EA3% EAW THE MY IR pp.283 ~296

2005 4£ 10 A VERTEBRATA PALASIATICA figs.1 ~6

10 Bk 75 1% H R AR AT T 4R 4 Fh Bk AR
( Dipodidae, Rodentia) L H"

Z B A4

(FEPERE S EHESIMSEARBIR b 100044)

T . HiR TRETG I H et RIS A 4 8 4 Ak I B IR B (¥ %) (Protalacta-
ga lantianensis sp. nov. ) BBk (R EF) (Paralactaga sp. ) JE 4G =RHkLo Bk 5L (B ff) (Sal-
pingotus primitivus sp. nov. ) FI/NFLREU PR BE R, (1 ER) ( Cardiocranius pusillus sp. nov. ), ¥ H
TRk SRR TRk BUFn B Bk BB AR AE , 7T BB R TR B R 1) B Bk SR AL oL R P PR AR B — R e P 2
2, BBk BRI R 46 = kO Rk R /D A O gk R B ARR T BRIk U P E B iR
F.0 PRk BRIEF} ( Cardiocraniinae ) ZEHE S FRI IR B30, 4 Rk BIER T 1 Hi#l X L0 69 B
RIFRTRELLAREMN TR,

KEIR: PREGEH, Berh Rt , B4, Bk A

hEE S :0915.873 XERFRIRTE: A NEHS: 1000 -3118(2005)04 - 0283 - 14

1 Y

FifE]

AR AR A T L AR i 2 R R EFM X, ALIE AT MR

—HIATEIRMSREENT KX YE 6, Al LR RS, RSN Tr a2k

H 81 HTC— B I, (B AR W2 3 — ke Bk B2 34 20 S ARk BB} ( Zapodidae ) 7Bk LR
(Dipodidae) , J5& X743 4 WAL : LB TR} ( Allactaginae ) | = ik Bk B .} ( Dipo-
dinae) .0 Bk B, . #} ( Cardiocraniinae ) 14 B- Bk B . #} ( Euchoreutinae ) ( Daxner-Hock ,
1999) , BEKEAHRE BERBIERLT Plesiosminthus asiae-centalis — 38 FAR Bk B T e ( B
F5,1996) , HE R B AR 2 b B H R R LW 5 8 R o P #iit §9 Protalac-
taga J&( Young, 1927 ; BR#5 44 ,1996.2000) . HEBEMBLEF&H 7 8 13 #,08 ik
4 R, EZ AR T b X T B ( R, 2003) .

B TR Protalactaga JBSL, HH EHIBE BRAHLAEH K BT AL A L8 it
VIS Paralactaga., Brachyscirtetes , Dipus F1 Alactaga J& ( Schlosser, 1924; Young, 1927;
Boul and Teilhard, 1928 ; Teihard and Young, 1931; #3454E, 1982 ; Fahlbusch et al. , 1983;
Flynn et al. , 1991; BR&G 5. F B, 1999; Qiu and Storch, 2000; Z=584F,2003; Qiu,
2003 ; Z=58 \K{#5 5% ,2005) .

ASCIER I BE R R R 2R B AR Y TAEFERAT “PEGFHTAEREIEE” 4

1) BRE/ERMBIRZEARIE B (45 G20000777000) \BE K A AP £ E ST E (45 40272009) \The Aca-
demy of Finland Grand (nr. 44026) FIEZR A A 3E5ES (4R5 :19930095) % H)
W B 25 :2005 — 04 — 06
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YETE i, F 1997 2 2000 4FHG 4 YEFS TAE , ZEBR VG A FI B mP 3 itk S SR T A PR &2
2R A RAA M BRI T R B FL s W0 B I WP RGE (IR,
1999,2002; Qiu et al. , 2003) , FHe BAL U BB ARG A B EAE T 4B 702K

®(FRHM4SF,2004a, b BROR TS FRIKAE,2004) .

TRFEHIEARTE, 5| B Shenbrot (1984) , ifEHbIEMB M, MBREIBANRAK x
BRTE FEHP 0.1 mm, CPHEE IVPP V hEREBE i A HESIY) 5 ARBSEpra

YA GRS 12 ER B S T BT A SH IR A 5 o

2 fAaCR

Bk R # Dipodidae Fischer von Waldheim, 1817
FEEREFRIEF} Allactaginae Vinogradov, 1925

E LR B Protalactaga Young, 1927

1999 Protalactaga sp. , TIREEZE ,p. 58, table 1
2002 Protalactaga major, F¥IKEEZE,p. 170, table 1
2003 Protalactaga major, Qiu et al. , p.445, table 1

ZFREIE  Lantian, J§ AR K DUEBHE
FREFE Z M1 (2.49 mm x2.15 mm), IVPP V 14435,

B BRVTHE SR 12 M

T AEBER (F#) Protalactaga lantianensis sp. nov.
(E1)

RIBIRAE 55 12 315044 BURAE T4 (SP4; 6M1; 8M2; 4M3; 7ml; 9m2; Sm3),
IVPP V 14436.1 ~44; 55 19 H1 5.2 BUAANEF 15 (2 M2),V 14436.45 ~ 46355 6 H /5 1

A m2 BiER, V 14436.47 ;Ms 14 5.1 5 m2, V 14436.48,

mE nE1,

®1 EHERR(HM) FENE

Table 1 Tooth measurements of Protalactaga lantianensis sp. nov. (' mm)
Length Width
Tooth Loc. N

Mean Range Mean Range
P4 12 5 0.92 0.87 ~0.99 0.93 0.90 ~1.00
M1 12 6 2.47 2.38~2.53 2.02 1.89 ~2.15
M2 12 7 2.19 2.10~2.30 1.86 1.70 ~1.97
19 2 2.105 2.10~2.11 1.57 1.45 ~1.69
M3 12 4 1. 405 1.37~1.45 1.39 1.35~1.45
ml 12 6 2.47 2.40 ~2.60 1.735 1.66 ~1.80
m2 12 7 2.37 2.25~2.55 1.78 1.71 ~1.90

Ms 14 1 2.30 1.78

m3 12 4 1.91 1.80 ~2.00 1.59 1.52 ~1.67
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FE BOREL, WREHF. M1 ~2 WEEEHNREETR, EFREEN, FLHE
MR EESMER, ml ~2 BT YCH B BRISMNERE T HF. B=HEHER,

#ik P4 REEWERE, H— C FRAM—SMEHR, R,

M1 SEHGERETE . &M ERRRARR) B R (RIRFMIGER) Bk, Bk
SRR, EFE R FIRSERI/MEL, ENEE. PRAUR, 786 HFEBrirAg
B RUNREMR R 35, RS YR Z F ) MBETRER . B A8 i BRSBTS Rt . PO AR
W, AR, FRE,T HirAPE S RN, S PR R ER, 5 2 R
Ie] 3815 PR R PR A R, R G 4%, BRI B SR S . TR R IR S/
& s SRR AL, 10 R SMBRE, RIBSME S . 4 TR

M2 BAFERRS ML AL, RGBS s AR VG RAG A X8 55 5 BT R AUG
RAEXIE BRI ER. A KRZE(8/10) BB BUE P -5 R RITRR A&, 53 2 SRk
RS R iEE, PHR-BCTREERAS M 5/E R EM, FHR2
BOF B B8 SR AR A F RS &R B aHA, m/ESMIEM, Rikshk
%o WAENREISMAMHE. 4 TR,

M3 EEER=A, MRERE. FESRRETEE. WRAERHELERL,HFS
JRIBRE B—INGEMRETR, (VA 1 BCF R RBM L. 4 B M3 #,1 B+ H
AR (B 1.13) 51 Bl (B 1.14) 32 Bk Bfishis. #E—MEES, 1 &8
FHSEDFZAEEDTL(E 1.15) 5 | K RESHkn — YT &%, 5RLE
ZIRIEHECR (E 1.16) .

ml: R R FRBARMURT 1 #8CFW A F T/ REETEE, AR (B 1.19) ,
JB EMERIEEHS, B ERMEXFE A, TIRRAISMNE N EHE. 6 BEBK T &
T4 BB R BERRR TERE R, LT FIRARM T F5;1 K5 TRARERE;1 K
W5 TP EEEREZLARE, T ERE HENE=/AF. THEEHL, BN
RTINS B R . TUCHRISNA S T IRRM T RN e ERE. TS,
£ 3 MBI EIT 45 P /DR T . P UR/IMR A S, 5 TR IR M Fa 1% Mt , 5 27 58
o 2 F M,

m2 SEEERER . B HWERBZERS. TRIIEE 10 BF R FEHALT,3
Bk, R 2 BB RE, TRIMRERHE , Z5TIRRDE, A3 T EHTHE; ST
JRRREFHFRIRE EH M. THERMEA, B ml KHEXIHAS. TR, 10
BOF A H) 6 M AME MG KRBT A —/DRIRIR. TUCHRISMN 5T R ZEuEE, TH
A(THRSTHEZE) o ml WHBHRE, TIMFRrERL, 5405 ,2 BB R
FHA/DREE, TR,

m3 SEEE K =AE, EHRA BRI, THARS TERME, TIRARRTT H—HE
KB SHPHER, TRAHE, THEAAFTRS TRAMTEAHFRE, TARAL
BF. PRAS(TRARETEDRZN)E3 BCHE EAT, h— /s — R e
o THAE(TRARSTHHNE) R m2 —HKRE, T, BITHE,

RS BHARNESEERRRR Protalactaga BIRFE, B - AN ERAEXTE D5
B ; LB R ML ~2 BB FRAR AT B, BB ELREZE A EREERSH
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B 35 FRB R OB , R

Fig. 1 Protalactaga lantianensis sp. nov. , occlusal view
1. IP4 (V 14436.1); 2. 1P4 (V 14436.2) ; 3. P4 (V 14436.4); 4. P4 (V 14436.5); 5. 1M1,
Holotype (V 14435); 6. IM1 (V 14436.10); 7. M1 (V 14436.7); 8. rM1 (V 14436.9);9. 1
M2 (V 14436.14); 10. 1 M2 (V 14436.15); 11. tM2 (V 14436.13); 12. tM2 (V 14436.46) ;
13. IM3 (V 14436.21); 14. IM3 (V 14436.23); 15. M3 (V 14436.20) ; 16. IM3 (V 14436.
22);17. mml (V 14436.25); 18. mml (V 14436.27); 19. rml (V 14436.29); 20. mml (V
14436.28) ;21. rm2 (V 14436.35) ; 22. m2 (V 14436.48); 23. mm2 (V 14436.36) ; 24. rm2
(V 14436.38) ; 25. rm3 (V 14436.42) ; 26. rm3 (V 14436.43); 27. 1lm3 (V 14436.40) ; 28.
Im3 (V 14436.41)
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FEE;ml BAKE TSN E,ml ~2 BTUCHRERS T HRERE,

Protalactaga JRYZA VT LA EWIA 3 B, B R BLT op B H it 52 3K v K I AT 52
B REFPERLFF P. grabaui f1 P. major (Young, 1927; Qiu, 1996, 2000) DA K ALIEEEWE
FFERLLEEHY P. moghrebiensis (Jaeger, 1977) , BRI AR A Frik b, KB THH"
SEHTEHEET R I P 7 borissiaki BRI —3F M1 ~2 ) EAFsR B, PG B F
¥, BRI T YA, HERA KT F (Argyropulo, 1939) , BRI A Protalactaga
J&o

TEFEHRST B, BHRARH B KT P. grabaui, {85 P. major #1 P. moghrebiensis 3¢
HRIE(RE2), EAL,EBRRARLE ML ~2 §RCH 5548 15 3 8405 W 20 343E
S5 EMEREERER, R E 8458 A M G5 AMEA ml ~2 85 YOFE 19 4R BT A1
M, 5THEEEHESFRTEHERH TCHMN=ZFER, W, ERFERS P.
grabaui A [ERAE T H& KA HFERM, P4 B ERAI, ml B FHARILFARE,
M3 5 m3 FTHERAK TR EZLWEE, BB FRE, 5 P. major i
AEEETHABRRAREEREER, ml K FRiARILEAKT, M3 fl m3 [FH R
RBORILFRHME, 5 P. moghrebiensis WA [F] 3878 T H A5 455 A8 X4 BB 380H:, ml /9 F 5F
HEHE, BE, % RirA R AR RSB B —FF.

26 1 W 22+ W
PRGN
2.4 M1 . " 2.0 m! l/ \\ .
22 O \ /
I 1.8 RN It
Ly 7 (X}
2.0 o
. . 1.6
1.8 °
1.4
1.6
a 1
1.4 23 12
* 4
12 L o L
1.6 1.8 2.0 22 24 26 28 3.0 1.6 1.8 2.0 22 24 2.6 2.8 3.0

B2 JRBkFURSFE—E HE RS A
Fig.2 Scatter diagram showing length and width of the first molars of Protalactaga

Real line—Protalactaga grabaui ( Quantougou) ; Broken line—P. moghrebiensis (Patanik

6, Maroc); 1. P. grabaui (Tunggur) ; 2. P. major (Quantougou); 3. P. major (Tunggur) ;
4. P. lartianensis sp. nov. (Lantian)

ERXFHEF BRAARERTRIR M1 ~2 JPEMEHLUR ml ~2 FRBEZ TR
ZR80. 7 P. grabaui W, 3 M1 B JFUE 48 R ZHCR BRI 15 PR &SR, T M2 B9 R
BILFEEBN SRREEER ;7L P. major 1 P. moghrebiensis H,M1 B FUF A G
] 5 PO R, M2 SRR R I S5 R TIAE P, lantianensis H1, M1 B HA B Y
Ja SRR R R, M2 BRE R B AR 5P P&k, FRED
FIRY =Fp Bk L M1 ~2 FrafR i ) M 4 SUCR BRI G 1 SW/REE s T ZE P.
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lantianensis P, J5 A BA G W SW/NRB G hE &E# ., £ P. grabaui,P. moghrebiensis
M P. major 1 ,ml ~2 ) FRHFHARS T HEFEEEE, TUFE m2 PHEXT ml Hig
[ SEORBEM , BS T HoE 8 BT e B IRBE B GBrfe) o, ml ~2 T EEZES
THEEREEERE, P. lantianensis ) M1 ~2 FJJRENEH LK ml ~2 B FUCHF R %
# XS BIBk R Paralactaga B4R {8 Paralactaga [ M1 ~2 B JFOEF1 54 205 165
5T 9 hfE a8 ER, nl ~2 BTYCHE TS F PP ifEk.

FHEE=AERPEN T R EEA, AA S E MM, X — L BAET P
grabaui F1 P. major, T AB{LF P. moghrebiensis Fl Paralactaga, Protalactaga lantianensis
R BA )5 Paralactaga FEPLE A ) 24 7 X R0 ] BB 4k 19 55 = 83 18 =2 S Bk BB 43
AR, IXKBA P. lantianensis {))F RIEAL T Protalactaga [5] Paralactaga $EAL R H H)
— A PERR, RE T R RUR K —3E R

EREEHR, T 88 K/NERMEIE Protalactaga lantianensis -5 Bl Bk FUR
Hr B/, BH 7 KL 80007 3 £ Y “ Paralactaga minor” (FRZ34E,1982) RMEH M. E
MZEE—RZHNETEEOIRB m2 (V6304) M TRFEES THFEPIHER, X
— M Paralactaga #8400, (BB F“P. minor” BFPRLR A , U 18 1) F #4507 SN0 28 5716
BHAT E, FH AN AR KRB R B X SRFEE 18,8 P. minor” HA Prota-
lactaga JB L) F B 4F, HAQL T Paralactaga W4 E4E 8] F #E 8 H 0T LLIE] Protalactaga
lantianensis —FEfEREN Protalactaga WHEAPER . 28R, “P. minor” UK A B LI R R A
5 Protalactaga lantianensis Jy[Fl—F , BB IS EZH R LT,

BIRLR B Paralactaga Young, 1927

BIBKER (RZEF) Paralactaga sp.
(E3.1)

2002 Paralactaga sp. , JEIKHEEE,p. 170, table 1
2003 Paralactaga sp. , Qiu et al. , p.445, table 1

#F#E P EPEE L H Ms 36 M B—#ZE M3 (1.65 mm x1.80 mm), IVPP V 14437,

1 mm 0.5 mm

B3 1. BIBERRER) ;2. JRIE=REC Bk ROETR) ;3. /ANERECSIBE R (GBTRR) , Bt
Fig.3 1. Paralactaga sp. , IM3 (V 14437) ; 2. Salpingotus primitivus sp. nov. , lml, Holotype
(V 14438) ; 3. Cardiocranius pussilus sp. nov. , rml, Holotype (V 14439) , occlusal view
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Wik TEESAE, KB
oh, BRBEWK wiksE,wm [V .

BRWB, FhRAE kR S
e BRMER B, TR, BIR L
WOr SHGLB I, B o
RTRRS SRR, R .

FE— N B RS R

PR R— S R H A B, F 0
W B 2 R 2 JE UG AR Z R 1‘1 .2
BH B AR ; BT RRE 1:0 N
B, EMEARANBIEEEE, 10 L1 12 13 14 15 16 17

b STt ¥ H X M3
RATB B IFTA Protalactaga BT B 4 JRBKRUR &R BIBEBUB T FIEEH0 M3 MY R/RELER
#HEX(E4) , mMHNES,EM Fis4 Comparison of all species of the genus Protalactaga

- B X BB AR R B B AN KT BE and some species of the genus Paralactaga in size of M3

)BT Protalactaga, I K/NES Real line—Protalactaga grabaui ( Quantougou) ; Broken line—
2 aralactaga suni (Ertemte) ; 1. otalactaga major uan-

M, BYS Paralactaga B+ 43 4% Paralaciag (E Y; 1. Protalactaga major (

i HWREE B ROEEY LS lactaga moghrebiensis (Patanik 6, Maroc) ; 4. Paralactaga

P. suni NI, RUE R R e
RAMEA KB, B A AT EIR

BRIE, PR A KT, X s 5 7e BBk R b T BE R BRI RHE, WREET
R, W HEXA M3 AR T ZBHR ISR

LRk RIER} Cardiocraniinae Vinogradov,1925
=Rt EBk B Salpingotus Vinogradov,1922
B =Rt ABEER (Fifh) Salpingotus primitivus sp. nov.
(E3.2, 5.2)

tougou) ; 2. Protalactaga lantianensis (Lantian) ; 3. Prota-

2002 Dipodidae gen. et sp. nov. , J¥IKFEEE,p. 170, table 1, T4
2003 Dipodidae gen. et sp. nov. , Qiu et al. , p.445, table 1, F4fnd

BFKIFE DT A primitivus, FIFRIHZ o

IERFREA 12 ml1(1.00 mm x0.75 mm), IVPP V 14438,

B PRV 19 His,

FEE M/, ARG RS, TAMEA B B,

fid  PEEM, BERAENME, SRR 5T, ATAM B EMA . AR X B
Z, LT RIR TFHRAMT HH, THRRMTRRIVEER, BRI REALT F—K
L, HEEAYT . FRREN, (L FRRBERER, TUREKEHMEMMN Y, FIMF
Wm, FAME I, TRNREM R, R B W TFRARER, 5 TRRZBE &S, TR
WEAKAR, TASKTEASEK, B FREEFBEHMETMA.
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B &
1 §y 3 /’(&4

BS JREE=REC SRR (BTRR) TRk O Ak B CRTR ) FIBRAE. O sisk AR B A ) ml T8 L

Fig.5 Comparison of Salpingotus primitivus sp. nov. (2), Cardiocranius pusillus sp. nov.

(4), extant Salpingotus kozlovi (1) and Cardiocranius paradoxus (3) in morph of ml
1. Iml (IZ21274); 2. Iml (V 14438); 3. Iml (IZ 25153); 4. rml (V 14439, inverse)

e E1E A ml LAHAR/NEANMEFI AL, Dipus B 1 BB 2536 5.0 Bk BUE
#}( Cardiocraniinae ) FYRHE — 3o 0 R Bk BB — AR B RIBE K, U kO FR Bk B
Cardiocranius Satunin, 1903 51 =Rt.C> Bk B, Salpingotus Vinogradov, 1922 WA B, BiE
B TREFILHIX ) C. paradorus Satunin, 1903, Jy BEIE (L FSE,1987) /5%

1.2 1 W
1.1
-7
10 ,/ O
'
Fd
/ ,/
0.9 { -
0.8

0.7

0.6

0.9 1.0 1.1 1.2 1.3 1.4 1.5 1.6

Bl 6 Jrgh=RbO Bk ROHTRR) /NI RE O Sk R (BT FH)
FOBRAE O BBk R AR 0B 0 ml KD ELER

Fig. 6  Comparison of Salpingotus primitivus sp. nov. ,
Cardiocranius pusillus sp. mnov. , extant Salpingotus kozlovi
and Cardiocranius paradoxus in size of ml Real line—
Salpingotus kozlovi extant (n = 20); Broken line— Car-
diocranius paradoxus extant (n=20); Black dot—Salpin-
gotus primitivus sp. nov. ; Circle—Cardiocranius pusillus

sp. nov.

EREICRWA 3 #: S kozlovi
Vinogradov, 1922, S. crassicauda
Vinogradov, 1928 f1 S. thomasi Vino-
gradov, 1928 ( F [ #£,2003) , XL
A FRO B R ml BE R B
ElS),HEEES LNERZ: Sa-
pingotus FIPAS T JGRAT IR
i HEF . B AMVE B B A4S T Car-
diocranius [ I B B4 5. T /G R I
TR B TIMFAR R
P, FIRNRAEXT Salpingotus () E
Riko HXWBM I, XA ml ¥
55 Salpingotus W FEA—B, W
IR [R] 2 AR AR T4k A B 1A A X
WRES . FAME AR BHK; NE 6
ERLED AR BT HAE
S. koziovi, I, XM /DI ZE ml
KR 5.0 Bk B, Cardiocraniinae ¥
Ao g = Bk O Bk B, Salpingotus J&
MR-, MHED> BRETZRE
B—NRER L, T RA &
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Cardiocraniinae WAHE A FIRIE , 15 H X — A T EDRR R B9 5 — MR /N m1 — &R
%< T Cardiocraniinae WA B KA A ICF MR R H K,

FREC A Bk R B Cardiocranius Satunin, 1903

INEREO B (3% ) Cardiocranius pusillus sp. nov.
(E3.3,5.4)

2002 Dipodidae gen. et sp. nov. , J¥IKFEEE,p. 170, table 1, T4
2003 Dipodidae gen. et sp. nov. , Qiu et al. , p.445, table 1, F4fnd

ZRKIEFE  HL T pusillus, RPZE,

ERfRA 14 ml(0.97 mm x0.66 mm), IVPP V 14439,

B PRI HSE 19 .

FOEE M/, AR R AR5 , BB AE o

fid PR, BRANME, FREIK, AIERER g, RN RSB,
RILHHHEN B, LT RIER T HRMT R, TRERMTRREEDHHZ T
JRRFIF YR EERT, TAMS T, B R B ARSI . TWIMNRIER R, E=4
B B TRRABER, 5 TWRRZ A —HRNA, TRIEHERETS

kgSitie 5.0 Bk Cardiocraniinae WHRHMY A K Salpingotus 1 Cardiocranius Wi
JRAALEL, XA ml LA IR B LR MR EERT , LLRAE H R B T R/NRAR T Salpin-
gotus J& , T 5 Cardiocranius JRHIFHMEBAERL . ES5BUER C. paradosus F M, HANR B 3%
/N X RS , ml BRTER B RAE . HIL, XMA ml N Cardiocranius J& B —A %
o

3 4

B 7 15 T 2H P i Bk R A A3 85 Allactaginae WA Protalactaga lantianensis sp.
nov. Ml Paralactaga sp. } Cardiocraniinae YL} Salpingotus primitivus sp. nov. fl Cardiocra-
nius pusillus sp. nov. , HipJ5—EF 2 #ibAa BREREKBRICRMIE#SE ERERE R,
Protalactaga lantianensis sp. nov. N JRBER BRI SE LR, R FE T —Fp M Protalactaga |5]
Paralactaga FEFEPESIEREL, Paralactaga sp. ARIBEFUBHIBRPICR, AR T M8 N
TR 36 BB Bk AL

DU 38 Bk BURHL A B B X LA X 32 A0 S MR i i AR S Y 2 , (BRE P IR
Bk Bl e 0 B 2 ) R B S e 7 S PR 95 YT 2 v ) R () 2 B, 3R B T 38T 4 A I AU B T 8
DR 563 TR Bk B Sy e et 7 B T 4 R P 5y S o AR, TR T R 2B G B Bk R G
W rb BT A St BRI, XA S I T 4 B e AR o it SR WL (TR IR AR SR, 20025
b5 54 ,2004a) .

PEAE Bk B LHJE Cardiocraniinae SERHE 5 7070 TR TR MK, & N AFF BT
BEAMEIREINE, B 5 BRIt [ H SO E A s YR (D B 4, 1987; B &%,
2002) , VA HBAPBER S B BARtt A (RIERFSE,2002; B #5555 ,2004b) , R
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FE 3 IX 7 B P kR ) T S5 B 4 i P 58 P R ST B 4 XML, RURIR B T0 B¢ LB AR
T5.

it L£F54MALMPHESERREIFIITHGRAFNATECH RS, TR
RIS F DA AR RN AT S TR B, F AR X
IHAFRERBSRBESE TR, TR G R LB R RLHAR, KLEZAEMRLERN,
AR A TREPGHE,

NOTE ON FOUR SPECIES OF DIPODIDS ( DIPODIDAE,
RODENTIA) FROM THE LATE MIOCENE BAHE
FORMATION, LANTIAN, SHAANXI

LI Qiang ZHENG Shao-Hua
(Institute of Vertebrate Paleontology and Paleoanthropology, Chinese Academy of Sciences Beijing 100044 )

Key words Lantian, Shaanxi, late Miocene, Bahe Formation, Dipodidae
Summary

Although discussion on the phylogenetic classification of jumping mice, birch mice and
jerboas is still ongoing, we follow the opinion that the two families Zapodidae and Dipodidae are
included in the superfamily Dipodoidea and four subfamilies in the family Dipodidae ( Qiu,
1996; Daxner-Hock, 1999), i. e. Allactaginae Vinogradov, 1925, Dipodinae Fischer de
Waldheim, 1817, Cardiocraniinae Vinogradov, 1925 and Euchoreutinae Lyon, 1901. The
oldest record of Dipodidae is the genus Protalactaga from the middle Miocene of Quantougou,
Gansu and Tunggur, Nei Mongol, which might be derived from a Plesiosminthus-like Oligocene
Zapodidae ancestor ( Young, 1927; Qiu, 1996, 2000). At the present, Dipodidac are
restricted in the Palearctic Region. They are adapted to an arid environment and distributed in
semi-desert or desert regions of northern Africa, southern Europe, central and northern Asia. In
China, there are 7 genera and 13 species mainly living in the arid northwestern regions ( Wang,
2003).

The dipodids described below were collected by the scientists of the Sino-Finish
cooperative project in vertebrate paleontology and stratigraphy from Lantian, Shaanxi, during

the field seasons of 1997 ~2000.

Protalactaga Young, 1927

Protalactaga lantianensis sp. nov.
(Fig. 1)

Etymology Named after the Lantian area, from where the new species was collected.

Holotype A left M1; IVPP V 14435.

Type locality Loc. 12, Lantian County, Shaanxi Province ( China).

Stratum typicum Bahe Formation, early Baodean, early late Miocene.

Paratypes Loc. 12; 44 isolated teeth (5P4, 6M1, 8M2, 4M3, 7ml, 9m2, 5m3),
IVPP V 14436.1 ~44; Loc. 19;2 M2, V 14436.45 ~46; Loc. 6 anterior part of a damaged
m2, V 14436.47; Loc. Ms 14; 1m2, V 14436.48.

Diagnosis Large-sized Protalactaga with bunodont-lophodont teeth. On M1 ~2 protoloph
posteriorly-directed and close to mesoloph; metaloph remarkably postero-situated; posteroloph
short and posterolingually-directed. On ml ~ 2 hypolophid anteriorly-directed and close to
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mesolophid; M3 and m3 relatively more simplified and reduced.

Remarks The specimens are referred to Protalactaga due to possession of the following
characters; small size; the brachyodont and bunolophodont cheek teeth; the weak anteroloph
and anterocone, and the separate protoloph from the mesoloph on M1 ~ 2; the separate
mesolophid from the hypolophid on ml ~2; the strong ectomesolophid of ml.

Three species of Protalactaga have so far been recognized. They are P. grabaui and P.
major of middle Miocene from Gansu and Nei Mongol of China, and P. moghrebiensis ( Jaeger,
1977) of middle Miocene from Jebilet of Morocco.

Protalactaga lantianensis sp. nov. can be distinguished from the three known species in
the protoloph and metaloph posteriorly directed on M1 ~2, the hypolophid anteriorly directed on
ml ~2. In addition, the new species differs from P. grabaui in its distinctly larger size , the un-
isolated main cusp on P4 and the stronger lophs, the reduction or absence of mesoloph(id) on
M3 and m3. Compared with P, maqjor, it has more robust and rounder cusps on cheek teeth,
weaker mesoloph(id) on M3 and m3 than P. major. Tts cusps and lophs are stronger than those
of P. moghrebiensis.

In P. grabaui, the protoloph on M1 transversely connects to the endoloph, while on M2
transversely connects to the protocone; on M1 of P. major and P. moghrebiensis, it slightly
posterolingually connects to the endoloph, while on M2 transversely connects to the endoloph;
however, on M1 of P. lantianensis, it distinctly posterolingually connects to the endoloph or the
base of mesoloph; while on M2 connects to the base or middle of the mesoloph. The metalophs
on M1 ~2 of all known species transversely connect to the hypocones or slightly posterolingually
connect to the hypoconules; while in P. laniianensis they distinctly posterolingually connect to
the hypoconules or posterolophs. The hypolophids on ml ~2 of the three known species do not
directly connect to the mesolophids, while in P. lantianensis they directly anterolabially connect
to the base of the mesolophids. The directions of the protolophs and metalophs on M1 ~2 and
the hypolophids on ml ~ 2 of P. lantianensis are similar to those of Paralactaga, but the
protolophs and metalophs on M1 ~ 2 of Paralactaga posteriorly connect to the middle of
mesolophs and posterolophs, respectively; the hypolophids on ml ~2 anteriorly connect to the
middle of the mesolophids. In some teeth, the mesoloph on M3 and mesolophid on m3 are
absent, consequently the number of the sinuses of these teeth decrease, which differ from those
of P. grabaui and P. major, but are similar to P. moghrebiensis and Paralactaga. The features
similar to Paralactaga, namely the distinctly posteriorly oriented protolophs and metalophs on
M1 ~2, the anteriorly oriented hypolophids on ml1 ~2, the reduction of the third molars, are
interpreted as derived characters in Protalactaga. It is likely that P. lantianensis represents a
progressive species of Protalactaga at the intermediate stage between Protalactaga and
Paralactaga.

“Paralactaga minor” from Loc. 80007 of Tianzhu, Gansu ( Zheng, 1982) is similar to P.
lantianensis in size and morphology. A minor difference includes the direct connection of the
hypolophid to the middle part of mesolophid in the m2 of “P. minor”. The smaller size, lower
crown and less robust cusps and lophs seem to group “P. minor” into the genus Protalactaga.

Paralactaga Young, 1927
Paralactaga sp.
(Fig.3.1)

Material A left M3, IVPP V 14437.

Locality Loc. Ms 36, Lantian County, Shaanxi Province ( China).

Remarks The M3 is larger than that of all known species of Protalactaga in size (Fig.4)
and lacks a mesoloph. Accordingly, we refer it to Paralactaga rather than Protalactaga.
Differences of the M3 from that of other known species of Paralactaga include the narrower than
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length proportions, the distinctly developed anteroloph relative to the paracone, and the
narrower sinus. The morphology shown in the M3 is considered primitive characters of the genus
Paralactaga. I our determination is correct, this single M3 represents the earliest appearance
of Paralactaga.

Salpingotus Vinogradov, 1922
Salpingotus primitivus sp. nov.
(Fig.3.2, 5.2)

Etymology Primitivus ( Latin) means original.

Holotype A left ml; IVPP V 14438.

Type locality Loc. 19, Lantian County, Shaanxi Province ( China).

Stratum typicum Bahe Formation, early Baodean, early late Miocene.

Diagnosis Small-sized Salpingotus with weaker lophs related to cusps, and relatively
short ectolophid on ml.

Remarks This ml falls into that of Cardiocraniinae in size and structure: tiny size and
Dipus-like pattern of molar. As a kind of dwarf jerboa, Cardiocraniinae includes so far only two
extant genera Cardiocranius Satunin, 1903 and Salpingotus Vinogradov, 1922. Review of the
extant specimens of Cardiocraniinae shows that ml of Salpingotus differs from that of
Cardiocranius in its longer and narrower outline with less anteriorly situated metaconid relative
to protoconid, and the remarkably elongated ectolophid (see Fig. 5). The morphology of this
ml is more similar to that of Salpingotus than Cardiocranius. Differences of the ml from that of
the extant S. kozlovi are the weaker cusps and lophs and narrower posterosinusid. Fig. 6 shows
that the fossil tooth is definitely smaller than that of S. kozlovi. In view of its extremely small
size and highly resemblance to that of S. kozlovi, the tooth is treated as a new species of the
genus Salpingotus.

Cardiocranius Satunin, 1903
Cardiocranius pusillus sp. nov.
(Fig.3.3, 5.4)

Etymology Pusillus ( Latin) means tiny.

Holotype A right ml; IVPP V 14439.

Type locality Loc. 19, Lantian County, Shaanxi Province ( China).

Stratum typicum Bahe Formation, early Baodean, early late Miocene.

Diagnosis  Small-sized Cardiocranius with weaker lophs related to cusps, and remarkable
narrower anterior portion on ml.

Remarks Compared with the only two genera of Cardiocraniinae, this right ml differs
from that of Salpingotus in having a distinctly anteriorly situated metaconid relative to the
protoconid, and a more developed hypoconulid. In morphology, it is rather closely similar to
the ml of the extant Cardiocranius paradoxus, but differs from the latter in its weaker cusps and
lophs, and narrower anterior portion of the tooth. In view of its extremely small size (Fig.6)
and resemblance to that of C. paradoxus (Fig.5) , it is considered to be a new species which is
referred to the genus Cardiocranius.

Conclusions The dipodids from the Lantian assemblage include four taxa Protalactaga
lantianensis sp. nov. , Paralactaga sp. , Salpingotus primitivus sp. nov. , and Cardiocranius
pusillus sp. nov. The former two belong to the subfamily Allactaginae, while the latter two are
attributed to the subfamily Cardiocraniinae. Salpingotus primitivus sp. nov. , and Cardiocranius
pusillus sp. nov. are the first known fossil records of the subfamily. P. lantianensis is the most
advanced species of the genus Protalactaga, representing an intermediate form between
Protalactaga and Paralactaga. Paralactaga sp. might be a primitive species of this genus.



434 2R ICBRVE I FBR P ET T 4 4 #Bk B ( Dipodidae, Rodentia) {64 295

It is difficult to assess a more precise age of Bahe Formation using the dipodids, because of
the inadequate knowledge of biochronology for these animals. The presence of Protalaciaga
lantianensis, however, suggests that Bahe Formation is later than the later Middle Miocene,
because the Lantian sample seems to be the youngest for its advanced dental characters, while
the three known species of the genus Protalactaga are of Middle Miocene age. An earlier Late
Miocene age is also suggested by the presence of Paralactaga sp. , which is close to P. suni
from the later Late Miocene Ertemte, Nei Mongol.

Allactagines and cardiocraniines are widely distributed in temperate arid area and adapted
to the desert and semi-desert environments. Generally, they form a typical desert rodent fauna
together with gerbils (Ma et al. , 1987; Zhou et al. , 2002). The concurrence of dipodids,
glirids and ochotonids ( Zhang et al. , 2002; Qiu et al. , 2004b) from Bahe Formation might
reflect a very arid environment, which may be similar to the desert in western Nei Mongol. It
seems that the environment in the Lantian area is dryer during the earlier Late Miocene than the
present day.
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