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Bh¥k BREMRR L
B %

(TEMEREEFRIYEEARTER X 100044)

BE CRTHHRLEMAETHERLWEIAMN S EASYLE, BPEE 3 MEHKREX
— & SR, AESHTRA, BRLWSWR AR S AR d i E &R
SRR, A — N SRR YA, BAREE TR, TR -EFEN TR,
XA B, MM, PHHE, BUKEA, NEEL Y

hEESFES Q915873

HRZMABETH BUKT) R EEREREE LXK — LS (RRKE =42)
W REIL WA S, R XA DI SWIL G agREETR, BatrAR s
1A (S. Schaub, 1930, 1934)iTIE, A/ NEE. 3L A FHE Plesiodipus leei Young
1927. Paracricetulus schaubi Young 1927. Heterosminthus orientalis Schaub 1930
Protalactaga grabaui Young 1927 P (Young, 1927; Schaub, 1930, 1934). X4k ¥
MR, SRE WIS YO A RN Z TAEEIERL ., AW, XL&RE M
M ERET +o A REIMEL

ATEX-BEEM AR MESEHE. AR, 8 1987 ERRH R
BHEYE. HNEXYELEARTMBIIARBEAR, EEREEZMNAMITRT b
AREMBELE, 191 FREAZXEESS T X —H A EE, TROKWHR LI
vk LAY 150ke, R/ANEEL S A —Ht. LAMERE, H-RMHRHUMEHESEE,
AR PRt R E L XL R ARG T #.

BRI —SY B PR R BEREMETER. A XA s8R, ¥
JLCH 7% 22 JH 235 H J57K ToT 2L 39F 33 60 357 32 R ) — ST (BB o5 ¥ %8, 1997).

1 #Aicid

AHHE Insectivora Bodwich, 1821
J8#} Erinaceidae Fischer von Waldheim, 1817
H ¥R /R Mioechinus Butler, 1948

1) BEXRBABEESTE (45 49472083749872011) Mp ER B b £ Y 58 AR ER EMA RN ZH
LB (%5.9708) %8,
WA HE: 2000-05-19
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X B ch #7198 (7) Mioechinus? gobiensis Qiu, 1996
@1

3 8ET P3 BiiR (4 518 C, DP2, P2), 1P3, 2 R Bk #9 DP4, 1P4, 1 BR#1 49 M1,
M2 EA B T B B, 2 51 B HF pd~ m3 (p4 1 m3 B #) M mi1~ 2, 1p3 M 1m2.
V 12403.1~14.

R (K xF.mm) C:1.00x0.65DP2:0.95x 0.45;P2:1.00 X 0.60;P3:1.30 X
1.05;P4:1.90 X 2.90; M2:1.45 X 2.40,1.65 X 2.15;p3:1.00 X 0.75;p4:1.70 X 0.95;m1: 2.50 X
1.45,2.70 X 1.90;m2:2.10 X 1.30,1.95 X 1.55,2.00 X 1.90;m3:1.00 X 0.70,

#id EREDR,EEH—-REHERM—FHFPMRAR. PR2IUR, BH—FREAR
ERENIEMEEHMB. P3RTREK, FRILHE (postparacrista) 3, BT R A H T #; K
RAE, TR =R, PARTRE R, H GRS s RAYHE; EBKNT. G5
B IR, MIBEH, (UK R R, FIE R N EE RRMME. BB/,
Ethir. M2 RREKX, REMEEMN. 58, B HLH, B HEEEE. Hb—
M RBERWGE /DR, RREFRFB/N MM TFFENEHA. FIRMGERE—
“VIESRZT. BFHR, BRABHATHMAMETNER L. BRI, iy L,
JEE&MA., MR,

1 REDFECQ BN EEH
Fig.1 Ckeek teeth of Mioechinus? gobiensis
A. r P3(inv.), V 12403.4; B. r P4, V 12403.7; C. r M2, V 12403.9; D. 1 p3, V 12403.13;
E. 1 ml~2, V 12403.12

p3 ERMK, 53 B 1 BB Q4 — 4, TR, B K BRUIE, KB —
MR R, pd TRIRET BE, BRI DR, ml WTFAIREH, TRRBEAIRK, TR
RIETRERE; TRIEFMRA—IFRE VBN, TEREMTEHFHA KL FPEK, M
TIRRE MR 5 M R M A R A5 % s N T RIR I BB T AREBMAE —&KILFELE
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M55 s AR, m2 5 ml KB RMAEM L EMED, B T EES T F N
B, BRBAMNETRE. m3 RS, B0 LI,

kg5t ERBAMRTHESSHETE G RIYHPRXESTHTE
(?) Mioechinus? gobiensis 1B (KR4 55, 1996) , AR # 2 = M bR M1 FT M2 8 fF /R
LIPS, EEBEANMA REHBRTKE. REAXUER, HIFAFHHEU LA e
JANX —FEEE R B [F] — .

BMELRATHBEE/REHMH, MEAE, FTHWES SR LERAMEL, AR
PR (BIAR %, 1999).

M5 E Rodentia Bowdich, 1821
PRl Zapodidae Caues, 1875
SREB R Heterosminthus Schaub, 1930
KERBM Heterosminthus orientalis Schaub, 1930
(BRI, 1~6)

FEl 48 EERBE LARE, B 20 8L P4,40 M1,16 M2,6 M3;55 AR TaRE, HH
35 8 ml, 36 m2,9 m3; 191 B & 89 2F 5 (33 M1, 40 M2, 7 M3, 43 ml, 45 m2,
24 m3). V 12404.1~295,

| NEI1.
®1 FHARERITEUR
Table 1 Measurements of the teeth of Heterosminthus orientalis (mm)
Length Width
Tooth N Mean Range Mean Range
P4’ 20 0.46 0.40~0.55 0.59 0.45~0.76
Ml 71 1.44 1.30~1.55 1.06 0.85~1.20
M2 53 1.31 1.10~1.45 0.96 0.80~1.05
M3 13 0.77 0.65~0.85 0.77 0.70~0.85
mi 68 1.32 1.15~1.50 0.90 0.75~1.00
m2 74 1.34 1.25~1.45 0.99 0.80~1.10
m3 32 0.93 0.70~1.10 0.76 0.65~0.85

* P4AF AR BHE T #4r H9DP4.

#HiR HSETP4EIH. THLAZET m2; RILERR: BRI ESHE, #
Eml TR HEAKR AT EREEL: TEET m3 256 HiK 2.1~24mmsm2 T
[BEMfE 2.4~2.8mm. DP4 f1 P4 B4R, HHEHE —FR. BIHFMRMNEBMRHAR. DP4
5 Pa AL, (BEAMED, HRET.

AR AFRE. EAEEEREMEEH,. HFNURLBEMNH R, ERE
Al T E &8 ERNFTE, TR EEMS /N, BRI, EAKR M3 R385, K
4R TRENAR.,

M1 IRRTE 69 BUF i, 43 B (5 62%) RAE —FEWES&, KPHER KA 7
B, 4 B LT W RO BT E R E BRI (IUFE 6 N P AR S5 5 W) , RIRTERT A&
BT R RIS pn A #A G55 TR, BRKRER: HERE M, 7E 68 Mgk, 41 4
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(60%) fi BB %, HIXBH 14 1M Q1%), BEK 1210 (18%), AT F K11 AHF
(endoloph) B ¥R 4K 55, 7 Bl RT3 o, EHOHA: R EH, —RER SN ERIRESE: B
BERERENFBIRRGEER 4FEHFBE. BEWNE, FRREBEELEBRK/AD
R, M2 IRRELHU EHRAGSHDRAFEMEDE. Kb 1 HAIHBRR, 3 RBH
JRFEOR; P RBAE; HER M, JLFEE MRS &, DB K; W R AR A5 88 %
S, HETERS: BRI B ER, —BRENERTERE: FERREETE, —B5KAER
B RNERE, NRREBHEEARER. M3 KRR/, FRBEL: 5IHEEE;
HRTE S MrAh BT, M-SR WERD; RS S e EE,
BrSRREE 5N ERINER: EHIBENEEREE RNVERS. £W
b4 o 5 A

ml A 67% WM EFE—NTEENTEIAR, BREREKE 12%; K4 T RIAR
BIETHER KU —/NEESHERE, M LT FTRRETHEELMIER N THREE,
JUFEE B — T8 R B TP LSS, (2 90% DL &R dR 5%, K
25 70% K KBNS R 2T 5 TEHE 55MF (ectolophid) 7% £z, 4 AU xH L H:
RISMERTHRS: TIREETH, — RS FTHRERE, 13 M TFTEFH T RERKRKT &6
K EHEETRRETRER, GHAEN, LFRPUEFH T K, 15 Hind N B K ET
W TREREHFIHHEMM “TERREE", 27T M FENTRRMH —-HBHE, HP 24
M FERIIMEEEINESTHRERE: TEIFRAK. ZHRFRATERDER. mK
THAREE BRTER HEU—RKEETRRERE LM EREANTRERNER
M —TRTFTERERH TRERREE: TERAN T HRERE, S HlM4H T A%
MTHE TEHHES THhRERE TRERAIMITME THRIMFERE; SIMF
BOATRREETIRR, BREBSHATRIE TREAFERELNTERAARE 48
H. m3EHEE, TRHRBESTATERRME T EREBY T EAE: KB IRAEE
—BEN TIHREE", AWK T RTARFT 5128 8 B0 2, A BIFR 24454 7 iR
BT HRMTEMING  EBE T KRR T PR T RAETHIA,

LB SiHie RN SR —, HZ R, LR H AR, Fige
B 5 Heterosminthus orientalis WIHSIESE & — . H. orientalis B F AT EAG B @A
¥ “B K BI & Bl” (Paracricetulus schaubi) MBS —MMHBE. HREE R ml~3 8
TREE . P B 2 M A KT B[R] — H# 5 (Young, 1927; Schaub, 1930).

BRMBREZNEM AT, EHHEFBETRAMMARTE LT /RHBK. ERHENR
K AE R Protalactaga tunggurensis T LA IE (Wood, 1936; B % 5%, 1981; Qiu et al,
1988), 3T, A XAEEE T B IE (BB 5, 1996) . B /REAM AR Y EE, 52 MIRA L
EH, BERTEERNNEAES EBRFHENAR, ZERWBETEE M1~2 985K
FHKEME, ml WEARERE, THATERPFHREMK, ml~2 V8 R FES.

BB Al Dipodidae Waterhouse, 1842
AR R Protalactaga Young, 1927
BEKREMR Protalactaga grabaui Young, 1927
(EHB I, 7~12)

e 1R LS, B8 B ML, 8 B M2, | B M35 4 BT 6RE, Bt 3 Bt ml. 14
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m3; BN IF % 303 80 (2 DP4, 3 P4, 53 M, 42 M2, 32 M3, 57 ml, 47 m2, 67 m3).
V 12405.1~318,

nm RFE2.
F2 BRFEBRTENR
Table 2 Measurements of the teeth of Protalactaga grabaui (mm)
Length Width
Tooth N Mean Range Mean Range
DP4 2 0.70 0.70~0.70 0.73 0.70~0.75
P4 3 0.80 0.80~0.80 0.87 0.85~0.90
Ml 58 1.91 1.75~2.05 1.75 1.45~1.80
M2 50 1.86 1.65~2.05 1.52 1.35~1.70
M3 33 1.15 1.05~1.30 1.20 1.10~1.30
‘ml 56 2.01 1.80~2.25 1.48 1.35~1.65
m2 39 1.93 1.75~2.10 1.49 1.25~1.65
m3 68 1.56 1.35~1.75 1.21 1.05~1.40

i HMERIWTEAMET.BEml THREMGE—WEHEE: HLE. X,
T HRsPERM LS. E—Midd, WK 3.6mm. P4 B8, JH b —ERM—IE
WU DP4 5 P4 AL, BAMEEN, RFVE EFTA B S,

Ml RRHFTBRMEE S EAEREWEARMPRESE, FREESTRE; BE
MERER. EEENFIRER, EELEENERESRPIREE PELRET. HEE
W, R R P HR: NEE, fIER4ES. M2 5 M1 MARIZET. BB, RELAEFR
FA x5 JFOR B AT, B 5 RRE R FEHTE 504Nt P, 27 BIHE mIR/NR, 23 B35 1)
W BPR—BAWAR; A EE. MIWHIHHES M2 WREIE, B/EHE14L; FRE
STRNOHE: JLFHREFEHA T PR, PEMBRHR; AR, EAZH2Z —BNE
2o, B AR T BT

ml K TFEGARE AT FRER—M, R HE D>, €55 M Fh$, 14 MHEE, 15 MK
59, SERBRRE A T HREEHE, [ET A MRS T P8, maM BT
B THEEETEZERBR P MR T HR 8 BIAh, #ilkI &, K 5w AR T 5B
BIA 17 B S 28, BEERE: TRESRK, ETEREML T TER; TREMET
R, T F, LR PULF BT 2K FAHERA. m W TRARAE, B —K
HETHERETEMHE: THRMXTE ml M5, HEAERTER. TRR. FTARMT+
HHESEA THE—BBEMTHR,H 11 AISIMEEEIHRERBE DN TG
.5 \0ESTHRIVMEEHEENHE 276, ERAEENE OF, L biEENE
106, TEAFERE m3BWTRRNEE, BTHRMES, ERIrEF 5T PHRE
TRAUABE, EREBRTREIARKERE.

LB 514i1®  Protalactaga grabaui RS ERIER B H M “BUKA” —B ml~3 898
BTEEMEME. # (Young, 1927; Jacobs et al, 1985). LiR#tH FH G K LA
&, I ml TRERIMWELT FIRR, FTHER. THE. THAHEMNTRARLCEFFFRULT
THAREESTRAEEES FEERFE B, MERBEEPH ml T TR, T
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BRMTAFHRHLEEE. m2 WTHIARE TREREE —HEHWES, I BERES
W ERRASTHI., B2, ERRATLISRR T K/NERTE SFRAE, 3 AS MK
RUEEZA.

&4, B = M HAL, Protalactaga grabaui EREN LT HHHUM AR L EL KR
B, HMBAE MEEEICREH /RS, EEEHITAZHRZE L (B
5,1996). REFXK, BH/REANK/NAESREE, X224 T LR AN ERE
& .

EEN, ZRHEWFE R T EBIE B W Protalactaga moghrebiensis. %t P.
grabaui WK, F KA TR T 5, & H, 5 M 3 855, M3 1l m3 BB 4L,

KIRYEBR Protalactaga major Qiu, 1996
(EFR T, 13~18)

#E 4 P4, 5 MI, 5 M2, 4 M3, 3 ml, 2 m2, 5m3; V 12406.1~28.
1) e KN

£3 KIRBLRF AR

Table 3 Measurements of the teeth of Protalactaga major (mm)
Length Width

Tooth N Mean Range Mean Range
P4 4 1.03 1.00~1.10 1.04 1.00~1.10
Ml 5 2.44 2.35~2.50 2.16 2.05~2.25
M2 5 2.36 2.30~2.40 2.04 2.00~2.05
M3 4 1.43 1.35~1.55 1.40 1.35~1.45
ml 2 2.55 2.45~2.65 1.75 1.75~1.75
m2 2 2.50 2.40~2.60 1.88 1.85~1.90
m3 5 1.99 1.90~2.10 1.45 1.40~1.50

iR PAEMREEE—FERE—BEBTEREMN. SELRENIEHFAR. M1 A
I E SR LA E AR5R K, SMU ERE TR ERAR: PR E; WH 257 5 KR 8w
FURE B EE, T, Ja#aA, & — MRA P a0 P i BEE s MedhHE 4 MR
T, A ESNEBER E—MrAT PG GRS, FRESRLAFER. E—TMrkd
T PRI, RSB S R W B K JE R DI, (B — R R T 551 % . M2 AR Ml
ET . EHBYSE, WR.ERMEHHFMANES, PEMBMAE, FRRAERE; BE
MERBER ESAFIRER, FHEHBRRANGAHFNEKEL. M3 TR
1, SIRREE, KRMGRERA, #5E0FME, BRE ST KR IRES; +
B, MERR, HEENHEHAREREM.

ml BT EIARE 2 MF R PR, £ 1| MRS LERE; T/RRIET L THRE
B, BARE; T 58 IME, (EA 55804, R 55MF AT BT R EE, F R AR+F
BEOR; TANFHA, BB %: TRFER, B TR IIMFIEE, )5S, iHE 14
A AW SRR IR K. m2 AL S SR B RN AT AR S B AR AL, B L HES s R AT



4 # BRGER H R M A b P AT R KIS R R K BE R R K 293

KRR, AIAMME XA TERERNIGAE, EHFERLEE TRRMETE ERE THR
AN THAETE, REETH, RRER: ETHAFERNTEES: TIKERE, 5PREE; I
BFRIEHDH, B FIFRBRAR. m W TRRSFNEFHME, ERMETAREFH
s THRRERLEBA: THRMEE, EREMKFRAGT, TATHESTRERES. B
BB —MENNEIRE.

B EHE LR RARKIESHWNE S 25 A R BRE W RE, B Sk B8
B MI~2 WA SFERENEFEE: ml BB THHE, THR TIRER THR.
THEMTIHHESRT THR,

Protalactaga major MBAR T P. grabaui £ T R-T 8K, AT 8, M2 B H
BAEREM, ml T ERAIBAIL, M3 FIHFHFR m3 BT F5MHETER L.

Protalactaga major B 56 BRI T @ /R (B 4548, 1996) . H R #5489 7F th L 3@ w5 /R
BB/, B RAF 2B TER. ml WATHRARE WS, FRHHBARARE BRI EIBH
FRE. YA, ZMHERBEAIANMERAZ, ZRENVHREFRES AN KA LL
®.

e @ P. moghrebiensis FE K /N E S5 P. major WL, ARIETHEEW LEEEHE
P, R TEMEHE, hFH KT, M3 Al m3 AR,

Protalactaga major ¥ Y5 W9 R~ # L F Paralactaga J& B N R 8 /N &, W0
P. minor 8B4, 1982). Protalactaga '5 Paralactaga TETE MM E L HSH FE M2
A, BENEBRIEANMEE. HET RN FEEEZRZVAH 1) Protalactaga — & NMEK/, #
A% 2) Protalactaga © F 15 [FF ) 5 ¥ AH MR 1], 43 51 5 OB R BR AR AR JE BB 8, AR
Paralactaga WIFRRER B GG T, 345 50 F MG HEEH: T EHEE T KM B8
M, Z548R8EE AR Paralactaga AR BHE B EBF, 5 THEEE3)
Protalactaga W] M3 F1 m3 AR 4R4k, M3 FF K91 B, Pl JLEE =5, m3 89 T 8 v] 3,
MR ZREW T NS Paralactaga ¥ M3 fl m3 BB, M3 W EEGERETERE,
FEEZSAHEE m3WTHRESTRRAEG, FE=MFE T AAEIHK; 4) Protalactaga
FEEERMRA R RAE K& K; 5) Protalactaga W P58 H x5t T 165 R 855, Paratalactaga
R E R T W RER. #BI, 8% AR Protalactaga major 55 Paratalactaga & ™ME
BN X 4 PR

{8 Paratalactaga minor WX W BER A Protalactaga WIHFE, X B A Paratalactaga W%
fE. WFHEKRST GERM EAREMRSPRNZETRERBEESIMELT Protalactaga
HEWMELAREERNES,. UEATAEY TSN MEL T AH 5 Paratalactaga ¥
. P. minor FEIME ZBBERL, KEREFHL M AT, XBINK P. minor TR
FHEFNRERMELS SRR EENGE WK, %8B R 8 % Paratalactaga
B, HIHFAHBR AN E Protalactaga J& ' — 35 R T BB,

Protalactaga 5 Paratalactaga WL, EHHETREARBEENETXE. A
MEEEEH AN BEMUTIRIAN. MG EEEE; FARNEENEERENE
Mg, #MA23E5PFMEREEE TAEEWTKRKEZHBEE, #METHF&E
BsM3 M m3# T B4k EE WA M RME, TR AFATREH R
ix,
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% B Lagomorpha Brandt, 1855
B %%} Ochotonidae Thomas, 1897

R %fl (&. #%KE)Ochotonidae gen. et sp. indet.
(& 2)

VA — DP4(V 12407), £ 1.00mm, % 2.90mm. X/N5 Alloptox 1 Bellatona J& ¥R
B, MK, TEH - HE.

1mm

B2 R&t LBENAEE Vv 12407
Fig.2 Ochotonidae gen. et sp. indet. r. DP4, A, occlusal view; B. anterior view

2 YRR

B RS aE B2, ZE R K S R/ N R aF Mioechinus? gobiensis.
Heterosminthus orientalis. Protalactaga grabaui. P. major 1 Ochotonidae gen. et sp.
indet. Lfk, B% H. orientalis M P. grabaui St EA=FPEX —H SBEHRKERXHN.

UEEMHBAEAREPIFHEES R, XRPRLW/DHEILIWAS T
REMHNAREET RAYHYWKXBHMEE, BPPHt. SR WoHAHHESPOFER
5, 058 3k ¥ Mioechinus? gobiensis M1 F1 M2 B JG /MR B & /R 5, FEHE RN M A
Protalactaga major W F W& /N, TR R A 48T H K, ml GiEAHUWYE; Heterosminthus
orientalis M1~2 FEMFHKEME, ml WRITHRBRE, TP ENFHKEMK,
ml~2 FAMERBESH. XEAREH, RAWIYHESEL RIYBRNEFHRER
B, ETEHINER, MARCREVHFRER,

XEF/NER Y5 B U SR FE R, AR RA. BERA MR AR, ABA
WA E, ME TR ERE FEA A E KT GER )T K X, ARBk BRI R R
hedtAHAEBRABNR BT HER., Bk, RLWIEAIYHASRAKREN. 5
ARHEILRBUBRFE.

BUAR bR Bk BB 2S 3 B2 AE T R IR R AN SRR T AARK, B 1t X, Bk RS U 3 R e 1R A T B
BEEAE, BAKXRERERFSE, Eit, W/ EIHRBR T -MRFE TR
FEM—ERREMARAE. \SYHPIEFNHEEFHIABRREE, WIFLSEHSR
1R A A L XA T8, EARMRBL S RF L,
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Hit #EABRHAAIDFTHARTGRELEEDFE HHEHEDEGRAL
LRERTERSFIRESARADEFTALARL U IHARSERERATHESD
et A, REFRRE, HAREHAFEREAAR A L FHA, %
XARELE, KXRFASEA,SHEAF L L Flynn #E5% R CRE, 2 —5F
-3 1!

INSECTIVORE, DIPODOIDEAN AND LAGOMORPH FROM
THE MIDDLE MIOCENE QUANTOUGOU FAUNA
OF LANZHOU, GANSU

QIU Zhu-Ding
(Institute of Vertebrate Paleontology and Paleoanthropology, Chinese Academy of Sciences Beijing 100044)

Key words Lanzhou Basin of Geansu, Xianshuihe Formation, middle Miocene,
Insectivora, Dipodoidea, Lagomorpha

Summary

Quantougou of Xianshuihe (Hsienshuho), Yongdeng (Pingfang Hsien), Gansu
(Kansu) is a Neogene mammalian locality known since 1927. The Quantougou
microfauna, first described by Young (1927) and revised by Schaub (1930, 1934),
yielded four species, Plesiodipus leei Young 1927, Paracricetulus schaubi Young
1927, Heterosminthus orientalis Schaub 1930 and Protalactaga grabaui Young 1927.
All these taxa, however, were represented by scarce material, and their intraspecific
variation was unknown. It was highly desirable not only to get additional material
from the type area, but also to increase the known taxonomic diversity for this
important Miocene locality in northwestern China.

The material which forms the basis of this study was collected mainly in the field
season of 1991 by means of screen-washing. Six families of small mammals,
Erinaceidae, Gliridae, Zapodidae, Dipodidae, Cricetidae and Ochotonidae, represented
by 898 fragmentary jaws and teeth were recovered from about 150 kg of sediments
of the upper part of the Xianshuihe Formation. Although the collection is not so
diverse taxonomically, the quantity of the specimens affords an opportunity to study
the limits of individual variation of the type species, which are common in the
Miocene deposits of North China. This paper deals in detail with the insectivore,
dipodoidean and lagomorph. Description of the glirids and cricetids will be given in
another forthcoming paper. For the geological background of the locality, the reader is
referred to the paper “Recent Advances in Study of the Xianshuihe formation in
Lanzhou Basin” by Qiu Zhanxiang and others (1997).
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1 Systematics

Mioechinus? gobiensis Qiu 1996
(Fig.1)

Material Two mandibular fragments with p4~m3 and ml~ 3 respectively, 12
isolated teeth (1 C sup., 1 P2, 1 P3, 1 P4, 1 M1, 2 M2, 1 p3, 1 m2, 1 DP2,
2 DP4); V 12403.1-14,

Description C sup. double-rooted with a high and sharp main cusp and a faint
posterior protrusion. P2 double-rooted with a marked cusp and a ridge connecting its
apex to the anterior and posterior extremities. P3 triangular and three-tooted with
strong paracone, postparacrista, protocone, weak parastyle and no hypocone. P4
similar to P3 in shape, but larger in size and with more developed parastyle and a
distinct hypocone closed to the protocone. Ml (the lingual portion preserved only)
with a large hypocone, weak paracingulum and postcingulum. M2 wider than long
and moderately emarginate posteriorly, the developed protocone with high pre- and
postprotocrista; hypocone isolated from protocone; weak paracrista connecting paracone
with small parastyle, high metacrista connecting metacone with the strong metastyle;
paracone and metacone well-separated by a deep v-shaped valley;distinct metaconule
present in one of the two teeth; continuous cingulum except for the lingual side.

p3 single-rooted with a short anterior and a long posterolabial ridge extending
from its apex, pronounced postcingulid forms a small heel. A high and prominent
paraconid and a low talonid heel can be seen in the damaged double rooted p4. ml
wedged shape with predominant protoconid crowded to the metaconid, paraconid well
formed and rather high, paracristid wide v-shaped on labial view, protocristid and
postcristid undeveloped, entocristid low and short, crista obligua low, directed
anteriorly and extending to the posterolabial base of protoconid, trigonid basin much
narrower and shallower than talonid basin. m2 similar to ml, but smaller in size and
with shorter and wider trigonid. m3 without any trace of talonid.

Remarks The specimens described are comparable in size with those from the
type locality Tunggur and fit in major morphological characters the diagnosis of
Mioechinus? gobiensis (Qiu, 1996). Minor differences from the Inner Mongolian
specimens are the relatively wide M2 with weaker metaconule and more distinct
emargination.

Heterosminthus orientalis Schaub 1930
(LL 1~6)

Material 48 maxillary fragments, 55 mandibular fragments, 191 isolated teeth
(33 M1, 40 M2, 7 M3, 43 ml, 45 m2, 23 m3); V 12404. 1-294,
Description P4 bud-like and single rooted, with a large conical central cusp, and
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anterolingual and posterolabial cuspules.

M1 subrectangular; a ridge or projecting spur present posterolingually to the
protocone in 43 out of 69 specimens (in 7 it is swollen and in 4 it is a small
protostyle); anteroloph well-developed and terminating with an anterostyle except in 6
teeth; mesocone small and close to hypocone; mesoloph present in all specimens,
transverse, extending to the labial margin in 41, failing to reach half way in one case;
mesostyle extreme rare; anterior part of endoloph low (lacking in 7); protoloph short
and thin, wusually posteriorly-directed to join the anterior part of endoloph, but
transverse and connecting to the protocone in a few; metaloph oriented posteriorly and
joining the posteroloph or posterior arm of hypocone, missing in four cases;
posteroloph robust and extending to the labial base of metacone. M2 wider anteriorly
with stronger cusps than posteriorly; a posterolingual ridge present posterointernal to
the protocone in more than half of the teeth (35 cases), swollen in 11 and forming a
weak protostyle in 8; anterocone and anterostyle incorporated into the prominent
anteroloph; mesocone distinct; mesoloph transverse, extending to labial margin almost
in all teeth, but seldom terminating with a cuspule; endoloph low in anterior part and
interrupted in 2 cases; protoloph usually transverse or slightly posteriorly-oriented and
connected with anterior part of the endoloph, oriented anteriorly and joining the
protocone in 3 cases; metaloph transverse or orented anteriorly to join with the
hypocone in most teeth, connected with anterior arm of hypocone in a few;
posteroloph well developed, extending to the posterior base of metacone. M3
subtrangular with very reduced metacone, distinct anteroloph and curved endoloph;
mesocone visible and extending as a weak mesoloph in 5 out of 13 specimens;
protoloph either directed anteriorly to join the anteroloph or oriented transversely to
connect to the protocone or the anterior part of endoloph; metaloph oriented anteriorly
and connecting with the posterior part of endoloph; posteroloph narrow and absent in
two cases.

ml narrower anteriorly than posteriorly; an obvious anteroconid existing in about
67% specimens, completely missing in 12%, anteroconid in most close to or
connected with metaconid by a very thin crest; mesoconid pronouced, with
ectomesolophid extending labially in all but one specimen; ectomesolophid weak in
half of the teeth, but running to the margin of the tooth in more than 90% of the
specimens, 70% of which terminate with a small ectostylid; a mesolophid absent;
metalophid joins ectolophid; hypolophid short and thin, directed anteriorly and joining
mesoconid, low or interrupted in 13 specimens; ectolophid running forward from
hypoconid to metaconid, weak posteriorly and low or interrupted in 13 cases; a faint
transverse crest (posterior arm of protoconid) extending from the anterior part of
ectolophid in 15 specimens; a very narrow crest from protoconid in 27 of 72
specimens, 24 of which connect with metaconid or ectolophid, 3 with mesoconid;
posterolophid strong, extending to the posterior base of entoconid, forming a
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hypoconulid in the majority. m2 subrectangular; anteroconid distinct, close to
metaconid and usually connected low on protoconid; a slightly curved “posterior arm
of protoconid” running posterolingually from the protoconid to the posterior base of
metaconid present in almost all the specimens; mesoconid individual in most teeth,
with mesolophid extending to the edge of the tooth in 8 cases; metalophid directed
anteriorly and joining anteroconid; hypolophid oriented transversely or slightly
anteriorly to connect with the mesoconid or ectolophid; ectolophid running from
hypoconid to protoconid, short and weak or interrupted posteriorly; posterolophid and
hypoconulid striking. m3 reduced posteriorly with the entoconid and posterolophid
almost fused with the crest extending from the hypoconid to the posterior base of
metaconid; a distinct “posterior arm of protoconid” existing in most specimens, a
visible mesoconid and complete ectolophid in a few teeth.

Remarks Despite some variation in size and morphology, the specimens
described are homogenous and no break in the variation can be detected to distinguish
different taxa. It is obvious that these specimens represent additional material of
Heterosminthus orientalis Schaub 1930 from the same locality.

Specimens of Heterosminthus orientalis were also collected from Tunggur, Nei
Mongol and Xining basin, Qinghai, and were once reported as Protalactaga
tunggurensis (Wood, 1936; Qiu et al., 1981, 1988; Qiu, 1996). A comparison of the
Quantougou material with that of Tunggur shows identification of teeth from the two
localities both in size and morphology. Minor differences of the Quantougou
specimens from those of Tunggur are the shorter mesoloph of M1~2 and the longer
ectomesolophid of ml on average, the slightly more developed anteroconid of ml and
the weaker ectolophid of ml~2.

Protalactaga grabaui Young 1927
(pl.I, 7~12)

Material 11 maxillary fragments, 4 mandibular fragments, 303 isolated teeth (2
DP4, 3 P4, 53 MI, 42 M2, 32 M3, 57 ml, 47 m2, 67 m3); V 12405.1-318.

Description P4 single-rooted with a main cusp and a ridge encircling the
posterior margin of the tooth,

M1 subrectangular with a distinct anteroloph, weak mesocone, posteriorly-directed
protoloph and metaloph; protoloph joining anterior part of endoloph in the majority
(48 out of 58) and connecting with mesocone in the minority; metaloph joining either
posteroloph or hypoconule; mesoloph robust extending labially and terminated with a
mesostyle; prominent hypoconule connected with hypocone and strong posteroloph;
endoloph short with weak anterior part. M2 similar to MI, but narrow posteriorly
with weaker hypocone and metacone, transverse or anteriorly-directed protoloph joining
always to protocone; metaloph directed to or connected with hypoconule in 27 out of
50 specimens, directed to or connected with hypocone in the rest; hypoconule usuaily
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indistinct; endoloph straight, joining the posterior arm of protocone in most of the
teeth, joining the junction of protoloph and the posterior arm of protocone in 8
specimens. M3 subtriangular with small mesocone, visible mesoloph and mesostyle;
metacone incorporated into the posteriorly-curved posteroloph and joining hypocone;
endoloph reduced, failing to reach protocone in one third of the teeth.

ml narrower anteriorly than posteriorly, with hypoconid the predominant cusp in
the tooth; anteroconid varies from absent (about half of specimens) to well developed
(14 specimens); if present it is located close to metaconid in most, to midline in a
few; mesoconid prominent; mesolophid robust and terminated with mesostyle;
ectomesolophid (“G”) complete, extending to the margin in 47 of 55 specimens,
terminated with ectomesoconid in 17 cases; ectolophid complete with low and weak
posterior part; metalophid absent; hypolophid short and weak, failing to connect with
mesoconid in half of the teeth; posteroloph strong and extending from the
posterolabial corner to the base of entoconid. m2 trapezoid with distinct anteroconid;
mesoconid relatively weaker than that of ml, but still serving as a junction of
protoconid, hypoconid, entoconid and mesolophid; mesolophid usually connected with
mesoconid in majority, with ectolophid in 11 of 39 specimens, weak or interrupted in
3 cases; mesostylid usually marked, but ectomesolophid present only in two teeth;
hypolophid short and low, joining mesoconid or the posterior part of ectolophid in 27
specimens, interrupted in 10 cases; posterolophid strong. m3 similar in pattern of the
anterior portion to that of m2, but reduced and variable in the posterior portion;
hypoconid still prominent, but entoconid faint and melting with the mesostylid and
posterolophid in some specimens to form a strong crest encircling the posterolabial
corner, mesoconid and mesolophid reduced or absent in some specimens.

Remarks  Protalactaga grabaui was named by Young (1927) based on a
mandibular fragment with ml~ 3 from Quantougou. The specimens described fully
agree with the type specimen in morphology, such as metaconid isolated from
protocone in ml, the four elements protoconid, mesolophid, ectomesolophid and
entoconid converging on the mesoconid, and mesolophid being free from the
hypolophid. Characters in the type specimen, for example, the absence of anteroconid,
the presence of a pronounced mesostylid and ectomesostylid on ml, the lacking of
connection between anteroconid and protoconid, and narrow ectosinusid on m2, can be
observed in the additional material.

Protalactaga grabaui specimens also known from Tunggur, Nei Mongol, fall
within the range exhibited by P. grabaui from Quantougou both as to size and
morphology.

Protalactaga major Qiu 1996
(oL, 13~18)

Material 4 P4, 5 M1, 5 M2, 4 M3, 3 ml, 2 m2, 5 m3; V 12406.1-28.



300 F T < A R B 38 #

Description P4 single-cusped and bud-shaped, with one root; a curved crest
running from the cusp lingually and encircling the posterior margin of the tooth. Ml
with robust anteroloph that is the melded anterior arm of protocone and protostyle;
mesocone faint; endoloph slight curved, robust posteriorly, interrupted anteriorly in
one tooth; protoloph posteriorly-oriented, connecting with the anterior part of endoloph
in 4 out of 5 specimens, interrupted in one; metaloph weak, posteriorly-oriented,
joining posteroloph, lacking in one teeth; mesoloph strong, swollen labially;
posteroloph developed, but failing to reach the labial margin of the tooth. M2
trapezoid; different from M1 in being narrower posteriorly, having relatively weaker
hypocone, metacone and posteroloph, slightly transverse or anteriorly-oriented mesoloph,

undeveloped mesocone. Protoloph and metaloph slightly anteriorly-oriented, with the

former connecting to the anterior part of endoloph and the latter to the union of
hypocone and posteroloph. M3 subtriangular; protoloph transverse and joining
protocone; hypocone and metacone incorporated into the posteroloph; mesoloph
complete, joinning metacone with the curved posterior crest to enclose a posterocentral
basin.

ml with a distinct anteroconid in 2 teeth and without in 1 tooth; metaconid
nearly isolated; mesoconid pronounced, but low; mesolophid low, but quite robust,
joining the anterior part of ectolophid or the mesoconid, terminating lingually with a
mesostylid; ectomesolophid narrow and extending to the labial margin; hypolophid
short and thick, joining mesoconid; ectolophid straight with low and weak posterior
portion, missing in 1 tooth; posterolophid strong and extending to the posterior base
of entoconid. m2 slightly wider posteriorly than anteriorly with alternating arrangement
of inner cusps and outer cusps; anteroconid prominent; mesoconid small; mesolophid
robust, extending anterolingualy, swollen lingually; without ectolophid and metalophid;
hypolophid complete, joining mesoconid; ectolophid robust with low posterior portion;
posterolophid strong, extending to the posterior base of entoconid. m3 reduced
posteriorly;  hypoconid incorporated into posterolophid; entoconid melded with
mesostylid to form a prominent cusp, mesoconid visible; a robust crest with melted
mesolophid and hypolophid can be seen in one slightly wormn tooth.

Remarks The Quantougou sample is identical morphologically with the
specimens from the type locality Tunggur, Nei Mongol, but with minor differences
from the latter in slightly smaller size, more bunodont cusps and less compressed
anterior portion of ml.

Except for its smaller size, Protalactaga major differs from P. grabaui in
relatively higher crown, less transverse mesoloph of M2, relatively reduced mesoloph
of M3, and mesolophid of m3. It is close in size to P.moghrebiensis from Jebilet,
Morocco, but distinguished from the latter by its shorter and wider molars with
plumper cusps and more pronounced crests, and by its less reduced M3 and m3.

In size Protalactaga major is close to small species of Paralactaga, such as P.
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minor. Generally, Protalactaga can be distinguished from Paralactaga by 1) its small
size and low crown; 2) protoloph and metaloph of upper molars relatively
transversely-directed and joining the anterior part of endoloph and posterior arm of
hypocone, respectively;, 3) less reduced M3 and m3 with distinct mesoloph (id) and
IS in M3, IIIsd even IVsd in m3; 4) less developed protostyle and mesocone; 5)
weaker crests relative to cusps. P. minor is retained in the genus Paralactaga for its
relatively posteriorly-directed  protoloph and metaloph joining the mesoloph and
posteroloph, respectively, considered important derived characters for dipodoideans.
However, a possibility of assignment of P. minor as an advanced species of
Protalactaga can not be excluded until more material of the species is available.

The similarity of the genus Paralactaga to Protalactaga seems to imply their
close affinity. A population of the latter might give rise to Paralactaga during the
early late Miocene. A phyletic lineage toward Paralactaga would be characterized by
an increase of size, a heightening of crowns, protoloph and metaloph gradual directed
posteriorly and joining mesoloph and posteroloph respectively in upper molars,
hypolophid gradual directed anteriorly and joining mesolophid in lower molars,
reduction of M3 and m3, development of protostyle and mesocone (id), strengthening
of crests relative to cusps.

Ochotonidae gen. et sp. indet.
(fig.2)

A DP4 (V 12407), similar to that of Alloptox or Bellatona, represents the
occurence of this taxon.

2 Discussion

Besides glirids and cricetids, five taxa Mioechinus? gobiensis, Heterosminthus
orientalis, Protalactaga grabaui, P. major and Ochotonidae gen. et sp. indet. are
known in the collection, of which three are new in this micromammalian fauna.

All five species appear in the Miocene Tunggur fauna of Nei Mongol. This may
be indicative of close age of the two faunas. The fact that M? gobiensis, H.
orientalis and P. major from Quantougou fauna show minute differences in feature as
mentioned above, may suggest some difference in age of the faunas. Nevertheless, it
seems secure to assign the age of the Quantougou fauna to middle Miocene with the
Tunggur fauna. Further dating awaits a forthcoming study of cricetids from this
locality.

Among the four families of small mammals, Zapodidae and Ochotonidae occur
today throughout the Holarctic Region, Dipodidae are typical of the Palearctic Region,
and FErinaceidae are widely distributed in North China. Dipodids and ochotonids are
adapted to arid steppic environment, while zapodids require somewhat more dense
shrub. Thus, the Quantougou fauna seems to reflect a temperate dry or subdry
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forest-grassland environment, similar to that of the present-day Palearctic Region.
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AR 1% 78 (Explanations of Plate I)

1~6. R BB Heterosminthus orientalis Schaub, 1930
1. M1l (V 12404.49); 2. M2 (V 12404.82); 3. M3 (V 12404.122); 4. ml (V 12404.209); 5. m2 (V
12404.250); 6. m3 (V 12404.288)

7~12. BIKEBKR Protalactaga grabaui Young, 1927
7. M1 (V 12405.21); 8 M2 (V 12405.74); 9. M3 (V 12405.116); 10. ml (V 12405.176); 11. m2
(V 12405.205);12. m3 (V 12405.252)

13~18. KB W Protalactaga major Qiu, 1996
13. M1 (V 12406.5); 14. M2 (V 124069), 15. M3 (V 12406.11); 16. ml (V 12406.15); 17. m2
(V 12406.17); 18. m3 (V 12406.18)
FAEGESEER; KK 30 15 5 14 AN ME (AL occlusal view, X 30, left teeth except Fg.14)
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