839% M2 HERIY EFER pp.98~114

20014 4 H VERTEBRATA PALASIATICA fig.1, pls.I~1I

AREHHRFTRA R ELTY
4 A

ChEM¥REHEAYSEALTRS LR 100044)

WE #BRT 4R 10 Bkt BEILE (Gobiomys neimongolensis, G. exiguus (FH#), G. cf.
G. exiguus, G. asiaticus(F ™), Gobiomys? spp., Advenimus cf. A. bohlini, A cf. A
burkei, Yuomys sp.F Protataromys sp.). LA Mergenomys neimongolensis {EBEIFpE T —Fr
&, Gobiomys. HASER: ITHTLK; B Py Bk B IE, TRAT, BREX, HMIFHE; Paps
EHHA; EAREXTR, BEREE: ML # M2 BEAH; TIMNSHTR/PRUERI. G
exiguus B SR: MEBDN, LB ERIBAE P3 2, TARMRTRRSGE SR, THREM
THE#. G asiaticus I LFBBEREEPI NN ARARRENEY: LAKER
8, B/MREE: TRRRRE XN ARE M.

Gobiomyidae F B E1E Gobiomys, Mergenomys, Youngomys FIna B% 72 5738 i) K 4 & I 57
RE 4R AR SR ERETNEERE. REERER, THERBRIE L. mikKd,
ETFEEY. P3EE. Pips EAEL, LAEERMAEREE, SHAREXRT, ZE/H
R, pETEYH. THETEREEEEGEH THREBRE, T/HFANTRNHAHH
&b, SRk,

XA AR, BEi, HLE R
PEESHEE Q915873

1 R

Hifk R Ctenodactyloidea Tullberg, 1899
X R Bl (FFl) Gobiomyidae fam. nov.

ERM Gobiomys gen. nov..

Bi5M Mergenomys, Youngomys FIW5 BE 32 3 1 Ctenodactyloidea gen. nov.[ b
Wang et al,, (MS)].

MRS H P-HHH.

WESH SHEH.RBHMREERNAE,

$IE RAEEPLBEAMBRETHEOMELEZ., THERIEME m2 FT%E ml
TH . AHEHTE THEH L. &KX 171, 00, 20071, 33. BikhE® FRE

1) BRAKBEELSTE (55 49472083,49872011) e B,
WORK H 33 2000-12-25
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F. EBASH. FOAKIEAEA. EARTERMR, B¥RERT HSHBRE, B
REFUR, AFBREBERE. X TEE. TARTRERREERAREMH, XEBH D
B T=AMEEHO; TIMEAMNTEN AT T THR; TRREEFBRHR
F. ml~2 FURPREE, (LT HHE&H.

Lt® Gobiomyidae 5 Ctenodactylidae B X 5| &, Hith th B 8K, KRB RF, hEH
B, PPEBAEE. LANEHRERFAMEE, GPIREXRE. X TEH. TEHE
THREERFEBRE. 5 Cocomyidae, Tamquammyidae, Chapattimyidae 1 Yuomyidae
WEMNETTHERRIE LW, EARRERMITGER, TARERKN=AEMEMH
R TRREE, TAVNEALTHROAT ML, THHESTIMAESR, FTRPRKE,
M 4h,  Gobiomyidae A [/ T Cocomyidae 7£ T R # 3 B & 3k &; A [ F Cocomyidae,
Tamquammyidae f! Chapattimyidae ZF T L B St JH /MR, TH RSB TP & 5
Chapattimyidae 1 Yuomyidae 8 X 57 F R IE A LAY P4/p4.

XER (M) Gobiomys gen. nov.

MEF  Mergenomys neimongolensis Meng, Ye, Huang, 1999.

AN Gobiomys exiguus sp. nov. M G. asiaticus sp. nov..

MERFMESS F-BAHH, PEAES.

WIE P ERAER. EHEEEREMT P3SN FERE, ITHEALK, BREP4FE
. %X 1/1, 0/0, 2/1, 3/3. MG METHEBHK, BRAE, BEREX, L8 FE; P4
RIRMERBEE, GABHE M. EEHFRE, A= EARERTEK, AML 3B
M3 E/NRBW /D, MEHRALITLKHE: M1 M2 A58 AH; p4 THNERIESH
) TEE TN T RN HRBIMN, TAAMBRRAE  ml~2 FRAARMTFHE%
FE; m3 T E T KADR.

ZRKIR  Gobi, T3, XBE, WI; mys, F 5L, BK.

KR E X EER Gobiomys neimongolensis (Meng, Ye, and Huang, 1999)
(BRI, 1~8)
Mergenomys neimongolensis &, ™, #,1999: 166~ 167, B 1, B 1~3.
Ctenodactylidae gen. et sp. nov.,, £, E,1997:122,124,128.

BE 64 LMNE VPP V 12518.1~5, V 12519.1),10 FARE (V 12518.7~15,
V 12519.19),1 dP4 (V 12519.2), 2 P4 (V 12519.3~4), 5 Ml (V 12519.5~9), 6
M2 (V 12519.10~14, V 12520),. 5 M3 (V 125186, V 12519.15~18), 2 pd4 (V
12519.20~ 21), 3 ml (V 12519.22~24), 9 m2 (V 12519.25~33) M3 m3 (V
12518.16~17, V 12519.34). '

WRMERM ARTFHNBLEEERAREIBKVILAE, IVPP Loc. 74097
(94-1) (V 12518), L BF ARETHRNBHAE =2 ZE B AXEWH K IVPP Loc.
88001 (V 12519) 1 T EiBEX IVPP Loc. 88003 (V 12520), LIA#SAMR/RIH:t
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4.

BIiTHE LABEBREZSPIHEN. MIEBRATHWE/IDR,BXLEE. THRHA
FEEOTEREB S, TR HRHNL, THENTARE.

B Sitie LRRAETHEENRILE R L, Tkmayes B RmoE, S
B, Bk A EE, BB, TARREN TRREE S, TN TRADRMETEHEHHN
PRI RBN, THRBAR T LR RHS Mergenomys neimongolensis WHE. TH E
REREEMRTH S EMRHEE. BR, ERBARRITA M neimongolensis #.

TRE (1999) AN M. neimongolensis 5 Mergenomys R BEIF M. orientalis B X
BETAMEEKR, TN TRARMUMBIRING., BENHEERY, M orientalis ¥ R
FRZE M. neimongolensis ) REEN. EHREESENEEEEAEW ENHEHEN
X5, BT FHFEMTRDRVUBARFEIN, M. neimongolensis TEREHBAME. THHATIE
REBHWER. TRERMTAERAK. T EH mETHL & MEFRE. TRDMRFERKERFS
#E M. orientalis AR, MM, 1FA neimongolensis F i LBt 5 M. orientalis B HH
HEXH. o EAREPMRAER, A M1 & M3 EHE/N EHREEHAETBERRE: +
MARMEFREM M EANBSE, BEHI\Nneimongolensis R FTE — A [ T
Mergenomys W IR, <& & A REE B Gobiomys. Gobiomys 5 Youngomys W] X B 7E T Btk 8¢
RE, LAEEEMABTRET, B/AREH /N ERERATEE Ctenodactyloidea gen.
nov.[ il Wang et al., (MS)]# X 51| 235 th 5 B 45 M B 1 2.

INKEER (i #h) Gobiomys exiguus sp. nov.
(B O, 3~8)

ERFE —BALGER MI~M2(IVPP V 12521.1).

AANEE =B LB (V 12521.2~4), 2 P4(V 12521.5, V 12522.1), 1 Ml
(V 12522.2), 1 M2 (V 12522.3), 1 M3 (V 12522.4), 1 p4 (V 12521.6) 13 ml/2
(V 12522.5~17).

MERMEL WUFERFKREHREIVPP Loc. 91004 (V 12521), FHRF LV HA
BHTHAR"; ZHEER KEWR IVPP Loc.88001 (V 12522), LA AR /RHAA,

WIE DR RBER, th G. neimongolensis Y1/0 1/3. LB BIRE%E P3 20, K
JE Bt LR A I AL B IR %, TR TRREE . TALRBM TRI&H.

LWFEIHR  Exiguus, BLT 30, /D, B, BEEFNMEON, RANLAREERD,

Pe®  ERARAES R A, BB ER BFDARMTRPIRRE K Paps FEA
w4 B P3; PARTRAERAEE, RZHE M1~2 ARBHNE: M3 EHRE. G/D
RiBi; pd TIRRMTERIERE, ETEE, TRRETHREWLF: TAKTHE
AT R/NRE L B RIBNES BER S Gobiomys neimongolensis BIFL, T 5 Mergenomys
BIA R, BT A Gobiomys . (BB G. neimongolensis /NM3% . HRT{UNEER 2/3
EA. WA BN s B8R, S HAMRYMBEANRE, BiRiEEHE
&ML ASBHER m2 W TG BRATRINAGTEREETHE. ZEBERBKT
HESMNBEMEWH EAKWYB G neimongolensis W IR 1k, EMMB TR RELG.
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neimongolensis B/, IR IR W BT, BRA G. exiguus.

ML BB (™) Gobiomys asiaticus sp. nov.
(ERR I, 12~14)

E&RFEE —BAELEGHEFR M1I~2 (VPP V 12524.1),

ANFEE —BRAEEGHERE M1 (VPP V 12524.2), 1 P4 (V 125243),—B AT
HiE R ml~2 (V 12524.4)F 1 m1/2 (V 12524.5).

HMAMEMR NFEEB/KRKEHE IVPP Loc. 91004, P HAVNAREA“TA
2.
B DEMXER. LHEBERBEENTPIMNEY. LAERREE, B/IREH,
EHBEE. TARWNEERRE, TRRETE, HETRR.

LFREB  Asiaticus, LT 3L, Asia, EM.

kg LLtRARAELFBHERXINTAEAANTHAENEBESENLTESG.
neimongolensis 1 — 8. R XM B kW &M L5 Gobiomys . EMEG.
neimongolensis M G. exiguus WX FIE: LA HHEPMREF/D, EHBRERE, TAHERR
LW TRREMER AN TR&H. W, BN G. neimongolensis ¥ R~} /h, T A v 8
BHTHERGESE: MW LHBEREEMMER G. exguus WHRE, LAK A E
BRREE%.

FE MR K FEI R IVPP Loc. 88001 FE/ARHAFERIT 10 RBLANTFth. BEA
4 BN E B, (Gobiomys cf. G. exiguus). XBER? GRiTH#) (Gobiomys? spp.). A2k
G 2 B (Advenimus cf. A. bohlini Dawson, 1964). {2} W 55 G 4= B (4dvenimus cf. A.
burkei Dawson, 1964). JR3& % B (K IT#) (Protataromys sp.) MB B, (K iT#) (Yuomys
sp.).

2 e

XTF Gobiomys )5 AL M F PAUP 3.1.1 Xt Gobiomys )43 HAL Bi#4T T 4347, B
1 B/R T Ctenodactyloids BB A& B W —FB4. B 1 B Gobiomys 5 Mergenomys
Youngomys 1 ¥ B% 3% # 3 9 Ctenodactyloidea gen. nov. H & — ™ %, X 2 B #
Gobiomyidae. Z%PHA R, Ctenodactylidae AJJHERAH.

BMRAEHREFRARALAHENBATRAK HREHELSHHRERAAG™EK
BESHDE, AP IS RAFREHEHETHAE BT, SILE R (1983)#95% 10
B. GUVRABHR AR ENSLREHAMPBHACAN SRR, BEIARTH
B UM RBRARAHN LR, REZZHFFHEIIWALE, ‘TR WBTEEN
AT,

PE/RF A R BT K BT BB R IR I, B A R R BT (E A, 1997a), £
R REM AR, ZAEEEMENPRAAPEFEFRNEFGHTHERRA



102 w W O Y ¥ R 39 ¥#%

HIRP A Advenimus cf. A bohlini, A. cf. A burkei, Yuomys sp.# Protataromys sp.. H
FTEMOHBREERTE, EMNYERETLERTBHE. MR ERHEKITRES
BE, A M . 1) REXSHIH AR RO E R, T LD M5
Fitt;2) EMNATERENBEME PR HREELERY,

Bl AMTEMNFREERIDETALFRAGTE, s, — 2B L EHIEH L
WE KL P RTER PEAARBKE 84994 KR IR R 234 ZFAPOARY
FlELFSIREFASBRPHE A IME. AXBETHEERMGELR R4 RS
Ao R XABFE E60, BB A HE AR ERA), R E

EOCENE CTENODACTYLOIDS (RODENTIA, MAMMALIA)
FROM NEI MONGOL, CHINA

WANG Ban-Yue
(Institute of Vertebrate Paleontology and Paleoanthropology, Chinese Academy of Sciences Beijing 100044)

Abstract  The ctenodactyloids from the Eocene of Nei Mongol include 10 species
representing 4 genera (Gobiomys neimongolensis, G. exiguus sp. nov., G. cf. G. exiguus,
G. asiaticus sp. nov., Gobiomys? spp., Advenimus cf. A bohlini, A cf. A burkei,
Yuomys sp. and Protataromys sp.). The new genus, Gobiomys, is erected based on the
species, neimongolensis, which has previously been referred to Mergenomys. The main
characters of Gobiomys are: incisive foramen large; P3 present; cheek teeth lower crowned,
with distinct but not swollen main cusps and broad sinuses; P4/p4 non-molariform; upper
molars wider than long, with rather developed metaloph; Ml and M2 with entoloph; on
lower molars metaconid and entoconid inclining forwards and ectolophid and hypoconulid
slightly buccally located. The main features of G. exiguus include small size, zygomatic
process of maxillary anterior to P3, absence of lingual part of posterior arm of protoconid,
arm of entoconid and anterior cingulum on lower molars. In G. asiaticus the posterior
edge of the zygomatic process of maxillary is buccal to P3; the molars have more
developed lophs; the upper molars are relatively wide and have weaker metaconule; and
the lower molars have more developed arm of entoconid and anterior cingulum.

The new family, Gobiomyidae, includes Gobiomys, Mergenomys, Youngomys and
Ctenodactyloidea gen. nov. from Kazakhstan [see Wang et al, (MS)]. In the family the
lower jaw lacks upper crest of masseteric fossa. The cheek teeth are brachydont and more
bunodont than lophodont. P3 is usually present. P4/p4 are nonmolariform. On the upper
molars the protoconule is absent, the metaloph extends towards protocone or absent and
the metaconule is usually well-developed. The p4 has no metalophid. On lower molars the
posterior arm of protoconid extends rather posteriorly and the arm of entoconid is weak or
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absent. The ectolophid is near centrally located and has no mesoconid. The Gobiomyidae
represent the sister group to the Ctenodactylidae.
Key words Nei Mongol, Eocene, Ctenodactyloidea

The living forms of the Ctenodactyloidea are restricted to North and Eastern
Africa. However, from Paleogene through early Miocene they lived exclusively in Asia,
where they flourished and were widely diverse, becoming dominant rodent group.
Because of the abundance in fossils, high diversity, and rapid evolution, they are
particularly important for the biostratigraphy of the Paleogene and Miocene in Asia.
Up to now the study of the Ctenodactyloidea has been mostly concentrated on the
fossils from the early and middle Eocene, Oligocene and Miocene. Only very few
papers (Wang, 1984, 2001; Dashzeveg and Meng, 1998) have dealt with the late
Eocene ctenodactyloids. In 1988, 1991 and 1994 teams of the IVPP conducted
geologic survey in the vicinity of Erenhot ( = Iren), Erden Obo (= Urtyn Obo) of
Siziwang Qi, and Haosibuldu Basin of Alxa Zuogi, in Nei Mongol, China, and
collected a variety of mammal fossils from middle and upper Eocene, mainly by
screening method. Among the fossils the ctenodactyloids from middle and upper
Eocene are abundant and important. The discovery of the ctenodactyloids furnishes
important information on the evolution of the group during the middle and late Eocene.

The terms used in this paper mainly follow Wang (1997b).

Abbreviations: IVPP, Institute of Vertebrate Paleontology and Paleoanthropology,
Chinese Academy of Sciences; IVPP Loc.,, locality of IVPP; IVPP V, catalogue
number of the vertebrate fossils of IVPP.

1 Systematics

Ctenodactyloidea Tullberg, 1899
Gobiomyidae fam. nov.

Type genus Gobiomys gen. nov.

Included genera Mergenomys, Youngomys and Ctenodactyloidea gen. nov. from
Kazakhstan [see Wang et al., (MS)].

Geological range Middle-late Eocene.

Geographic distribution China, Mongolia and Kazakhstan.

Diagnosis Ctenodactyloids with hystricomorphous skull and sciurognathous mandi-
ble; masseteric fossa on mandible extending to below anterior edge of m2 or ml,
with distinct lower crest, but without distinct upper crest; dental formula 1/1, 0/0, 2(17?)
/1, 3/3; cheek teeth brachydont and more bunodont than lophodont; fourth premolar
non-molariform; on upper molars protoconule absent, metaloph extending = towards
protocone or absent, metaconule usually distinct, entoloph weak or absent; p4 without
metalophid; on lower molars posterior arm of protoconid extending rather posteriorly,
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with or without weak lingual part, trigonid basin open posteriorly, ectolophid located
near middle longitudinal line, mesoconid absent, arm of entoconid usually weak or
absent; distinct hypoconulid located on the middle of posterior margin of mi~2.

Comparison The Gobiomyidae are different from the Ctenodactylidae in tooth
morphology. Their cheek teeth are lower crowned, with more distinct cusps but
weaker lophs. P3 is present. On the upper molars the metaloph extends towards the
protocone or absent, and the metaconule is usually well developed. The p4 lacks
metalophid. The arm of entoconid is usually weak or absent on the lower molars. The
Gobiomyidae differ from Cocomyidae, Tamquammyidae, Chapattimyidae and
Yuomyidae in lacking upper crest of masseteric fossa of lower jaw, having higher
anterior cingulum on upper molar, lower molar having a longer trigonid, a rather
posteriorly extended posterior arm of protoconid, centrally located ectolophid and
subequal mesosinusid and sinusid in width and a large hypoconulid; furthermore from
the Cocomyidae in having a hystricomorphous skull; from the Cocomyidae,
Tamquammyidae and Chapattimyidae in lacking protoconule on upper molars and
mesoconid on lower molars; from Chapattimyidae and Yuomyidae in having
non-molariform P4/p4.

Gobiomys gen. nov.

Type species Mergenomys neimongolensis Meng, Ye, Huang, 1999.

Included species Gobiomys exiguus sp. nov. and G. asiaticus sp. nov.

Geological range and geographic distribution Middle-late Eocene; Nei Mongol,
China.

Diagnosis Middle- and small-sized ctenodactyloids; posterior edge of zygomatic
process of maxillary located buccally to P3 or more anteriorly; large incisive foramen
reaching posteriorly to P4; dental formula 1/1, 0/0, 2/1, 3/3; cheek teeth increasing
backwards in size, with distinct, but not swollen main cusps, and broad sinuses; P4
with conic paracone and protocone, weak or absent metaloph, well-developed anterior
and posterior cingula and three roots; upper molars wider than long, from M1 to M3
mietaconule varies from distinct to weak and metaloph from absent to complete; Ml .
and M2 with weak entoloph; ectolophid located buccally on p4; lower molars with
ectolophid located slightly buccally to middle longitudinal line and narrow sinusid;
hypoconulid located at middle of posterior margin of ml~2 and absent on m3.

Etymology Gobi, English, desert, and mys, Greek, mouse.

Remarks The type species, Gobiomys neimongolensis, was referred to the genus
Mergenomys by Meng et al. (1999). It seems to me that the species represents a new
genus distinct from Mergenomys, here named as Gobiomys (detail see below).

Gobiomys neimongolensis (Meng, Ye, and Huang, 1999)
Pl 1, 1~8)
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Mergenomys neimongolensis Meng, Ye, Huang, 1999: 166~167, pl. I, figs. 1~3.
Ctenodactylidae gen. et sp. nov., Wang, Wang, 1997: 122, 124, 128.

Specimens 6 upper jaws (IVPP V 12518.1~5, V 12519.1), 10 lower jaws (V
12518. 7~15, V 12519.19), 1 dP4 (V 12519.2), 2 P4 (V 12519.3~4), 5 Ml (V
12519.5~9), 6 M2 (V 12519.10~ 14, V 12520), S M3 (V 12518.6, V 12519.15~18),
2 p4 (V 12519.20~21), 3 ml (V 12519.22~24), 9 m2 (V 12519.25~33) and 3 m3
(V 12518.16~17, V 12519.34).

Localities and horizons IVPP Loc. 74097 (94-1) (V 12518), Liigenzhadagai,
Haosibuldu Basin, Alxa Zuoqi, 3 layer of upper Eocene Qagan Bulag (=Chaganbulage)
Formation; IVPP Loc. 88001 (V 12519), east to the Railway Station of Erenhot and
IVPP Loc. 88003 (V 12520), the front of the scarp southwest to Eren Dabasu (=Eren
salt marsh), upper Focene Houldjin Formation.

Emended diagnosis Posterior edge of zygomatic process of maxillary opposite to
P3; M1 with well-developed metaconule but without metaloph; lower molars with free
lingual part of posterior arm of protoconid, anterior cingulum weak or absent, and
without distinct arm of entoconid.

Remarks  The above listed specimens are almost identical with those of
Mergenomys neimongolensis of Meng et al. (1999) in both size and morphology. The
common features are the following. The large masseteric fossa of the lower jaw
extends to the level of anterior edge of the m2 or even more anteriorly, and has a
well-developed lower crest, but no distinct upper crest. The crest anterior to the
masseteric fossa extends obliquely to below the posterior root of p4. The mental
foramen is under the anterior root of p4. The lower cheek teeth have weak metalophid
I and short lingual part of posterior arm of protoconid. The metaconid and entoconid
are not swollen but incline forwards. The ectolophid and hypoconulid are situated
slightly buccal to the middle longitudinal line. The arm of entoconid is weak. The
size of the holotype (V 11701) of M. neimongolensis is within the range of variation
of the specimens from Nei Mongol. The specimens mentioned above belong to the
species, M. neimongolensis.

The specimens from Nei Mongol show more features of G. neimongdlensis. The
skull is hystricomorphous. The infraorbital foramen is large. The posterior edge of the
flat zygomatic process of the maxillary is opposite to P3. On its ventral surface there
is a distinct crest near the anterior edge. The large incisive foramen extends
posteriorly to the level of P4. The body of the mandible is high. The lower jaw is
typical sciurognathous. The anterior end of the angular process arises from below the
alveolus of the lower incisor. The high and large ascending ramus has higher coronoid
process and condyle than the tooth row. The pterygoid fossa is large and deep. The
mandible foramen is as high as the occlusal surface of the tooth row. The P3 is
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present. The upper cheek teeth have distinct, but not swollen main cusps. The P4 is
non-molariform and has conic paracone and protocone. The upper molars have broad
sinuses and lack protoconule. From Ml to M3 the metaconule decreased and the
metaloph varies from absent to developed. The M1 and M2 have entoloph.

Meng et al. (1999) pointed out that the differences of his material of M
neimongolensis from the type species, M. orientalis Dashzeveg and Meng (1998), are
in being larger sized and having more buccally positioned ectolophid and hypoconulid.
Additional specimens from Nei Mongol show that the size of M. orientalis is within
the range of the variation of M. neimongolensis. But the occlusal pattern of the cheek
teeth of the two species is quite different. Except those mentioned by Meng et al.
(1999), in M. neimongolensis the cheek teeth are more lower-crowned than in M,
orientalis. The posterior arm of protoconid has a lingual part. The metaconid,
entoconid and hypoconulid are not so swollen as in M. orientalis, and the two former
cuspids incline forwards. The sinuses are broad. The metaconule is not swollen, but
decreases from M1 to M3. The metaloph varies from absent to developed backwards.

Table 1 Measurements of cheek teeth of Gobiomys neimongolensis * (mm)
N Min Max Aver SD Ccv
Mi~3L 1 54
P4 L 3 1.11 1.25 1.16 0.06 0.05
P4 W 3 14 1.5 1.47 0.05 0.03
MI L 7 1.53 1.94 1.82 0.15 0.08
Ml W 7 1.7 2,18 1.95 0.14 0.07
M2 L 10 1.85 23 2.06 0.13 0.06
M2 W 9 2 2.46 217 0.15 0.07
M3 L 5 2.05 2.28 2.19 0.07 0.03
M3 W S 1.9 22 2,08 0.11 0.05
dP4 L 1 1.17
dP4 W 1 1.2
pd~m3 L 1 6.46
ml~3L 2 5.24 58 5.52 0.28 0.05
p4 L 2 1.13 1.17 1.15 0.02 0.02
Mp W 2 1 1 1 0 0
ml L 7 1.5 1.9 1.74 0.14 0.08
ml W 7 1.3 1.63 1.47 0.14 0.09
m2 L 12 1.8 245 2,04 0.19 0.1
m W 14 .1.53 2.1 1.81 0.17 0.1
m3 L b 1.91 22 211 0.11 0.05
m3 W S 1.42 1.83 1.62 0.14 0.08

* Abbreviations: L, length; W width; N, number of specimens; Min, minimum; Max, maximum; Aver, aver-
age; SD, standard deviation; CV, coefficient of variation.
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The M1 and M2 have entoloph. It seems that neimongolensis represents a new genus
distinct from Mergenomys, Gobiomys.

Gobiomys differs from Youngomys in having wider upper cheek teeth, more
developed metaloph, entoloph and weaker metaconule on upper molars; from
Ctenodactyloidea gen. nov. from Kazakhstan [see Wang et al., (MS)] in having
simpler occlusal pattern on cheek teeth.

Gobiomys exiguus sp. nov.
(@l 1L, 3~8)

Holotype One segment of left maxillary with M1~M2 (IVPP V 12521.1).

Referred specimens Three upper jaws (IVPP V 12521.2~4), 2 P4 (V 12521.5,
V 12522.1), 1 Ml (V 12522.2), 1 M2 (V 125223), 1 M3 (V 125224), 1 p4 (V
12521.6) and 3 ml/2 (V 12522.5~7).

Localities and horizons IVPP Loc. 91004 (V 12521), Erden Obo, Siziwang Qi,
“Lower White” of middle Eocene Shara Murun Formation; IVPP Loc. 88001 \
12522), east to the Railway Station of Erenhot, upper Eocene Houldjin Formation.

Diagnosis  Small-sized Gobiomys, one-third smaller than G. neimongolensis;
zygomatic process of maxillary anterior to P3 and crest on its ventral surface near the
posterior edge of zygomatic process; lower molars lack lingual part of posterior arm
of protoconid, arm of entoconid and anterior cingulum.,

Etymology Exiguus, Latin: little, meager.

Description The posterior edge of the flat zygomatic process of maxillary is
slightly anterior to P3. The crest on its ventral surface is near the posterior edge of
the zygomatic process. The large incisive foramen extends to opposite to the anterior
~ side of P4 or more anteriorly. Based on the alveolus the P3 has single root.

On P4 the paracone and protocone are conic. The posterior arm of the paracone
is weak and does not reach to the posterior cingulum. The protocone is larger than
the paracone. Its anterior arm may be short (in one P4) or absent (in 2 P4). Its
posterior arm reaches to the posterior cingulum. The protoloph is low and slender or
absent. The anterior and posterior cingula are well developed, but low. P4 has three
roots.

The Ml is somewhat trapezoidal in occlusal view, with narrower anterior side
than posterior one. The subequal paracone and metacone are smaller than the
protocone and hypocone. The hypocone is posterior to the protocone. The entoloph is
complete but weak. The protoloph is complete and the protoconule is absent. The
metaconule is subequal to and anterolingual to the metacone. The weak and slender
metaloph extends to the protocone or entoloph and sometimes interrupted between the
metacone and metaconule. The anterior cingulum is shorter than the posteroloph and
joins with the protoloph. The anterocone is present. The mesosinus and posterosinus
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are broad. The shallow sinus is transverse.

The M2 is larger than M1 and relatively wider and shorter. The anterior cingul-
um is more developed and reaches to the protoloph. But on V 12522.3 the anterior
cingulum is much lower than the protoloph and does not join with the latter, The
entoloph is weaker or absent.

Unlike M2, M3 has a reduced posterior part. The metacone is much smaller than
the paracone. The well-developed metaloph extends to the protocone. The hypocone is
much smaller than the protocone and closer to the latter in the position. The short
posteroloph extends anterolingually. The entoloph is indistinct.

p4 is oval in occlusal view, with a narrower and higher trigonid than talonid.
The weak anteroconid is near metaconid. The subequal and conic protoconid and
metaconid are separated by a longitudinal groove. No metalophid is present. The
posterior arm of the protoconid extends posterolingually. The low ectolophid is located
slightly buccal to the middle longitudinal line. The lower hypoconid extends
anterobuccally and separated from the conic entoconid by a groove. ‘

The ml1/2 (= ml or m2) is oval in occlusal view, with wider posterior side. The
subequal metaconid and entoconid are conic but not swollen, The protoconid and
hypoconid are larger than the two lingual cuspids. The metalophid I is complete but
low. The posterior arm of the protoconid extends rather posteriorly and has no distinct
lingual part. The ectolophid is complete and located buccally to the middle
longitudinal line. The arm of entoconid weakly extends posterobuccally or absent. The
distinct hypoconulid is not swollen and located at the middle of the posterior side of
the ml1/2, The weak arm of the hypoconulid joins with the hypoconid. The
well-developed posterolophid extends from the hypoconulid to both buccally and

Table 2 Measurements of cheek teeth of Gobiomys exiguus sp. nov. * (mm)
N Min Max Aver SD Ccv
P4 L 3 0.67 0.8 0.72 0.06 0.08
P4 W 3 0.92 1.1 0.99 0.08 0.08
MiI L 4 1 1.16 1.08 0.06 0.06
Ml W 4 1 1.2 1.08 0.08 0.07
M2 L 5 1.2 1.38 1.29 0.06 0.04
M2 W 5 1.2 1.4 1.33 0.07 0.05
M3 L 3 1.22 1.5 1.34 0.12 0.09
M3 W 3 1.23 1.53 1.35 0.13 0.1
M L 1 0.83
M W 1 0.67
ml/2 L 2 1.27 1.34 1.31 0.04 0.03
ml2 W 2 1.2 1.22 121 0.01 0.008

* Abbreviations see table 1.
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lingually. No distinct anterior cingulum is present. The trigonid basin, mesosinusid and
posterosinusid are broad and communicated. The sinusid is transverse U-shaped and
slightly oblique posterolingually. Two roots are present.

Comparison The specimens described above are similar to those of Gobiomys
neimongolensis rather than Mergenomys in the following features. The cheek teeth are
brachydont and bunodont. The main cusps, metaconule and hypoconulid are not
swollen. The P4/p4 are non-molariform. The P3 is present. The P4 has conic
paracorfe and protocone and three roots. The M1~ 2 have weak and low entoloph.
The M3 has rather developed metaloph and reduced metaconule. The p4 has conic
protoconid and metaconid and separated entoconid and hypoconid, and lacks metalophid.
The lower molars have slightly more buccally located ectolophid and hypoconulid, and
lack anterior cingulum. However, they are smaller than those of G. neimongolensis in
. sizé. The posterior edge of the zygomatic process of maxillary is anterior to the P3.
" The ventral crest for the masseter muscle is more posteriorly located. The cheek teeth
are lower crowned. The M1 has a weak metaloph. On ml/2 the ectolophid is ‘more
buccally located and the posterior arm of protoconid lacks lingual part. It seems that
the specimens may represent a smaller and more primitive species than G.
neimongolensis, here named as G. exiguus.

Gobiomys cf. G. exiguus
M. L 9
One P4 (IVPP V 12523) was collected from IVPP Loc. 88001, east to the
Railway Station of Erenhot, upper Eocene Houldjin Formation. It is similar to G.
exiguus in the basic pattern. But it is much smaller than P4 of G. exiguus in size
(LX W: 0.5%0.62) and the posterior arm of the protocone is not developed.

Gobiomys asiaticus sp. nov.
@L 1, 12~14)

Holotype One segment of left maxillary with M1~2 (IVPP V 12524.1).

Referred specimens A segment of left maxillary with M1 (VPP V 125242), 1
P4 (V 12524.3), 1 right mandible with m1~2 (V 12524.4) and 1 m1/2 (V 12524.5).

Locality and horizon IVPP Loc. 91004, Erden Obo, Siziwang Qi; “Lower
White” of middle Eocene Shara Murun Formation.

Diagnosis Small-sized Gobiomys; posterior edge of zygomatic process of maxil-
lary opposite to P3; upper molars wide and short, with weak metaconule and
relatively developed metaloph; lower molars with anterior cingulum, complete arm of
entoconid reaching to hypoconid.

Etymology Asiaticus, Latin, Asia.

Description As in G. neimongolensis the zygomatic process of the maxillary is
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flat and has a well-developed ventral crest for masseter muscle. The posterior edge of
the zygomatic process is opposite to P3. The large incisive foramen reaches the level
of P4. The upper and lower crests and anterior crest of the masseteric fossa are
similar to those of G. neimongolensis, but the fossa extends anteriorly to the posterior
part of ml. The P3 is present.

As in Gobiomys the P4 has conic and subequal paracone and protocone. The
short posterior arm of paracone does not reach to the posterior cingulum. The two
arms of the protocone are also short. The anterior arm is free and the posterior one
reaches to the base of the posterior cingulum. The metaloph is weak. Both the
anterior and posterior cingula are well developed.

The M1 is wide rectangular in occlusal view. As in Gobiomys the subequal
paracone and metacone are smaller than the lingual cusps. The protoloph is-<omplete
and low, and has no protoconule. The slender metaloph extends obliquely to' the
protocone or entoloph. The metaconule is distinct. The entoloph is low and weak. A
mesostyle is present. Both the anterior cingulum and posteroloph are well developed.
The mesosinus and posterosinus are broad. The sinus is symmetric. The M2 is larger
than M1 in size. The posterior side is narrower than the anterior one. The metacone
and hypocone are smaller than the two anterior ones. The metaconule is small. The
metaloph is well developed. The sinus shifts slightly posteriorly.

The ml has wider posterior side than anterior one. The subequal and conic
metaconid and entoconid incline anteriorly but are not swollen. The protoconid is
larger than the metaconid and located slightly posteriorly. The metalophid I is low and
short. The posterior arm of protoconid extends rather posteriorly to fuse with the
ectolophid and has no distinct free lingual part. The trigonid basin is widely open
posteriorly. The straight ectolophid is slightly buccal to the middle longitudinal line.
The well-developed hypoconulid is not swollen and has a weak arm reaching to the
hypoconid. One of the particular features is that the arm ‘;6_1‘ entoconid is transverse
and reaches to the hypoconid. The anterior cingulum is prese;L\ The posterolophid is
short and does not much extend transversely. The mesosinusid is broad and
communicates with the trigonid but separates from the posterosinusid. The broad
sinusid is slightly narrower than the mesosinusid and slightly oblique posteriorly. The
m2 is larger than ml. The trigonid is relatively wide. The posterior arm of protoconid
is slightly oblique lingually and has a short lingual part. The posterolophid is well
developed.

Dimensions (L X W): P4: 0.95x 1.4; Ml: 1.38 X 1.53, 1.33 X 1.6; M2: 1.53 X
1.77; ml: 1.15%0.96; m2: 1.28 X 1.12, 1.35 X 1.25.

Comparison As described above, the specimens described here are similar to
those of Gobiomys in basical features. However, the upper molars have weaker
metaconule and more developed metaloph than those of G. neimongolensis and G.
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exiguus. The lower molars have complete arm of entoconid reaching to the hypoconid
and a distinct anterior cingulum. In addition, their size is much smaller than those of
G. neimongolensis and the posterior arm of protoconid of the lower molars lacks
lingual part. They are different from those of G. exiguus in having wider and shorter
upper molars and posteriorly located zygomatic process of the maxillary.

Gobiomys? spp.
(@l I, 1~2)

From the late Eocene Houldjin Formation at IVPP Loc. 88001, east to the Railway
Station of Erenhot, three upper molars [1 M1/2 (IVPP V 12651) and 2 M3 (IVPP V
12652.1~2)] are close to G. exiguus in size (LX W: MI1/2: 1.3x 1.2; M3: 1.3 X
1.23, 1.22 X 1.28). But the M1/2 is longer than wide, and has a low anterior cingulum,

- The protocone is V-shaped. The metaconule is very weak. No distinct entoloph is
present. There is an accessory crest at the entrance of the sinus. In M3 the longer
protoloph bends posteriorly. The metacone is small. The posteroloph is more
developed than the metaloph. The hypocone is not so close to protocone as in other
Gobiomys.

Advenimus cf. A. bohlini Dawson, 1964
‘ @l I, 9~10)

Three lower molars [ml, m2 and m3 (IVPP V 12525.1~3)] were collected from
the late Eocene Houldjin Formation at IVPP Loc. 88001, east to the Railway Station
of Erenhot. They are similar to Advenimus bohlini in the basical pattern and size. But
they have more developed posterolophid and smaller sized ml. Dimensions (L X W):
ml: 1.28 X 1.02; m2: 1.65x 1.36; m3: — X 1.33.

Advenimus cf. A. burkei Dawson, 1964
@l I, 15)

From the late Eocene Houldjin Formation at IVPP Loc. 88001, east to the Rail-
way Station of Erenhot, two lower molar (m1/2 and m3, IVPP V 12526.1~2) were
collected. They are different from A burkei of Dawson (1964) but similar to A4 cf. A4
burkei of Averianov (1996) in having rather developed ectolophid, more lingually
extending posterior arm of protoconid, and no distinct mesoconid on ml/2. Dimension
(L X W): m1/2: 2.3 x 1.86.

Protataromys sp.
. I, 11)
From the late Eocene Houldjin Formation at IVPP Loc. 88001, east to Railway
Station of Erenhot, one P4 (IVPP V 12527) has a V-shaped paracone and protocone,
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well-developed lophs and cingula, and two roots. All these features are similar to
those of Protataromys. It differs from that of P. mianchiensis in having a weaker
posterior arm of paracone and a posterior cingulum not joining with the protocone.
Dimension (L X W): 0.95 X 1.4.
Yuomys sp.
@l L 10)

Two upper molars (M1/2, IVPP V 12528.1~ 2) were collected from the late
Eocene Houldjin Formation at IVPP Loc. 88001, east to Railway Station of Erenhot.
They are unilateral hypsodont, and have well-developed four lophs. The hypocone is
large and the entoloph is high. All of these are similar to Yiomys. But it is smaller
than known species of Yuomys in size. The metaloph is slender and the buccal part
joining the metacone with the metaconule is long and parallel to the protoldph. The
sinus is shallow and the short hypostria extends dorsally to 1/4 part of the lligng-u,@‘l~
crown. Dimensions (L X W): 3.1 X 3.3; 3.0x 34,

2 Discussion

2.1 Systematic position of Gobiomys in the Ctenodactyloidea

Systematic position of the Gobiomys in the Ctenodactyloidea is analyzed using
PAUP 3.1.1. The character analysis and terminal taxa used follow Wang (2001). The
26 characters of Gobiomys are as follows: 1:1, 2:2, 31, 41, 5:0, 6:0, 7.0, 8.1, 9.0/
1; 10:0, 11:1, 12:0, 13:3, 14:0, 15:0, 16:1, 17:0, 18:1, 19:1, 20:2, 21:0, 22:0/1,
23:1, 24:1, 25:1, 26:?. All characters are unordered and unweighted. The ACCTRAN

Tribosphenomys
other ctenodactyloids*

Mergenomys

— Ctenodactylojdea gen. nov.**

_E Youngomys

Gobiomys

Gobiomyidae L]

Protataromys

Ctenodactylidae

— Karakoromyinae

I Tataromyinae

____[ Distylomyinae

Ctenodactylinae

* Detail see Wang, 2001.
*+ Ctenodactyloidea gen. nov. from Kazakhstan [see Wang et al. (MS)].
Fig.1 Diagram of the part of the phylogenetic relationships of the Paleogene
Ctenodactyloidea of Asia, showing the position of Gobiomys
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optimization was used. Heuristic search yielded three equally most parsimonious trees
as in Wang (2001), but the tree length is 95 steps. Each tree has the following
properties: Consistency index (CI) = 0.589, Homoplasy index (H) = 0.474, CI
excluding uninformative characters = 0.545, HI excluding uninformative characters =
0.484, Rentention index (RI) = 0.773 and Rescaled consistency index (RC) = 0.456.
Part of the strict consensus of the three trees is illustrated in fig.1. The other part of
the tree is seen in the complete tree in Wang (2001, fig.2). As fig.1 shows, Gobiomys,
Youngomys, Mergenomys and Ctenodactyloidea gen. nov. from Kazakhstan [see Wang
et al, (MS)] may belong to one family, which is named as the Gobiomyidae. The
Gobiomyidae may form a sister group to the Ctenodactylidae.
2.2 The layer and age of the deposits yielding the ctenodactyloids in the Erden
Obo area

— The ctenodactyloids from the Erden Obo area were collected from the “Lower
- White” of Central Asiatic Expedition ( = the 10th layer of the Erden Obo section of
Jiang, 1983). Originally the boundary between the Ulan Gochu Formation and the
Shara Murun Formation was left unsettled as the Section 2 in Osborn (1929) shows.
Later the lower part of the “Lower White” was considered to belong to the Ulan
Gochu Formation (Chang, 1931; Qi, 1990) or Erden Obo Formation (Jiang, 1983).
According to the original description at the type locality, the Shara Murun Formation
included two parts: the upper one consists chiefly of white and light gray sandstone
and the lower one is almost wholly sandy clay, richly variegated in color, in which
red beds predominate (Berkey and Morris, 1927: 182, 209~ 210, 362, 371), and the
Ulan Gochu Formation is composed of red clay (Betkey et al, 1929: 11). In
comparison with the lithology of the classic localities it seems that the “Lower White”
represents the upper part of the Shara Murun Formation rather than the lower part of
the Ulan Gochu Formation. According to the mammalian fauna the “Lower White” is
probably middle Eocene in age.

- The age of the Houldjin Formation is considered as late Eocene (Wang, 1997a).
As shown above, the Houldjin Formation near Erenhot bears some middle Eocene taxa:
Advenimus cf. A. bohlini, A cf. A burkei, Yuomys sp. and Protataroniys sp.
However, the specimens of these taxa are too few to determine the age of the
Houldjin Formation. There are two possibilities: 1) their geological age can last to
late Eocene, thus longer than previously expected; or 2) the taxa found in the
formation may be transported from some underlying deposits.
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Explanations of plates
Plate 1

1~8. Gobiomys neimongolensis, 1. Occlusal view of right dP4 (V 12519.2), X Zb;«%,_buccal view of right lower
jaw with ml~3 (V 12518.8), X 3; 3. occlusal view of left P4 (V- 12519.4), X 20; 4. occlusal view of left Ml
(V 12519.5), X 20; 5. occlusal view of right M2 (V 12519.13), X 20; 6. occlusal view of right M3 (V
12519.18), X 20; 7. occlusal view of right pA~m3 (V 12518.7), X 15; 8. occlusal view of left Ml~3 w
12518.1), X 15; 9. occlusal view of right P4 (V 12523) of Gobiomys of. G. exiguus, X 30; 10. occlusal view
of left M1/2 (V 12528.1) of Yuomys sp., X 10

) Plate II
Occlusal view of cheek teeth of Eocene ctenodactyloids from Nei Mongol, scale = 1 mm 1. Left M1/2 (V 12651)
of Gobiomys? sp., 2. right M3 (V 12652.2) of Gobiomys? sp., 3~8. Gobiomys exiguus sp. nov. 3. left P4 (V
12521.5), 4. right p4 (V 12521.6), 5. right M2 (V 12522.3), 6. left M1~2 (V 125211, holotype), 7. left M3 (V
12522.4), 8. left m1/2 (V 12522.5), 9~ 10. Advenimus cf A bohlini, 9. right m1 (V 12525.1), 10. left m2 (V
12525.2), 11. left P4 (V 12527) of Protataromys sp., 12~ 14. Gobiomys asiaticus sp. nov., 12. right mi~2 (V
12524.4), 13. right P4 (V 12524.3), 14. left M1~2 (V 12524.1, holotype), 15. right m1/2 (V 12526.1) of A cf
A burkei
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