Ha6 % 1 s i 7 = pp.21 - 30

2008 41 A VERTEBRATA PALASIATICA figs.1 -5

RS SR AR R R
£ # A

(PEB RS HFHSIYSEARIRS b5 100044)

WE R T B SR R HE RN A Allosminthus of. A, diconjugatus, A. majusculus
A. ernos, Prosciurus pristinus sp. nov. 1 Marmotini gen. et sp. indet. , Prosciurus pristinus HI4FAE TS
P4 BIRURTIRER ST/, p4 JCT RIS HFIT B e, IR T RE B AR5 TAN Banyuesminthus /2
Allosminthus B)J5 MR W) 5 4 o _E IRV 59 % U UE B PR AR 2 B9 AU R BT B o
KB NS BRLA R Bk R, LA R A R

hER4S S 0915.873 CHKERIZAE:A  XEHS:1000-3118(2008)01-0021-10

TETERRMHA R R AR E E A B AR D R YR BN 1922 FE R B,
HPrrm i sh ik A BB — 3Rk 18 ( Matthew and Granger, 1923; Wang, 2001,
2007a, b) . B RMPIRILE K I BT IHEL SR A0 BRIHR 5, W 7 ST IR, X
BAITAE 20 22 80-90 SEACAGE b A i FR I P /R HH 4 PR B89, BRAR AL B2k
6 R2Ea LIS —Lemg v 28 (B8 BE AR LU AR AR 28 ) #TIRE,. ENTHEEZ
X PR FAA PR EIRER . XAEY KT XL 2605010 10 B, izsh P aesgim 7%
FFRSS , T BT 8 X S DR A BT AR A TR R

B B T T R A A TR EEAK Wang (1985) . 45 IVPP, F E Rl Rt B HESIY)
55 ALHFFT;IVPP Loc., IVPP B Shih £ 5 IVPP V, IVPP FHESI LA RS L, K;
W, 5. MIEHLIZK BN,

1 ARGk

Bk FR £l Dipodidae Fischer de Waldheim ,1817
S5 5R Allosminthus Wang ,1985

Banyuesminthus Tong, 1997.135-138, 236-237; figs. 63-64; Pl. XI, figs. 15-23

BRM FERWM Allosminthus ernos Wang, 1985,
JJANT KRR Allosminthus majusculus Wang, 1985 ; X% T ¥ B, A. diconjugatus
(Tong, 1997) ; YUE S ER (FELIFN) A. of. A. diconjugatus; H.i%& T, A. uniconjugatus

D EREEMRAS TREEF AT A (55 KICR-YW-120) IEHXRBAMNEE ST IATME(Hh5:
40232023) ¥l
W #s B #:2006-11-03
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(Tong, 1997) F 8K R ( R EFh) Allosminthus sp. ,

IR H W, PIAETIEMER - MR

FE(E1T) BRI, H=:1-0-1-3/1-0-0 -3, HEM, FRREM
A EEEHSS . ML M2 R/RIE, EEEREEST, FEMNETE, IRKHTE
g, Ml RARHIE SRIRERE, PREENES LARMEENEETSRERE
BAHEE RS I, M2 F1 M3 f 585 BERAenE. TEHER TS THEEZRT,
ml Flm2 T/EHE NMTREZLE, ml TZABEMZE, TRIIARIR/D, m2 TRI#RA
T EHMIE, m3 FEHE TSN, T KE,

T EskA (1997 :135) HR 4% LI P9 18 gl FOVol RS VR it A AT RS2 T Banyuesminthus #
&o ZBEIE B. diconjugatus 1 B. uniconjugatus WIKT T, FK 4 T2 11%)R 1 % FFE
R VG Primisminthus FA R, M1 M2 K/MRIE, ERARBEE , K XT3, HE Mt
RE  RIARRE g, M1 JRRRTHR SRTRER, fIREREFE, BHE LKL, R
IRHNRTLRIAN S T X, JR R BUE R, 58 e IR, R & 22, M2 B R GR35 B
To, JE B RIEIRAKREE . TAETI/MEHEM KT, m2 BRIEE T ERAME ,(BAS T ER
BIBEARTE , T RTBRTET NP IL " o BEAKAE (1997 ) FE B Banyuesminshus B 3 R ¥ Z 8
5 Allosminthus J&HFATHE . EHEME K T B XRE MHIRA 5 KB, Banyuesminthus 3X
LERRAE 5 Wang (1985) BT (9 R B (Allosminshus ) WIFHEEAAEF ., T HIZ 2 BRI EEY
PR EEARHE AR , BT AS [ B2 Allosminthus B J&ZUFH (A. ernos) Y M1 BIFITR 5 A MIH
B, GH RELESIRE T (Y 1/3) 5RKRE, LRI InAF (4 2/3) 5SIRRATE
B, U R m2 BT LERSHAT S TIRAREIE, XERAEE R A ernos T P HY
AMEAE R T B M1 RTZREfE RS BRE R A 5B KA (1997) I3 A Banyuesminthus J&
#)5—H B. uniconjugatus B)—%, ENRHE KRBT EHX 5], 0 A. ernos B &
B B. diconjugatus B)F4/N ,{BH8S B. uniconjugatus BIFEIE ;T B. diconjugatus B R~ N5
Allosminthus sp. BIFEIE , H A. majusculus #)/N, FH I, A. ernos B iR X BIFHE R £ HBEAE
H'EH Banyuesminthus diconjugatus BIFPIEIX 5, EEAMERBH X FIFHE R R RSN G E
K. B, Banyuesminthus [ 2f Allosminthus #) )5 H RYIR 42 o

Wik BB (1Bl Fh ) Allosminthus cof. A. diconjugatus ( Tong ,1997 )
(B 1;%&1)

£ 3 M1 (IVPP V 14990.1-3), 1 M3 (V 14990.4) , 3 ml (V 14990.5-7) F 4 m2
(V 14990.8-11),

M RARAL PSR R KRR IVPP Loc. 1988001, b ia#T 5 RE/RIF4 .

#EiRfntkE ARG, FERAR, HARASH OE  BERAK, Ml SEA
B, KMAT I, RRHE SIRE, ERTE2MER I, HAIRMENEEMNE] =
HKA (1997) Bk | 5IER M B H#E % LB RS I ER P ERR(K, B 2.1
To JEHHRKHIERE, WRATEHEHEN TR, PHE. REREEIRS, Hikke
BB JEBNE ., At HERAE

kA (1997) #AR H) A. diconjugatus J& M3, {H A. uniconjugatus A 2 ¥ M3, BH
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V4.4 WM IESHFMERE S
A. uniconjugatus ¥ FH L, (B H V5
T &k 20, B A A b, X —
M3 MEmA =AY, &R
— , HATBERARRTE . BIH
REIE, A BHIRTA A K
3G HR A 4 1 1a) N T & R
R EE A BRI IR LR
RIEMEE . JERIIRISIER/ S,
AHE, FHETE, 5RRAE
%, THBMFML, AEEF
EA— RSN T AU R EE B Al
ReFEmIHhE, WEZTE, BHIE
RIEEHRRATBAHET e P B X R AR B R

% M1 g%/, 59 W59 T, Fig.1 Occlusal view of cheek teeth of Allosminthus cf. A. diconjugatus
— — o VSN A. 7 left M1 (V 14990.1); B. left M3 (V 14990.4);
ml F=gaEsE, T e )5 B el V3§ :

e C. 7 right m1 (V 14990.5); D. 75 right m2 (V 14990.9)
N, EEZRTELR, TRERERM

TRERBIEIR, AR Lk L, TERITEMTER. FHLRHMLER N IRIHEER.
TRESTREKHIRZE, TIMERES, BRERN T HRMEN T HH, m2 B4 ~FRK
/R, TIERM T NRMEZFIR TRELRM T RELMHEER. FTEHIxe, 5 FREE
HIBZ. TERFNamze, #HAT=fA&., T/IMEMTL, THRIERE, THE
BT EE A, THitE/h, s RAE, TRIALRK, A0 TP MM, m2
HEEE S ml BIHELRE

TEEFIAEEEARIESS A diconjugaus BIARARL, ROT WA (LER 1) . BIAE
AR E B - FIE R A, R AR A m2 I T R 1 582, 5 T RIS &S,

Allosminthus EHIC HEFE 5 Fh . RIH IR H A. uniconjugatus , 5 46 5 th B G BH -
MEEEHT A A. diconjugatus , B iR ET T B9 A. ernos, A. majusculus K1) Allosminthus sp. o MEA]
IR B FI WY, Allosminthus KRG I P AR ER AL B IIRAET, TEAENTEHI
HEEE, BRI LEE, AR LR RERMA A of. A diconjungatus 7] R
B A. diconjungatus Fg gt L

KRR Allosminthus majusculus Wang 1985
(B 2;% 1)

& Z5ml (IVPP V 14991.1) & ml (V 14991.2) FI5 m2(V 14991.3) % 1 ¥,

MERMBA WEH ZEERAZEIAR IVPP Loc. 1988001, L iAHi GnF /RH4H

HiAFbE: AEEER, BRI A ENE, m2 X2 NERIMI, T
SMESES, FHEE. SN THRRIM TGS, TRES FRKRTEESESS A majuscu-
lus B—8, HROMLSEERME, FrRRIEE V 14991.3 BuiF i) FIRREE . ZEREE
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THEHTRREE®
Allosminthus ¥ 2725 S 1Y, B B I%
V 14991.3 13 A A. majusculus Ff,
& A. majusculus 13 E{LEHM m2, 75
ml XRAEIR T 2 M ml, HIEEE
AR5 A majusculus ) m2
FAXTRE, BIAAMFH . BLXT ml {E
BIEATR. ml e E ETHR7E R
KIBEE, T=/AEREmME,
FIRRAT G RA/ IR, B
X AREEE, T RIARME/ NS,
Fig.2 Occlusal view of lower molars of Allosminthus majusculus TEH Iz, mmii. TR
A. Zleftml (V 14991.1); B. 5 right m1(V 14991.2); R F LRI —FRMK, X
C. A right m2 (V 14991.3) TRBIER HEL b YOS
6], B e R AR SRR ERRE . TAME RS, M. THRIERE, THEHHFK
Fo THRMRME, PRMIITHE, XEREDS Allosminthus B—Z(MEIER 1),
®1 —EEFERAEHRERBENE

B2 KEFHEEEE

Table 1 Measurements of molars of Allosminthus (mm)
Allosminthus
cf. A. diconjugatus majusculus ermos
N R
M1 L 2 1.06 ~1.1
Ml W 3 1.0~0.9
M3 L 1 0.8
M3 W 1 0.9
ml L 1 1.2¢ 2 1.4~1.6
ml W 3 0.9~0.95 2 1.1
m2 L 4 1.1~1.35 1 1.45 1 1.06
m2 W 4 0.9~1.1 1 1.2 1 0.76 +

455 ( Abbreviations) :N. #rA#{ number; R. X FTEH range; e. K% estimated.

E R R Allosminthus ernos Wang,1985
(B33 1)

T E R KE I ZR IVPP Loc. 1988001 By b 1f
A /RFEAPEERT —H A m2 (IVPP V
14992) , H Ay A MG AMU BB, Z m2 B
i, R, 5B B K. TRARMES FRitkiE.
TiEHEIZE, MEaishF &, 520 TR RE,
TEEL%EL, BK. THABETMTE. B FHEM
FSR F e, FUCH S F Rl s g sy B0 HTR IR 2 (v (6%2) o
5 Allosminthus ernos B)—23%, ERT(WFE 1) HWEZX (V 14992) of Allosminthus ernos




14 EMHH AZE ZEERP R R G 25

MV SFILREIN

;A2 Aplodontidae Brandt,1855
B #\ BB Prosciurus Matthew,1903
BB E#ABR ( Z7#h ) Prosciurus pristinus sp. nov.
(E4)

IEBARA A p4(IVPP V 13575.1),

BANERA A P4 (V 13575.2),

WRFEA  NEEH ZEEF KR VPP Loc. 1988001, FHAHEGEFF/RHH4A.,

FRE  BURIRHIEAN R, ME R SE R/ P4 RIRTRES /N JF/NR B BRLR IR & ik 5 p4
T MR TR T A4S, TIRE RSB S T ELEE,

iR Prstinus, I T 3C, B/, JRIRHT,

iR P4 B RSB (BT WESMNE K T %, HEIME S P3 #/h
B, GLBAAERTA P3 fF7E, P4 M pd4 OEEUE, R LB H R EINER . P4 A, BAE
RIRTR A, RTZRFAERIGNE 2 =M, 8 MEH XA, (B AL E fE s,
AHRIGRNRIEG G MRFTGE. FETR, MAER, FEUASRRE, FHR,
JE/NRFIFMR R , LUa/MRER KB, P4 K, 2.06 mm, p4 T =FMRERMET TR
., TIRRMEB T EROMEER. THRAEFIEMTEE, L FaFE I, TIREEEXR,H
FEEAIE FIE R, THRE/D, STEAFESITF. TREBRAS, 5 TKRNRE, ps
(LxW):2.1 mmx2.1 mm,

P4 5 pd WEAFE B Y
5 Prosciurus B[], BARN IH A
ZE. BRIZEEH 9 M Fh. P.
vetusius , P. relictus , P. saskatchewen-
sis, P. parvus, P. magnus, P. ordo-
sius, P. mongoliensis, P. cf. P.
mongoliensis # P. pisinnus ( Wood,
1937, 1980; Russell, 1972;
Wang, 1987; Korth, 1989; Wang

and Dashzeveg, 2005) . —JEHIHT E4 SRR CHF) B

ATER ST LB P. saskatchewensis Fig.4 Occlusal view of cheek teeth of Prosciurus pristinus sp. nov.
1 P. magnus §) /), b P. parvus, A. Z left P4 (V 13575.2);

P. cf. P. mongoliensis #1 P. pisin- B. 7 left p4, IERIARA(V 13575. 1, holotype)

nus K, S LTS Prosciwrus FRE FFHHFAEXH: BRI P4 BIRTHFRET D,
AR AT, 1 H R IRFT A P. saskatchewensis BYREE B 1555 /NS B p4 T T
R UTFHERHTAIE, FIREHATFTE, W, TR P4 HJE/NRAERFE S WS P. vetus-
s BIARR. p4 TIRES T ENEENTR RS P reliclus F P. pisinnus X 5, iR X5
FHER AR IR RHE . i MIARAR T B3R Prosciwrus W) —HC IR 46 MOFTFD , BEFR J R 46
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JEHS B, ( Prosciurus pristinus) ,

Prosciurus RIS A0 70 T30 2R M. 72636 B9 B 48 23 7 25 6 45 38 it Chadronian
BAEI E it Whitneyan B, 78 T2 P 4t 25 © R0 3 3R 7E B 7 % it ( McKenna and Bell,
1997 ; Wang, 1987; Wang and Dashzeveg, 2005) , B _F IRV ELE A LIE B, fE & MR FF
2R R I P. pristinus B LEAUEBIGHTH AT P. saskatchewensis B EJRIRLE, X FA P.
pristinus WIBTACA FTRELL G B R B, SRBHE Y, B TERIAHTH AT BEME B /N R X Fh
ZERAENIE, XMEWREXRET E B C MEF B Prosciurus , LV Prosciurus 7£
WM IR HEI T B, IXFE, B TE T N B 2 70 B S B 2 38 ] B R g it

#A M F} Sciuridae Fischer de Waldheim,1917
BJifik Marmotini Pocock,1923

Bk (B . FK E ) Marmotini gen. et sp. indet.
(E's5)

TN ST ZE ST KU 7R TVPP Loc. 1988001 Ay HIRHTGEFF/RHA S , KT T —
A M1(EL M2, 35X B LA M1/2 4578 5 IVPP V 15003) o 2% ML/2 oMt , g B 75
B, &N EHE S THMA . RREIEMHK, JLFE2EE T ERNEN. THEAK
Ro B4HE FINE REMEOENREL, EEATS, AERRE. FARMN, EH
AR KB . M1/2 H)XLEFRAE 548 RO A, 15 5 2 S0 9 384 B Spermophilus BYEARALL
(Black, 1963 ;McKenna and Bell, 1997), M1/2 £: 2.1 mm,$5: 2.1 mm,

E Hij & %0 530 59 X207 FE BR N O B s it -
IRAE ;s TEdb R LR i - IUTE, b P Vg D B P BT i
MEX M BE i - IAE (McKenna and Bell,
1997), REBRMNAEKA T —HRZEHN ML/2, 1R
FRAERZEENE, I ML/2 B ERGRIRE B X
Ho XZEARH, BHEAE WM LRGNy R 1&
Z EREHttme B WM T XHE,V 15003 RFER T B
AUt 5 _E B FE R R RW,

Bs Sis(R k) s 2 T _IEIEFEIE IR HLH BT
M1/2 (V 15003) w1

Fig.5 Occlusal view of left M1/2 AR B P B R 4 B AL S - Allosminthus
(V 15003) of Marmotini gen.

cf. A. diconjugatus, A. majusculus, A. ernos, Prosciurus
et sp. indet.

pristinus Al Marmotini indet. 58, 0 F] Ff ik, P. pristinus
WAL, HEHAR AT BE A MG #T T . Allosminthus J& #) 8 RO o 6 57 T e B89 - B 46 %
o Heh A majusculus 1 A. ernos B HI= T = B H 55 BE 45 H7 tH 0988 5 v 20 (Wang, 1985)
A. diconjugatus {2 FART 040 o G 3 1 B e A - MR AR I (K A ,1997) ,{B A, cf.
A. diconjugatus BISEL A. diconjugatus FEHE 8L, M Allosminthus B 3 MR E , KA
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WRUBIRH M N E . X5 BIARIERF /R A A = 5 AR FLEh Y10 70 M B g 9 25
WRE—ECEREMA L1997, 2001,2007a, b; BRAH . EMHA,2007), R2WEBERC
FOTERRYN LR, O A it 5 LSk, O BR AR s T ZE W S P R B bt o IPUR
FHAF A REWRAA, RAZWETN R ERBFMR BT . Ak, WRHHES
PR R AT BESR AR /R AR R ARG , FT REV R R BT I R B . X—F
S5REE BAE RAA G H SIS A (R G4  E/H#A ,2007; £4 H ,2007b) .

B TEMHFREEEIDEFAERANAOFEAMERAFEnS L, NEF 4
BRI ENERE KE PR TEAFEAESAMEIE ERREFALRATE S
AMeHE ARG TR FREHFHR AT, BRbKLZLERS, A
—F A TR E!

ADDITIONAL RODENT MATERIAL FROM HOULDJIN FORMATION
OF ERENHOT, NEI MONGOL, CHINA

WANG Ban-Yue
(Institute of Vertebrate Paleontology and Paleoanthropology, Chinese Academy of Sciences Beijing 100044 wangbanyue@ pa. ivpp. ac. cn)

Key words Nei Mongol, Late Eocene, Dipodidae, Aplodontidae, Sciuridae
Summary

Dipodids, aplodontids and sciurids recently collected from the Houldjin Formation in Eren-
hot, Nei Mongol, were described. All of them represent the first records of their kinds in Late
Eocene of Nei Mongol. The discovery has not only expanded the distribution of these taxa in
Asia, added new elements to the Houldjin fauna, but also provided new information in age de-
termination of the Houldjin Formation. All the fossils described here were collected from IVPP
Loc. 1988001, east to the Railway Station of Erenhot.

1 Systematics

Dipodidae Fischer de Waldheim, 1817
Allosminthus Wang, 1985

Banyuesminthus Tong, 1997.135-138, 236-237; figs. 63-64; Pl. XI, figs. 15-23

Type species Allosminthus ernos Wang, 1985.

Included species Allosminthus majusculus Wang, 1985; A. diconjugatus ( Tong, 1997) ;
A. of. A. diconjugatus; A. uniconjugatus (Tong, 1997) and Allosminthus sp.

Geographic distribution and geological range Asia, late Middle Eocene - Late Eo-
cene.

Emended diagnosis A primitive dipodid. Dental formula; 1 +0+1-+3/1 -0 -0 - 3.
Crown brachydont, with obtuse main cusps and lower and weaker crests. M1 and M2 subequal
in size. On upper molars mesoloph short or absent, metaloph and entoloph complete, anterior
arm of hypocone extends to the tooth center. On M1 anterior arm of protocone joins with para-
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cone, forming protoloph I; postero-lingual crest of paracone tending to meet posterior arm of
protocone, forming protoloph II. On M2 and M3 metaloph meeting anterior arm of hypocone.
On lower molars ectolophid present, mesolophid short or absent. On ml and m2 metalophid II
and hypolophid complete. On ml trigonid short and narrow, anteroconid very small. On m2 an-
teroconid near midline. On m3 metalophid II weak and hypolophid usually absent.

Discussion Allosminthus was established by Wang (1985). Later, based on the speci-
mens from Shanxi and Henan, China, Tong (1997) erected a new genus Banyuesminthus, in-
cluding two new species: B. diconjugatus and B. uniconjugatus. Tong did not compare his new
genus with Allosminthus. A closer comparison of the above two genera, especially the two type
species (A. ernos and B. diconjugatus) , indicates that the two genera are very similar to each
other. The differences between them are: in A. ernos paracone having a shorter postero-lingual
crest and a metaloph meeting anterior arm of hypocone on some M1, and a metalophid I meeting
anterior arm of the protoconid on some m2. In fact, these differences represent individual varia-
tion of A. ernos itself. More interesting is that the short postero-lingual crest of paracone is one
of the characteristic features of Tong’ s B. uniconjugatus. Obviously the differences between
Allosminthus ernos and Banyuesminthus diconjugatus represent mostly interspecies differences
rather than those between genera. It seems that Banyuesminthus is a junior synonym
of Allosminthus.

Allosminthus cf. A. diconjugatus ( Tong, 1997)
(Fig. 1; Table 1)

Specimens 3 M1 (IVPP V 14990.1-3), 1 M3 (V 14990.4), 3 ml (V 14990.5-7)
and 4 m2 (V 14990.8-11).

Description and comparison The molars from Erenhot are similar to those of A. diconju-
gatus in basic features and their sizes are within the range of variation of the latter form (Table
1). However, these molars differ from those of A. diconjugatus in having sharper main cusps
and slimmer transverse lophs, and having a complete metalophid I on m2. These features are
slightly more advanced than those of A. diconjugatus.

The M3 of A. diconjugatus has not been reported. There is a M3 (V 14990.4) from Eren-
hot. It is similar to that of A. uniconjugatus in occlusal features but has more developed lophs.
It probably belongs to A. cf. A. diconjugatus.

Allosminthus majusculus Wang , 1985
(Fig. 2; Table 1)

Specimens A left ml (IVPP V 14991. 1), a right ml (V 14991.2) and a right
m2 (V 14991.3).

Description and comparison The m2 is identical with that of A. majusculus in the basic
features and size. The two ml’ s are also similar to that of Allosminthus in such occlusal features
as: the short and narrow trigonid, the highly reduced anteroconid, complete metalophid II and
ectolophid, short mesolophid and the hypolophid joining with hypoconid. In these features they
are closer to the m2 of A. majusculus. Their sizes are also comparable. The three molars are
thus referred to A. majusculus.

Allosminthus ernos Wang , 1985
(Fig. 3; Table 1)

There is only one left m2. It is brachydont, with obtuse main cusps and low lophs. The
metalophid I and II are complete. The ectolophid is straight and complete. The hypolophid
meets the anterior arm of the hypoconid. All the features are identical with those of A. ernos. Its
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size is also within the range of variation of A. ernos.

Aplodontidae Brandt, 1855
Prosciurus Matthew, 1903

Prosciurus pristinus sp. nov.
(Fig. 4)

Holotype A left p4 (V 13575.1).

Specimens A left P4 (IVPP V 13575.2).

Diagnosis A primitive mid-sized Prosciurus. Parastyle weak, metaconule single on P4.
Mesostylid, mesoconid and ectomesolophid absent, weak hypolophid connecting posterolophid
on p4.

Etymology Pristinus, Latin, early, primitive.

Description and comparison Both P4 and p4 are brachydont. P4 is molariformed, with
a distinet parastyle. The paracone and metacone are triangularly pyramid in form. The protoloph
and metaloph join with the posterior side of protoconule and the anterior side of metaconule re-
spectively. The protoloph is complete. The metaloph does not reach to protocone. The meso-
style and conules are distinct and a single metaconule is well developed. The small facet on the
anterior surface of P4 indicates that a small P3 is present in this form. The trigonid of p4 is
higher and narrower than the talonid. The metalophid II is complete, but no metalophid I is
present. The entoconid is separated from the posterolophid. The hypolophid joins with the hypo-
conulid. All the above features are those of Prosciurus. However, the weak parastyle on P4, the
weak hypolophid and the lack of mesostylid, mesoconid and ectomesolophid on p4 show clearly
that these two teeth differ from those of the known species of Prosciurus. The above features are
all primitive in Prosciurus. The Erenhot specimens may represent a primitive species of Pro-
sciurus, here named as P. pristinus.

Prosciurus is known from Late Eocene through Early Oligocene in North America, but only
in Early Oligocene in Asia. P. pristinus is more primitive than all known species, including the
Late Eocene P. saskatchewensis. The age of the occurrence of P. pristinus is here determined as
Late Eocene. Thus, Prosciurus appeared in Late Focene in Asia, as in North America.

Sciuridae Fischer de Waldheim, 1917
Marmotini Pocock, 1923

Marmotini gen. et sp. indet.
(Fig. 5)

There is only a left M1/2 (IVPP V 15003). It is subquadrate in occlusal outline. The
crown is unilaterally hypsodont. The long protocone almost occupies the whole lingual side of
the M1/2. No hypocone is seen. Among the four transverse lophs the anteroloph, protoloph and
posteroloph are complete, but the metaloph does not meet the protocone. These features are
similar to those of the Sciurinae, especially to Spermophilus of the Marmotini.

The Marmotini are known to range from Early Oligocene through Recent in Europe, from
Late Oligocene through Recent in North America and from Early Miocene thought Recent in
Asia. If the above identification is acceptable, it would mean that the Marmotini appeared in Asia
much earlier than thought before. V 15003 seems represent the earliest marmotini in the world.

2 Geological age of the Houldjin Formation
The rodents described here included five species of three genera: Allosminthus cf. A.

diconjugatus , A. majusculus, A. ernos, Prosciurus pristinus and Marmotini gen. et sp. indet.
Allosminthus majusculus and A. ernos have been known only from Late Eocene ( Caijiachong For-
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mation ). A. diconjugatus is so far known from latest Middle Eocene through Late Eocene. Since
it is slightly more advanced than A. diconjugatus, A. cf. A. diconjugatus is probably from Late
Focene, as well. Prosciurus pristinus is probably from Late Eocene, too. Taken as a whole, the
age of the Houldjin Formation is to be assigned to Late Eocene as suggested before ( Wang,
1997, 2001, 2007a, b; Qiu and Wang, 2007).
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