5 {2 15 To0E A1 3 A 4%,
= H AT AL R B A O, B JC SRR . HW(E2A, B), i 5 b g K TR
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I cm

Fig. 5 Skulls of Bounomys ulantatalensis from the Ulantatal Formation of Ulantatal area,
Alxa Left Banner, Nei Mongol
A-E.IVPP V 26125 in dorsal (A), left (reversed) (B), ventral (C), rostral (D), and occipital (E) views;
F-1. V 26126 in dorsal (F), right (G), ventral (H), and rostral (I) views;
J-M. V 26127 in dorsal (J), right (K), ventral (L) and rostral (M) views

- FFR e R g, BB SR, Ba R RN BRI
(BI2C, D; 5C, H, L), FaSCTT 5 808 Hidk, e PO T ph ik 1 R F 21 e o g e 350 i
(epitympanic recess eminence of petrosal) 3t [ ¥ A, MU T FH 8UH J5 A4 Al o

7 (petrosal) V261264 MM (KEISG)F45 A CTHAZ M EE, &% L[5 (epitympanic
recess)IEHNE R, LIOREMASETTEM, WNETLRR, FEMBAR. 7K (mastoid
exposure of petrosal) /R A NBOR IR, iz HNECR, BEs LB, RS
gy B RE e R R DA R RV A R, AR LR AR B . LR R ER 1 R T S i EE H AR
W, TWRARL, B EFENHAFAERIBHEE. S858CTRAR, v LRSI NS &
FIER TS B V 26127 MW (K6), W (promontorium) £ [7 ;22 M Hi(cochlea) A
52 P B IO S e A, (ARG 3 T, Rl (modiolus) i ] BT AMI, el 5 % bR 1 1 % £
N32.7°, 5K IR AR D900 W A AT R0 73 75 S A A I 4 (anteromedial shelf) F1Hi M
(anterior depression), B NMIZERT /S, (A RGN AT OR, G (A1 H — %4
URE ) T PALOUSE AW, K BT 111 Sy PA IR S 23, 22 AR RS AT T P 001 28 76 Wi Y8 AT P 000 4 PR S
FHES, FEAEAH 2 A AT R 5555 (auditory tube)Hij 118 1] % =5 (tympanic cavity)Z 4.

SN E (ectotympanic)  Wrifd HANSCE B R, V 2612645 A(EISG), Wil kK,
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KPS K W 173, mERT Skm s AhEE AT S A B R AR AT R . 6 e R A
e, RS ILRAME JIRE: AW E 5 4h H 1E (external acoustic canal)iZEi i % Fl
A8 H-["](external acoustic meatus), H.~hH-1& A G 0] BH 5 58 B FHr s M), - 55 AME AR HIE 5
R IE A — A /NFLEGER 1, 8954 % (tympanic fenestra), 4 E- TR T2 K W
BN, V26127 (FISLYAIV 26128 (K2C, D)IEMHIM, A K —S U RairE, JL
FH T AR B R A A ) W R AT PO RN LR T B (BR B AT T, B &
AR R AR I O EE A — AN NEL, B SRR, ROAEE Bl ik fL(foramen for
stapedial artery), CTE & Eo~, WrilWEESGHT, TRt

anterior

medial

posterior

N\
ams

Fig. 6 3D-reconstruction and some CT images of partial structures of the left middle ear of Bounomys
ulantatalensis (IVPP V 26127) from the Ulantatal Formation of Ulantatal area, Alxa Left Banner, Nei Mongol
The yellow model in the center of the picture is the ventral view of the middle ear cavity (some structures that
obstruct the observation have been removed) and is surrounded by CT images of different parts of the middle

ear cavity. A—A’. the transverse plane through the opening of the auditory tube; B-B’. the transverse plane
through the anteromedial shelf, C—C’. the transverse plane through the promontorium;
D-D’. the sagittal plane through the promontorium
Abbreviations: ad. anterior depression Hij[Y]; ams. anteromedial shelf fif N f]4¢; aub. auditory bulla rifd;
aut. auditory tube MHEYE; coc. cochlear canal Ij4 % ; eac. external acoustic canal #hH-IH; epr. epitympanic
recess 5 [ 5 ; prm. promontorium UF; tmr. tympanic ring #¥£ , Scale bars =2 mm

Wy /i (ossicles) V26126017 | A & ARG 1 (BI5G), V 26127F1V 26128(84F |
e 0 B R AN (BT, (R AR T BRI, V 261278 H ARG B 20 PR AP vE
e LRRE A, V 261281 2 RBURSHEAIEN . BT IRAFER, Fratsf
YR K INEE T (stapes). CTEAZ IR, V26126, V261271V 26128 ¢ 4RE M H A 4.

FEE (malleus) A7 TREERTAMU, AT, HA L. . WA R4 A 51
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(EI7). HEE kA ar e s oK
AN TRA, T LR AH B2 b A, 52 =
R CRITR: {EfE s ST AL R
WHANMEA I RE, SRR, #
m A, A BEA L ZE (muscular process, 1Y
WAV 26127); MR T ZHEWN, LA02E
NI G A A8

fii'g (incus) 7 FHEE FAM, BE
Il B AR FE BT B (EI 7)o Bl 1A
HERMSCHEL, HEE ORI R S ER, B
AN ARAS BT AL s LA E i B A K
) Ja SEAH T i, SR eI A R R
t, EBCIREIE.

MH H & K (occipital complex)
— WKL B B AR A BN )RR ~ lmm
(basioccipital), b ¥k 'E (supraoccipital)Fl A,
REED M:%(eXOCCip ital)]@é\ﬁﬁﬁi - LM ulantatalensis from the Ulantatal Formation of

Ctenodactylus gundi BB 2 R B B A Ulantatal area, Alxa Left Banner, Nei Mongol
e oN— /[\ij%%(Schrenk, 1989), Ak 4k A.TVPP V 26128, lateral view of left malleus and

g N i i icular with the head of malleus forward,
TR R e AT YA Incus 1n articu ;
Fbs A BRI 2 REALR TRk B. V 26127, posterolateral view of left malleus and

M anterolateral view of left incus

V 261281V 261275 H M.(&2C, D; Abbreviations: cb. crus breve fifi & FH JHl; cl. crus
1, SR, S0 ot ST o L
BRI AT B2 A MY, BN FE Y ma. malleus 4E'&; mn. manubrium & #4;
TR 98 MBS 85 5% 98 (paracondylar n. neck of malleus 4 i
process)Z [AIFFETIEE, FLBIMK ] e ML 27 it (Wible et al., 2005); ZER0E G AMEE, 56
A HEENCE R BBREITIE R U, WSS, AR AR FI g b
54Nl 2 8] Bk 2 (tympano-occipital fissure), Py KA LLIR 5 4 SR G IR 1L
MIGAERT RS . 2R 04 H S fl(foramen for auricular branch of vagus nerve, [&H1A~a]
W), #iER K fL(jugular foramen), 5 T 5274 fL(foramen for inferior petrosal sinus)F1% [N 5]
JikfL(foramen for internal carotid artery), JLH 2 Bk fLAN A N SV FLAE AN AL &, 20
P B K FLAL T8 B SR AL T O BE R I 1 58 S L R A SO0 1) O B T AL T T M AL
(hypoglossal foramen), /)N

V 26128F1V 26127TRHIM(EI2A, B; 57), Fs TS 4 BN 56 K P B4 1]
TUE R AR, AT AN A S B b B Bs R A AR AR A ) RO A s AN 2R 5 b i A
;IS 2 ROA TR (nuchal crest), JLIE A7 B BA R 558, BN i) B e s .

V 26 128FL WL (E3C, D), ¥La KALAL TR EM, PR, HEZ%H Eiaim,

Fig. 7 3D-reconstruction of the ossicles of Bounomys



318 Vertebrata PalAsiatica, Vol. 58, No. 4

M2 AR LS 73530 BH AP B PSR M s B AR AR 1 B B8 MR B DR AL MO e
BRSNS IR AMLE SHEME KB SR SRR, AP0 PRSIl flin
KPR IR ERUE R o s % LA (external occipital crest)TE L,
BORIE, H5OUSALE, PAMEPMZME .. (HV 261254 F, HApsbgIEsEmsEs, Hm
M E AR PR, 2 N7 FAR, RUEZ B MME; 5740V 261250 Fid EAF
EHERZ IR, W5 A =k B AR (ESE). 4FFR AR R ML #R5 R E A K
(R R, T P AE W iR f5 R THI(B13C, D)o

NAE (mandible)  ALFETARAHRAE TN AE, HrhV 26128 R AR, BEAR
AR R, HEEHMRA, EATTUSFEEAN TS FOOMEREE, V
26125-26128%i ] WL (I8B; 9B, D, F), Ffiiff(mandible body)%% v HJE L&, FaisC
(ramus)WHL 5 . 14 FR(diastema) i ZA M HAC, TFalkbRKS Talg KEZ PR
0.22 (B$3R2). ZiflL(mental foramen)fi, Tp4 F77, AL FaAMES . k5 (coronoid
process) B4R, HHTZ 5 IR /A 20°945°. BRI (condyloid process) ik iL: #E
RRTH ZF BT, Bl BRMUK TR . AR (angular process) BN R IE . WHLE
(masseteric fossa)iiik. FEMIME LI (ventral masseteric crest)B] & H. [ B ZEH Fm1 2 T,
g LI (dorsal masseteric crest)#t 55 HAG . V 26128 F MM, 3 P AL (medial pterygoid
fossa) 2 HIE, BRKHE, ML THRESMARES ] V261255 ML(EI8C)H 4k
JUL5 (lateral pterygoid fossa)itik H/h, AL THRFEN MM . N HifL(mandibular foramen)Jf
OElfE, T rPIRFE T T . itk mmlmA —HRETRfL.

1cm

Fig. 8 Mandibles of Bounomys ulantatalensis from the Ulantatal Formation of Ulantatal area,
Alxa Left Banner, Nei Mongol
A. IVPP V 26128 in occlusal view; B. the right mandible of V 26128 in labial view;
C. the right mandible of V 26126 in lingual view
Abbreviations: an. angular process ff %%; cop. condyloid process #55%; cor. coronoid process &R %
i2. lower second incisor |z "] 1; Iptf. lateral pterygoid fossa 415 ; mac. masseteric crest B JJLI;
maf. masseteric fossa B J/l % ; manf. mandibular foramen | & fL; mf. mental foramen Zj{L; mptf. medial

pterygoid fossa Z P )l & ; nf. nutricium foramina #4537 fL; p4. lower fourth premolar 28 U /i 114
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Fig. 9 Mandibles of Bounomys ulantatalensis from the Ulantatal Formation of Ulantatal area,
Alxa Left Banner, Nei Mongol
A, C, E. mandibles of IVPP V 26125 (A), V 26126 (C), V 26127 (E) in occlusal view;
B, D, F. the right mandibles of V 26125 (B), V 26126 (D), V 26127 (F) in labial view

BTSRRI A =M, ETTRIREEEL R4 R, CTR R b1 ) J5 & fi
FITPARIE M, Rl 2 B A B A AMUTEI1/3, RRZR A B EEN KL
IRAEGL(EI3A, B; 4A, B).

I A 41 P4 BIM3 ROSHR PO R (1)

PAJFARHENY, AIRBIRRE: FENEHETE, ZHME5EIME, FHILESK,
TERGE IR =M, AT RU . BUE, BRI 1240 5 EEARE, Sz E0E s S
AT AN, SR R ARE, B B I O SR K R 52 (15110).

MBI T JRREVIE, BMUGEHRTRMERIK: JERIHTREE K FEME
B ERAE B ZF i8R HA . R, ARG IERZ AT A A MHE: §i
W, KBS AR —F: Bk E0mA — R ALY siasE; kTS
JEEUEEMHE, Fhw SRR LR . aiMaEK; FEGERUE, B8 HaETMA
JEMITFRE s JEM2EH A, WarMA R M NMERVIE, ®baJE S S MR,
HH TR DA o 2 A 7 T AT 0L A B PR B T, B DR IR . 7 IR DRIV S i 31
M1, 5 BEDRTTROAR . A ITEAR RS IUT: IREIREE F 2R MR 2 b mT DA ER 3 [ Ay i
- N B R, 5 B kT 1l — E(E10).

M2ERTESRUTML AR Z AT MEECR: EaREl: FllEk, fr
MRV, B EER: J5MEREKE10).

M3 R/NERIEM2, SMIAIM2ETAN 2 i SE b th e, &0, J5E
BMIAM2 T R R ) s R0 B TR, R BIFTA(3/4); HriE A5 VA HBMIA]
M2 BB s A T B A (110).

IR G2)RE T 2 B A = AT, R S BIim3 54 R U7 (BI8A, B).

7] LA —#E, Rk S pd 2m3 T ARG R (R 1),

p4 R JEARI R JG 2R J5 s AHE(V 26125, V 26127, V 26128)804 B5(V 26126); il H T
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AT VIE, [T H: V26125474 N5 1 (= mesial metalophid), & a3 T =
M, FIRRERARBE, AFRRME; NAMEDR, S-S, FAMERE RS T
JRASEBE(V 26126) 8k [FAHf 5 T JFEAR M T 9%V 26125, V 26127, V 26128) (410).
mlI K KT %, TEARBETRESR; kwEss; TERMTEREZHEE, &
R FEREEHBEREA: THEREES NERZEEGHEHENE; =AM
B, K TAMERR, #a, M TREIERLEL; THREE, TW%ﬁﬁ*m%ﬁf
MEf, 5 FERJEEME; FHARBEEERE, AEREE; V 26128EHEEE,
DL B PR AT R R 5 R AN S [R] R e TM%I%E\MF.TA¢“E
B, TUMNREMRAEBS TIRREME; TOR/NMBINEABRIEIE, M2 TR
MIFF b NAMUIEE AR MATF EMR. BN, BRI E G IRER v TR
Mmemmm¢%Eﬁ%&umﬁﬁﬂﬂA%i%@%E,ﬁmMT¢MEWﬂT&
s T IRAREE SRR Z b AT DU 5% 21 R & 00 21 f5 30 7 1) 1) B IR (1 10).

2 mm

Fig. 10 Occlusal view of cheek teeth of Bounomys ulantatalensis from the Ulantatal Formation
of Ulantatal area, Alxa Left Banner, Nei Mongol
A-D.IVPPV 26125: A. right M1-M3; B. left PA-M3; C. left p4—m3; D. right m1-m3;
E-H. V 26126: E. right P4-M3; F. left P4-M3; G. left p4—m3; H. right p4-m3;
I-L. V 26127: L. right P4-M3; J. left P4-M3; K. left p4—m3; L. right p4-m3;
M-P. V 26128: M. right P4-M3; N. left P4-M3; O. left p4—m3; P. right p4-m3
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m2JEARA T ml, SmIAFEEE: MEBR: T = MRS EHIT N IR T
JRARHTE M N = MM FIRREREIR LR NEMER: FAMITELR; &
THI P DL 2% B e, AT S IR A, S B TR LR (K110,

m35mlIAm2 AN A B AMERERK; N =T R T Bl s PR R
REM, HATGEM; FEHE T RFRSrErt; FXRAARBMICE; XM E b
(10).

Table 1 Comparison of measurements among Bounomys (mm)
B. ulantatalensis B. ulantatalensis B. bohlini

V26125 V26126 V26127 V26128 Average (Wang, 1997) (Wang, 1997)
P4-M3 L 8.54 8.54 8.12 8.18 8.35 / 6.15-7.30
P4 L 1.4 1.29 1.17 1.38 1.31 1.84 0.98-1.48
W% 1.88 2.07 1.71 1.90 1.89 2.16 1.23-1.97
MIl L 2.09 221 2.12 2.08 2.13 2.24-2.56 1.31-1.99
W 1.96 2.23 2.01 2.08 2.07 2.16-2.53 1.48-2.05
M2 L 2.28 2.42 2.39 2.38 2.37 2.56-2.80 1.64-2.13
w 2.29 2.58 2.47 2.42 2.44 2.08-2.72 1.56-2.09
M3 L 2.52 2.52 2.46 241 2.48 2.24-2.88 1.72-2.16
W 2.38 2.53 2.37 2.43 2.43 2.45-2.72 1.60-2.05
p4-—m3 L 9.07 9.24 8.61 8.55 8.87 9.12-10.08 7.46-1.71
p4 L 1.45 1.49 1.25 1.26 1.36 1.60-1.76 1.48-1.56
w 1.32 1.41 1.21 1.25 1.30 1.28-1.65 1.31-1.31
ml L 2.08 2.2 2.27 2.21 2.19 2.32-2.88 1.89-2.01
w 1.53 1.79 1.82 1.77 1.73 1.76-2.40 1.44-1.56
m2 L 2.52 2.58 245 2.55 2.53 2.56-3.36 2.09-2.46
W 1.95 2.22 2.12 2.13 2.11 2.08-2.61 1.64-1.97
m3 L 2.9 2.9 2.77 2.78 2.84 2.72-3.52 2.13-2.38
W 1.87 2.14 2.08 2.15 2.06 2.05-2.61 1.56-1.80

4 R

4.1 FSFTEE R TR

Fi ik B R Gervais (1853)3& T3 4E J& Crenodactylus ST Y, VNG 41 & B HIAL A Fh
U Karakoromys, Tataromys, Leptotataromys, YindirtemysFSayimys=E it G4 AN ZFHH
Wang (1997, 2001)xf fii ik BRZEHEAT T RG 0T, Kkl B FH Ctenodactylidae) 73 4 P4 /N 1
#}: Tataromyinae, Karakoromyinae, Distylomyinaef1Ctenodactylinae .

15 2% PP OROHT R LI AR R R 8, ) 5 [ T Distylomyinae i 4 71
15 76 A I Ctenodactylinae [ X H B = -4 (104G 28 A8 . b4 )t 45 [F] T Karakoromyinae,
DOl EEAE T M EHPASE 25, FHNENE, FH T8 MEIRAME, A
R FHW NREREERL, AHRM, FRARER, FTRVEK, B F%. M
kL5 Tataromyinae JU| e 5 ZRFE, thin: @K, EEERVIZHE, FHEH
HEREELR, FRREVE, MUMM2EKANE, A MR IR S B0 5 & MAE: T
FItG R RGBSR, T =AM A Kk, #istke o] 2 A8 T Karakoromyinae,
Distylomyinae&¥Ctenodactylinae, Ifij V. 1% +& Tataromyinae ] Ji¥ i o
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Wang (1997) 7 & X ) Tataromyinaetd, &5 Tataromys, Yindirtemys, Bounomys =" J& .
Vianey-Liaud et al. (2006)#1Schmidt-Kittler et al. (2007)473 5| 237 | Alashania 1 Huangomys,
J44 2 9 \ Tataromyinae. #ilt, Tk (2019)i\ NAlashania 2 Tataromys 11 H 574 o

2R (1985) MK M & 2 BE 85 IR IO R 5L T A Tataromys )R . T, ulantatalensis
T bohlini. J5KWang (1997)% X A Fl N Tataromys 5y 3 ok, 8 T W@ 0HK)
Bounomys™# . AN, Vianey-Liaud et al. (2006)i\ N Wang (1997)% 7. BounomysFTi%k £ 1)
FROEHS 2 R AR R R (s BUAMRGE . R R . W RS A &8 0E), IF HB. bohlinifl
B. ulantatalensis Y5 Yindirtemys3: 2 —3{TAECH AR (B R R 5B 5 A 2R 58T A 1),
A I 3 5K % 35 Bounomys, ¥ i AN FIAN T Yindirtemys.  Schmidt-Kittler et al. (2007)
%44 7 Vianey-Liaud )0 25 . F £ H (2019)i\ N BounomysH Yindirtemys B8 44, 77 7] 56 4
ANE, 58 Bounomys{lyR & —NH %UE .

B W8 Bounomys Kl Yindirtemys ks A, R I =3 2 18 BE A5 A ASh 1% SAF 72 W
XA, @5 Cocomys, Exmus, ProtataromysiX ¥845% |5 U6 i 4 ik 5 25 Tataromys,
Yindirtemys, SayimysH — S8t 30 I RBEXT L, Bounomys @ik &t W FHKSE. A
I8 I LK RN 55 AR S AR i S R AS BN IR UG - Vianey-Liaud et al. (2006)
NN BounomysWI i E T8, FFRZFFAERL N IR A RFAE, (H5 DL B34S FaG KB AH L,
BounomysEHRS2br A . AN, Bounomysit A5 —YAN[E] T Yindirtemys [ RFLE -
Bounomys[t) N WA BAMNGE, HATAMEHE R Y9V, #%Vianey-Liaud et al.
(2006) % A BounomysHl Yindirtemys3EG fifik 2 — Wit HIE T kMR, SR G AN
ZF IR AR, AT RN RN INE R B AR SS . B 2 R ECE AT,
1M 7E Yindirtemys FIZ RN E A . FINE R BE Dl 2K 0¥ H . Bk, 75
BounomystioN— N A& . WML, WIEHMEE, Tataromyinaell /£ % A Tataromys,
Yindirtemys, Bounomys ¥l HuangomysiX44™ J&

MBI T Tataromys 2 JoET, B B FREZK, FRAME; FERRE
BRI K B AR T =AMEBCRHE A MR THEIE &L ART
Yindirtemys 2 AbAE TS EARXI 858 s B0k EREETE, WESIMAL; LA ERTCRAET
s pA NAMEEK: FHIE NHAREKZEHEIE, @5 B2 555 .

HuangomysF A/ 58 LUK, PATEFEEBIIMIYERE, Bk FRAM AR, WHEK
H, FHW NMERREBEAEKR, LR=MM, MMPEFEREEEN, TRARE THRIE
o XERHIE S HbR A 22 A .

Bounomyst,E5HMANF: B. bohlinif1B. ulantatalensis. 3 f¢ W 5 FIAS [F) A& B
FKNRES, B. ulantatalensisTFMI [ KBEZB. bohliniF [11.51%; FHANLEEZ T
AL, B. bohlini kA ¥ RT U 7 (RIS, MR R P, P9 RS 41 A
W, NHEWETHNRITERSS: TB. ulantatalensis t F5 ATV H AN H 5 R RAHE,
H S ) S, MRS M, R AN ARETE RIA, R ) 1R S P K
A SR U (F); HAR AN ZE AN . 5B, bohliniAHtt, B. ulantatalensis¥iA - 2 AH X 5 fi
Ky BN E: FHEFRTHNRETIRERK @R, HrdRb s f ik 5 4T B.
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ulantatalensis, L4+, HK/INBIETEB. ulantatalensisi) A8 VU N (R ). 25 EEEE, #idf
BN 24 5 & T Bounomys ulantatalensis .

42 AR IELE L RITIR

ket ik 528 Cocomys Ml Exmus #H LG, Bounomys R il 2 Ab E3AE: 1) B
SETREE BT AR AT 2) BEERMERE G 3) ERFHARE: 4) . &5
FLRM G R HIREZ R 5) fAEF A HIE; 6) Wi Mm%, 3k; 7) #gkn
HIZ R 8) T fL. HE T FLAMEISFLERER: 9) FafLf TM3Z )5, BEEfE: 10) &
A IR R g S (LT R 1-2) 0

B T 1E R IE B R AF 52 UF B Bounomys Ak, WE AR Bk fR 28 RE Tataromys Al
Yindirtemys 135 id ik 18 (Wang, 1997), HH Yindirtemys{RA7 8 %, AR 1/ EHfT
Hor. BLEMCHBIMELRE, X=AEREREATLSIEFEHRLL, RENNEMEE
N ZE R

Bounomys 5 Tataromys#itt, fEERIXHE: Bounomyshs fLI A Tataromys A
B WREESALM SR AU R ILEDN, LB, A THE M IEF (Tataromys AL T
HEFS o b)), WAL 2 =1 ¥ (Tataromysth 2[R ); WL 2 L 5w UL & LA B (72
Tataromys NI A BT -

Bounomys 55 Yindirtemys 1 X | FIFFE /& . BounomysHE ZAM TH TG V4 WIS FL
FHSERT: B ARALsE, WMl 58/ bk 214K i BB VE I 32 2E4E0.28-0.36 (V 26126[K 5 [k
B HIEMER R, RESTEN), 1M YindirtemysFSiRE A, FEH a0 %8 5 B8k 51K 1
FEAE A N0.11 (WLFH22); Bounomys KIS L% Yindirtemys I A8 T Gl O L
WS i BOIR AT YindirtemystH K & o

1, ] DU 2GS Bt 2103 5 A B GRSk R AR T RO RNt Bk
., MM, JCHZVAR A B 4i 4, M, 8o mmminse. Rk
F, SEWEER: pIAEEERZEK, RS RMER, TR BET Y
SR ERBRE X ER, SRR B, FEIAE®E: HLHEELSEE
NHEEW: EEREH; HEEAHZEARE; s RS )2 E T e T 44
ANy SR B TS EALIE R s AP & FLANIRAE LR 5 0 — AN SR AL B R[5 LA O 3] LAk
R RINES; s B AE AR, WETREIEI: iR EE R Ml 7Rk
HiE; wobgst—PRE: S kmarR; SanrRokek: B m k& DE e,
NAUE DAL IS, DRGSR VU RS, BE IR IR R AT EAR CRRE &
BUTEWERL-2) .

CLAT BT AR Bk SR 2RARZR Sayimys 1) 3k PR AF B 73 FEA 2 (Bohlin, 1946), i&id 3
A B RET EE AT LA 2 ATt 21 A ogr R e Sk B A — e AL, e S EKP
T 55 il FJEG ST TR AS F AR K, A4S Sk B B it s I KPR/ EMEK; FRAME
HIR%: BEME AR KIS, R rhRs 28w Uriefsas N, Moo Bk
s NEEBSLATRS, B0 R LU ) A A R A . AR T BEIAR, AR RS Sk )
BEAREEA XK, RORTE G S LA B AR LI KNS s 1 A B st
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GE BT TR A BRSSO T 5 R0 ) B [5R0  ac J0, T AR B SRR AT A R
TE R 25 NS I o AE U ANAE R L A2 1) U4 1l - [A) X W (0 B 85 A i 4 22 IR JR I8
T BE A2 WIS LA B & IR IE o X LB AR AR ik iR Cenodactylus valiff)"H g UL 5347 (Hautier,
2010), TAIZIE J5 1B R IR JZ R VLE RS a . ARt st ik RSk B 1
IE T Lt —2B9 R, RERNIAT kg SikFER, Ea@RyELnE%, P
I T W AR PR B R SN B Y T AR, DRI T R 2 IR SR UL . kAN, R
AR M w2 JTLURE i) AT 2B Ao ] it -5 VR S W LAE W R 0 R AN A X B o 3 e A 3 [
B, MURFEER TR, AR RSB 45 A ER AR S B AR R T SR AL

Cox et al. (2012)%F JH AR ik 14 28 = PRI L &5 14 A BR TG /0 BT aR B, S BLIUR 254
X T A BT EHE 3 B o R, AR T A BRI RS B FRL SR . MGR It BT
Hi ik GRS T 25 40 AN GE i B B A Ry B i R, A A LT R AR B s . SRy, Bk
BICACEEFEARRTINGE, 950 RRil B GRS ) BB o Bk SRS Skl B i ik b i ix ey
AR AT B A2 X Tt UK A BRAR A AR T M R AR N O T R ) AR AR - R X —
RIAIEAS AL 1@ W (Meng and McKenna, 1998; Zachos et al., 2001; Kraatz and Geisler, 2010;
Sun et al., 2015; Harzhauser et al., 2016),

MGG ET T BT, A BE R SER TS TR A TR, HX B MK
AT ERED, B Wi, B EREMARKE R, EE kORI AT E K DL A
HRIFSBA GG . K I LT 10 B (Meriones), 58 590 B (Desmodillus), S5 5 5
(Dipodomys), AEPNEk B (Jaculus)F 51 G Ri(Macroscelides) 55 & N 538 53 130 A /N 7L
Y, XEATR TR BT LD RE A FER BT, W U R IR ORI W D1 2 ) PR A (v
HUAN R 7T 2R AR AR 2R ) o] DAY 5 FARAIT 7, AT BE 47 Hh 3 8L T 52 PR 55 (Webster,
1962; Webster and Webster, 1980; Mason, 2016a, b). #5312 8(Chinchilla)th B A %k
I IEL, XRENMAAE T2 WL T RS, AR 6 HEXOEA AL
DRe o A A W AN A By Sk IR R K, AR B i SRR 885 iy JUL P R AL B R O S5 AR IR A )
T 185 HAK AT /J(Mares and Lacher, 1987; Rosowski et al., 2006; Mason, 2013). HlAE#i
Bk B (Crenodactylus)F A7 T T R G R Vb EIL X, NS 2dmit 2 HXES, 455
22 AR AL, TRe L A BB RSN 7. BB AR AL R H XRS5 DL R E R TR
RN FLEN AL, JCH S I AR AL BRI B 22 o . 7ok, MIEHTTH 2
Bt SR EEET A A AR T, MR S 0T FE (Prothero and Heaton, 1996; Zachos et al.,
2001; Sun et al., 2015). PRitk, #ogri AL RIS RRWrE ., FLR Lo RS AOFE
K YR B Sk DA AR A S () B 11T S SR AIE AR T et R T 1 s AT 77, AT B 4
i3 ST T ST T R A .

5 &g

W52 5 2B B R LR A 4P B SRR AR R T 15 22 BB R 147 B Bounomys
ulantatalensis; IXEEARALRAF T JLIE 205 (R S T A 3l VR b ik D9 2 R S 3t
TR EATRAEE R .
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MAEF I RIHHTIE, B bk SRS E R T MR AR, B S5 R dn e AR AR O
SR, BARRIUNIE R FLY A, araiE s ImEms. EalBiRE e . TatE ik
GRS VAL R LIRS SE ARG A, X LS54 AR AL S e 1 I T AR Bk B R NEL g R 7 P 1
SRe BEAh, HIXESHHAR A T RERA FLARAMYTI DL L S ERRE R K
RIFFRTIER . A AR IBA R R, X LSRR AEAR W] Bt AT ) T 3 s A AT )

MaEHTHE AR, SRR AR, HERE U= BN K=, HEh
HMEN BT R AR FE . A ST U R B 5 0 AR 5 g A BRAE s R SR )
BE BB 54 B 5k, HARAIIYT A5 R X (R G D SR A A7 3 R & B
PR, L RS- 45 A A B X5 A 324k, AT REAE XX — I I e BRI T L I —
ARG B o

Bugt Rk, AM. 2R FEA ZARE. M, TFELIMES G 2R
S TAE, AR RMAGRFA HARMF Yo TAF; RKRBERALEZF I TRERE
REL; THA. GF. FEAFERMSEHRTT A BGITH; SHHBITARA;
et R AT AR A AT CT 42 ; 8l oAb 8 R R AR £ CT Mg a2 P33 7
FWAE, RR . FR BRI, AR TR HE,

Supplementary material can be found at the website of Vertebrate PalAsiatica (http://english.ivpp.cas.cn/sp/
PalAsiatica/vp_list/) in Vol. 58.
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