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HWE R KHEDHM (Equus gingyangensis sp.nov. ) 2—MPERK/IWEL, £ETHE
FHERAES., KEDHARHESER, BFRKELG. SSHBEAE, 74K B HMR K
FERY. FMENARENTRERBALECHYNEHEED, BWRKFIELEER
BOBE RS W S8 Fh R I B0, K _E St SR AR IR T BB AN, BRI T3 AP 25 (R R A
AW EE T E XTI X240 A W XEMRE R =115 (E. sanmeniensis) .

XgiI HN, EEH, D8

REZEFES Q915.877

1961 SEEER M EKREH M IKHERERERXRBEWIDIWLA, /A>T HEHE
BB RSP, BN EEFU RS, haMAERE FEE, BFEERM (Canis chihliensis) .
IR (Meles cf. M. chiai) . (AR K BI (Hyaena cf. H. licenti). $1t5 & (Megateron
sp., Epimachairodus sp., E. cf. E. crenatidens).®¥ 5% (Felis sp.). I K B =k 5
(Hipparion cf. H. sinensis). A2 K EF ¥ (Sus of. S Ilydekkeri). K £ JE (Megaloceros
sp.) JE (Cervus sp.). ¥ ¥ (Gazella sp.) . UL ER ¥ (G. cf. G. sinensis). & PHEHF 4
(Bison palaeosinensis) . 4%t (Bovidae indet.). ST & B (Myospalax cf. M. arvicolinus).
TEBBR WM ting))F (EXKR%E, 1966,1982), Y R KB Y& (Equus) B k& . Bith MECF
WA, AEREFH—NERENM.

NWUV 2L R%¥HFERFHIVIARS.

& A& id 2B

Z#WB Perissodactyla Owen, 1848
O# Equidae Gray,1821
& Equus Linnaeus, 1758
KPHD  Equus gingyangensis sp. nov.
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(BRI~ &1~4)

R NWUV 1128, X BHEER, RESTHEK, A 125 (FR L1).

Hit#RZd 1)NWUV1134, TEE F I, B4, 4 8 4, FH kA m2~3 (B L,
2.3); 2)NWUV1129, k&, #EME, RIGLIRTEIR (BRRIL); 3)NWUV1130, k&, HEtE, #E#8
Wi A)NWUVIL3L, L&, 404, BRBE, H e B ALK H; 5)NWUVIL132, kB, 4148, 3R 6)
NWUV1133. 1, E&-F, 204, BR8: 7)NWUV 1135, TR, 414, Wk %; §) NWUV
1133.2, FAUE, 404, ARl BB 55 8 LHRE 8 4, # ik 3) 8 T JURTE 14
. WIS AR AR 7 4, IR R 35 A RS TR 1S B IS s AL AR A B LGB %
(BRI . FBRARFERILRFBRER.

BIE  FERD; BULTRIE P2 FHAT, EMERANRAE, AT HERRE
W BB IRREK, LA KRS THEEASEREN VIE ISR, EAK EFEART
FREZE5ARREM TORHIAMERR: HESH, FLFHEERBUNT 13.5,
BoEERE P BRERE/DT 12.0, 2 BRI K i B8 B & 40 0 i 53k,

BMEIM  Qingyang, KM, A= HHITHX 4. '

WIESH AW AV RSB,

MRETR FEH, RS,

R K REEE, B, R THEERES. REMTHEREREYE
T, BREE R, BRERAWTRIDZABENRED., RESHHEELEREN
Je¥, HAE TN, B IE)S W48 4 R BB, BE LA AR BE b % Rwe % T 8 E , Hish
IS T ERA — D0, BH-E 8IS AL T IR IE A — 242 4, B9 78 35 B 00 M 3 3 B 824K, SRR i
WHIEDE , i 4058, Sk B E B B, XTEPIE, MANEE. BUSHR, mSEe,
BUSRLE P4 s MEARKF IER B BB A AW, 8 ER, LHEYEE, EHBER
ANRE., BRLERBEA P3HEKKFIR, BEBBE, £ M3 RRERKESEE LM
., RIGEMERTUNE, BRAYREEHRTL. BEBSP AT M3 TR EKTE.
EROTEERRT, GRKT. HEBPRERN, 85 NEREE, MEMHRE, BAYS
JEERALT P2 EER/KF. IEK LRI A — /MBS, HE N E R G KEE8 R E K
M 1/2 BEHERWEELRERZNETHEN&ZT. 2ENEERKIVE &
BIERE ).

TR BARE, HEEHE, 2ARMA, TOBA L8 & 887 o, Bimse, A
fE. W TIIHREZBNER, KPESINEE, LT HBMERE, FARETHEHE,
AFE R AE R BRAY T M 0, FEAL KT (518 M B R A, KPR T ST B, B E i, mEF
VAT RER 13 4. THAZE, AAEHE. A LEHER, ERREZTEMHYY
B, BOARZ M ET T 5 2 A (B BB 2).

L. DP1 B AFTE. P2 SRHE/N, AR ST AR M, JR O 4 9, F g, Tk
ERN, RREM, WRIEE VIE, BT ERIMVETH, MRS, 58S 58T, 5raw
BESMIAE — MR/ IR Gslet) . P3 B FHAR FEK, TOF 1 BI{5, o F 42 55 Aij i 908 {00 7 B
N IRRETE, RIRM M, FAFEKR, DRIG/DN, BRIKRKYE, KR V I, Bl 5 Rshee
THEMA, SRR, Y. BEH. A5P AL ZHETERBRRE, TRALK
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Table 1 Skull measurements of E. gingyangensis sp. nov, (mm)
WEI  measures NWUV 1128 1129 1130 1132 1133.1
1. &K muzzle length — — 150 — —
2, B palatal length 137.3 134.3 - 114.5 90.7
3. #FK vomerine length 140.0 136.8 — — 109.4
4. ®EJ5K post-vomerine length — 97.6 — — —
5. BEE post-palatal length — 225.0 — — —
7. BTE 3K premolar row length 86.7 98.6 99.0 79.5 110.0
8. FB%%F&K molar row length 85.8 83.0 87.0 — —
9. E%its%/,K upper cheek tooth row length 170.0 180.0 182.0 — —
10. W8 FLK choanal length 90.0 — — - 89.5
11. AWHBFLHE/PFEE minimal breadth of the choanae 41.5 — — 36.6 338
12. ABILBAFEE maximal breadth of the choanae 52.3 — — 43.7 352
13. J5 3 palatal breadth 73.9 — — 66.8 61.0
16. FEK length of fossa temporalis 83.5 *77.0 — — 75.6
17. SR 5%FLIAHCE length between basion and the N * 1450 B . _
foramen ethmoidalis ’
18. #AF frontal breadth 230.0 — — — 127.1
19. BUB B FEHE bizygomatic breadth 2220 — — — 136.0
24, BRJS 4R posterior ocular line — * 160.0 — — —
25. B facial height — *1200 @ — — —
26. FREE cranial height 111.3 — — — —
28. BREERT/S5 %2 antero—posterior diameter of the orbit 64.5 68.0 — — C—
29. RIE ETF# dorso-ventral diameter of the orbit 56.0 ~52.0 — — 41.3
30. |~ JHRK B length of the naso-incisival notch — — ~190.0 — —
31. WK cheek length — 177.0 — — -
37. ETFFLEHAE % LEE height of the back of the . 16 . . 530
preorbital fossa above the alveolar border ' )
& WE 4545 Fisenmann er al. (1988). #F * B BUIR N Z 5 S MfliT Hdg, Lt 2%,
F2 KBAD@FM TaENR
Table 2 Mandible measurements of E. gingyangensis sp. nov. (mm)
BB measures NWUV 1134 1135 11332 1136
2. IFK muzzle length 126.8 — 101.0 —
3. BIAHRAK premolar row length 98.8 1052  111.2 106.8
4, H5%)¥ molar row length 88.5 — — —
5. FHIAFK lower cheek tooth row length 186.0 — — -
6. m3GEERE LABGAKBEIES distance between the back . 1350 - .
of alveole of m3 and the posterior edge of the ascending ramus
7. WE R muzzle breadth 622 — 37.0 —
8. BURERALTHE HE height of the mandible at the condyle — 180.0 — —
9. EFA#E® height of the ascending ramus — 163.0 — —
11. p45mlEf# height of the jaw between p4 and ml 92.0 64.8 67.0 77.0
12. p2RU#KE height of the jaw in front of p2 72.2 45.2 45.6 55.3
13. FEUBES K length of the symphysis 99.5 — 59.5 —
14. THBX 4 H/NFEE minimal breadth of the symphysis 36.5 29.9 34.0 —
15. BHEEEm3GHERRRTIELAAE angle between the
alveolar line and the line connecting the back of m3 and the top . 30° . .

of the condyle

. WRYIHSHE Eisenmann et al. (1988).
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46. MI BUMS R AN AP B IR, AR op M2 IR AT e KRBT, Je B A IR, T, R

K, WRW VIE, Fl BTRE S0 2 15 3, BTARSMEETR M, 5 JRNEEF B, R, B/ &, M2

5 M1AREL HRRIE AR, M3 BT KRBT, FRRETTE, AR RIER, /a =

BARAFE G G5, R R, M S5, AE R, DR, KRBT E R, TE BN A

T TG G0 P A, IR A — MR BUEF, i SR8 St 55, IRUR L, JE R B0 (B B IR 3).
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Table 3 Cheek tooth measurements of E. gingyangensis sp. nov. (mm)
Ewms tRAK WEN THE BME BARE | TER EAH WEW FHE BME BRE
u. teeth n mes. X min. max. | L. teeth n mes. X min. max.
3 L 39.0 38.7 395 10 L 349 31.0 39.1

4 W 27.5 27.0 28.4 10 w 15.1 14.2 16.5

P2 4 PL 7.9 74 8.3 p2 10 FL 14.9 12.5 17.2
3 PI 203 18.7 213 10 FI 428 36.4 46.7

4 L 29.6 27.5 31.0 6 L 30.1 29.0 324

P 4 w 29.1 27.4 30.2 3 6 W 16.2 13.3 18.7
4 PL 11.1 9.8 12.3 6 FL 15.1 14.0 17.1

4 PI 37.7 32.0 42.0 6 FI 50.2 46.4 52.8

4 L 28.3 25.7 29.5 7 L 28.9 28.0 304

4 W 28.6 26.8 29.7 7 w 16.2 14.1 17.9

Pe 4 PL 12.4 11.3 13.6 pt 7 FL 12.8 9.3 16.0
4 PI 440 384 479 7 FI 443 33.2 52.6

4 L 25.4 23.2 27.3 7 L 26.8 26.0 28.1

Mi 4 "4 26.8 25.8 28.0 ml 7 w 14.2 12.5 15.8
4 PL 119 11.1 12.7 7 FL 9.3 6.9 122

4 P1 46.5 41.4 54.7 7 H 34.5 26.3 434

4 L 27.1 25.4 28.5 6 L 27.1 26.2 27.9

M2 4 W 26.3 25.2 27.8 m 6 W 13.7 12.5 153
4 PL 131 11.9 14.4 6 FL 8.9 8.0 10.4

4 PI 48.7 420 554 6 FI 33.0 30.1 37.7

3 L 30.9 289 33.3 2 L 339 31.6 36.2

M3 4 w 239 23.0 249 m3 2 w 12.2 11.1 13.2
4 PL 13.7 11.8 15.1 2 FL 9.0 79 10.0

3 Pl 445 38.8 52.2 2 FI 26.3 25.0 27.6

. LKE, WRE, PLERKE, PIRAHEE FLEAKE, IR A HE.

Tt p2 TRTRMIAT AR, RumE, TIRRINER, 5T RTRZ HA K%, TERA
B, R, TRRKMER, TERREREEM, BARE, WEER.EVE TRRER
R ERRERENR . p3 TRETRAEE, SMEEE, SR F%, TERAE. T
WRAMEER, TIRRMA, BH M ERE, T/RMRMATE, 5HARE NE%E VY,
THRENE, BA M. EERLE. pd 5 p3 ML ETERRMTRREND, AFE
$E. ml AT H/NMIE, TIRRAME TR, S G RME, K5 A A RMEE, TY
RBN, TRREWEMRATIE, TRHERIBN, WREE, A6 VIE, BRRH, THRIE
R, B0, 6. G AELE. m2 5 ml BAL, ERTED, AEKEEA T 55 RMET
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AR . m3 FRIMREE T a1 %, TR/ BEMM, A REANMF N, 5HE B
B, NS RZETE, TORIBDN, TR BERMES, TRk 2HHNRRE, TE
MRENER, THRREK, FIRAMRBA, RIS W, KRB EHR, 3. 5S4 KER L
BIL%3).

FBoEEE KHBMLEEEIRAMYEE, BTEE, AU R R ENNY
FEE R ENLEEHROMARS XAR. S4B AEE SN LERTY, 5T
KEGETEHA, /DEBFHARERBANE RN 12 3 2/3 laib; T2 B8 1/3 44 ik
FEAL, 5% £L 8RR PO ) T T 0 B U A0 B T L SRR AR, 1) S MR AR N S W
B EmSREHXTHENGER, SHETNXTEIKEE, SRS 5, JMA, §i %
MRS, 5XRE RV EENEZN AN 190°, 765 KM I A K 180°, BB X FEH IS 4
KETVHEK; BRXTHPISETEMNRERENTER, 5 LA MR T, T

F4 KMESFWE=¥E. EEIR

Table 4 Third metapodial measurements of E. gingyangensis sp. nov. (mm)

NWUV 1151 1152 1153 1154 1155 1156
WETR measures
(Mclll) (McIll) (McIll) (MtIl) (M) (M)
1. BRKKHE maximal length 253.0 2550 2400 2670 2810 277.0
2. AP medial length 2430 2430 2290 259.0 2730 264.0
3. B/DNFE (FEHFE) minimal breadth near the ’
. 337 34.0 320 29.1 33.2 333
middle of the bone
4. FERJE depth of the diaphysis near the middle of
29.0 29.0 26.0 27.3 31.1 32.1
the bone
5. WXV R proximal articular breadth 49.5 534 505 465 49.0 48.3
6. FEHX T E proximal articular depth 36.3 34.0 37.0 34.0 38.5 36.0
7. M LREXVEBRASE maximal diameter of
, ] 42.7 450 470 427 446 410
the articular facet for the third carpal
8. XTI B X W42 diameter of the anterior facet
16.1 15.3 114 ~113 ~11.6 11.7
for the fourth carpal
9. WM/MEAEENER diameter of the articular
45 5.0 35 — 7.0 8.4
facet for the second carpal
10. T %5 K distal maximal supra—articular breadth 48.0 51.0 475 420 46.0 44,5
11, WX H distal maximal articular breadth 47.5 478 46.0 — 45.1 440
12. L% U8R distal maximal depth of the keel 36.4 35.0 36.4 353 36.5 34.1
13, mESMRB/NEE distal minimal depth of the
29.0 27.3 28.0 26.5 27.1 25.3
lateral condyle
14, FiRNBRBEKEE distal maximal depth of the
. 32.8 31.0 31.5 30.0 30.5 294
medial condyle
15. FPIEH ~E WA FAE angle measuring the . . . . . .
113 1107 - 112 115 105 105
dorso—volar development of the keel
16. *HFI5XHEHR diameter of the posterior 53 75 70
facet for the fourth carpal ) ' ’
FREHP(3/1) middle shaft index 13.3 133 133 109 11.7 11.9

H: W BINGH T 4% Eisenmann er al.(1988). Mtill 4955 7005wt M B % B A AR, 8T N BB X B EA.
SEOW Ky P ML R AT AR, T 167,
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TRERTFHENTEHRRTEE., £ EREER, iz, S Fo MU ey
2 TSIk AL, BRI L aHE R G T 7, EE NS TR F47, A SRS,
AR — 17 B — ¥R s W 3R L7 B s 3T 3 56 3 10 rb ok 4 191 B RIS , &0 i 500
TRTR, BT 2 B , 887 0k 4 I B 09 4 5 M %% 10 F 07 28 58 S oh AR B 5 AR 36 4 T A
RIS MR 1457, BB 5SMEE XA BT %I A R 190°, BT 937 Es XV H 5
EEHARU PISEENPREENENEE. S22 EEHEESH M ERER
#4),

2 HESiTiE

MNFHR EH, KBES5=O8ERENK . &%, KHEDRNEHER T8/, x5t
Ve ) =115 (Teilhard et al., 1930; Forsten, 1986), K G /N FRELHBETF =15
Bith RF 8 TR, /N T Zdansky (1935) TEABMREMNZIIDLA. XE— (1973)iA
NEADENZTEE/DTREABH =TS, ERGERTAKRTRED, B, St/
TSR KRMEDH—NEERE. LK, KADN IR ERX, BHEARRA
Sb, RS 8 DRI ER R % 3055, MR MER ERKR U RE DH, X— S5 =138 A4
M. ZMNESMSRELFHERE LES &%, £ LAK LB WAHYSESE, I Teilhard ef al.
(1930) W ERR VI, 4 IR A LW ERT A B £ E A % £ D RIEIE % K&, XX E—
(1973) KR L, 1, BRI EER NG ES EHE YRS, ELEEWHE, X5 KHADRE
AR, RIS REBEMIEE BN NWUV 1129 SHH4A LA BRBEEH IR, KHIH
THERTERTENTENS U, ERSHMELHENA K, M Teilhard er al.
(1930) A EIRAE, ZMETHEMN T IREFHEARE, mHEBR VL, 2. B VL 3
T BH A p2 B m3 #5E @ BA TR, XE— (1973, BRI 4. 5) WA DE=T DK
TEEEERAT DR, B X ERE A - HRA RSN T DR, 552 V2635.3~
AMEITERIKE. THAMNATHASBERBES X, BHRINEEMSRET
O, FEBREARATEARDCEENE, BB BT RN, BN RSB Y
B, THRIMEZHER. EEAEE =TS0 T DR B ITREAE, M KA OmNS, T
T30 e BT RAE R, X AT LIVE h ZH T Btk B — AN X5,

5K LR ZWH D (E stenonis) M, KD 5HEFSETIRHLR %
K, EE stenonisBI REWFH, Atk LW DRHSKHAD —&, EHME Bk
(Eisenmann, 1980, Pl. XVII, XIX)., BE, (VA LHth &, K35 3R RE
B, DR —MERANREN D, T RA DM RN RE., BATEHEE, 53T
IR T G RAR TR RSB R, B R — 40 30 (Azzaroli et al., 1993, Pl IV,2), %
BRPR B o, i 8 B T 5 R 18] J 052 o i 8, B BE AR/, 3 AT B — N BA B .

SYEREFHDRMEMFMEL, KEDZE5EMNRB XY, ZWG (E huanghoe—
nsis) B BE RV D, U ISL I B3 & 31 (R BA4ELS, 1959), & LABIK # R ~F #5848 1 JB
REFTRHEGHTERTHMERKER. 8D (E yunnanensis) ¥Rt 5 bl D
(Colbert, 1940; X J5 — 5, 1974) , (B Z # F Bk Sh 5 A AU B, 5% 5 o DA E 5
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ADMBARAEESHAREMIELEERET, BRD(E reihard)H—NEZHRE
£ F 18585 53K (Bisenmann, 1975), M AF A KA SH T IIERASH LA T ZBHEIR, 5
e Y N

EREHRAEFA LG KED ML EHA, BIEYE. FE. REMEE MR
&, YR, REELEAS — BRAEEBHLE, BERBESMANGEEXRE, KBS LF
BN LRSEN TR, STENERNE, KEGHLXEFHE T =5, BTEN=
ITLARIE K, Teilhard ez al. (1930)¥HFIAZTHHE —MEA. MANITRER—
3% & K K 650mm, kE KL 585mm, YR, XRCKIAN =S hERH— HILTH
WMEM TS L FEKWAE 522mm(Zdansky, 1935). SENMEW, KHSLEHRTRE
BN, RSB EK KA 509mm (& 1).

DR ENHEARMMAEEEEZENRENL EXTARMEHRE KNEE
WHTERER. NERLE, KEOME=¥F2 KA TRME MBI KA (255~283mm)
5B (213~220mm, B)fEIK D E. teilhardi, Fisenmann, 1975) “=175"Z [, & & O JE4R
AEEEREMELEQIE—,1973), HE KR LR B E O S8 =1 DEE L4,
Zdansky (1935) #3R #) — 2% B K 229~263. 5Smm, 5 ERZEIRA A4, 18 B R AR 48
Hs Zdansky (1928) R — A O ESE | AW TR ALAEF, K 255mm, F B IE 40mm, E L
EREHRE. LhRE, SHESEENTREEY ERXERNE=LFTHLE -3 B
13.3, MBK M B E. stenonisty o Bt FE 18 $ 4 14. 9~ 16. 3 (Eisenmann, 1979), W # E.
sivalensis 29 14.3~14.9, Teilhard et al. (1930) BB =115% 14.8~16.1, fEIK 5 (HI
Frigey /DR “=17157) K 14.6~15.5, BB Ceyssaguet K B BALA K 14.3~15.2, FZ LK
P, HMaABROHR TERESHW=1TE4A, Zdansky (1935) # R 1 £ L& HEIAR
&, FEEIE N 14.4~14.6, Zdansky (1928) R A O JESE 1 oA E=HHF P BRFEH
Bl 15.6, X5 — (1973) WE A [ — H SR RIS O 15.4~16.3, HA BT\ EHFH D
JE4E o M1 A 15.1~15.5(Teilhard, 1936) . % 13 #b 2 A9 16.8 (Teilhard et al., 1941), LLPAR
B # 16.0~ 16. 3 (Zdansky, 1935) F WM EZ K T K 5, LXMW E  conversidens 138~
16.3 (Dalquest, 1967). & LR, KEHGHWEZEEKEN T SMEK S Z 0, (5L
A B stenonid EDH LB HESH. KADNE=RHEEPREREES N 109,117,
11.9(0.5 4), HH M stenonid B DAL, BB =1715% 12.5~ 155, B K D 125,
Ceyssaguetf 4L 4 15. 3 (Teilhard e al., 1930), A OEE I KW =115 K 13.4~
13.7 (Teilhard, 1936), %5 13 #1 S B N 13.5(Teilhard er al, 1941), BR¥N B E. stenonis A
13.0~ 14.0 (Eisenmann, 1979), Jt &M E. simplicidens 7 12.7~ 14.0 (Azzaroli et al.,
1993), E conversidens 3 11.9 ~ 12.8, E. niobrarensis 4 13.3 (Dalquest, 1967), R &
Zdansky (1935) iR £ B =TTIH 11.5~12.9 SX/5— (1973) H#R K F 152 1 #b
HAETEM 114~ 135K TREKMEDM EREL. T Zdansky HIFRAM SR, HbE
MR T ML, IWERBNEA., BMEE KHOWESETSE=%5 . &
RANAHE, 95 X5 T ROE KR AL % BBt DR A,

Hift HARFRRRABESLLEGERA FLECTRMNER, 4 ELRLHME,
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EQUUS QINGYANGENSIS SP. NOV. (PERISSODACTYLA,
EQUIDAE) FROM THE EARLY PLEISTOCENE OF
QINGYANG, GANSU, CHINA

DENG Tao' XUE Xiang—Xu’

1 Institute of Vertebrate Paleontology and Paleoanthropology, Chinese Academy of Sciences Beijing 100044
2 Department of Geology, Northwest University Xi’an 710069

Key words Qingyang, Gansu, Early Pleistocene, Equidac

Summary

In 1961, Xue Xiangxu and Wang Yongyan collected a lot of mammalian fossils
from Bajiazui of Qingyang County, Gansu Province. The fossils come from the sandy
beds in the bottom of the section, including Canis chihliensis, Meles cf. M. chiai,
Hyaena cf. H. licenti, Megateron sp., Epimachairodus sp., E. cf. E. crenatidens,
Felis sp., Hipparion cf. H. sinensis, Sus cf. S. lydekkeri, Megaloceros sp., Cervus sp.,
Gazella sp., G. cf. G. sinensis, Bison palaeosinensis, Bovidae indet., Myospalax cf. M.
arvicolinus, and M. tingi, etc. (Wang et al, 1966, 1982). Among the materials there
are many skulls, mandibles, cheek teeth and limb bones of the genus Eguus. A new
species of Equus is described in this paper.

NWUV is the prefix to the vertebrate fossils in Department of Geology,
Northwest University.

1 Description

Perissodactyla Owen, 1848
Equidae Gray, 1821
Equus Linnaeus, 1758
Equus gingyangensis sp. nov.
(pls. I ~1l; Table 1~4)

Holotype NWUV 1128, the middle and back of a skull with all cheek teeth,
about 12 years (Pl. I, 1).

Referred specimens 1) NWUV 1134, the front and middle of a mandible
without right m2~ 3, male, about 8 years(Pl. I, 2, 3); 2) NWUV 1129, a skull
without muzzle, male (Pl. II); 3) NWUV 1130, a skull without occipital region; 4)
NWUV 1131, a broken juvenile skull with complete milk cheek tooth rows. 5)
NWUV 1132, a broken juvenile skull, 6) NWUV 1133.1, a broken juvenile upper jaw;
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7) NWUV 1135, a juvenile mandible without muzzle; 8) NWUV 1132.2, a juvenile
mandible without ascending ramus. Other specimens include 8 upper and 14 lower
fragmental jaws with cheek tooth rows, 7 fragmental muzzles, 35 upper and 15 lower
isolated milk cheek teeth, 8 isolated incisors, and a lot of limb bones (Pl. III). All
specimens are preserved in Department of Geology, Northwest University.

Diagnosis Middle size. The nasal notch extends above the back of P2. The
pracorbital pit is shallow with an indistinct border. A deep groove is along the nasal
suture. The upper teeth have long protocones and weak pli caballine. The lower teeth
have typical V-shaped linguaflexids and deep ectoflexids that penetrate into the
isthmuses or even touch the linguaflexids on the lower molars. The limb bones are
slender. The metacarpal middle shaft index is smaller than 13.5 and the metatarsal
smaller than 12.0. Tt was the early species of Egquus with the most slender limb bones
in Eurasia, )

Etymology Named after “Qingyang” County, Gansu Provinee, where the new
species is found.

Distribution Northwestern and northern China.

Age Nihewanian, Early Pleistocene.

Description  Skull: the intercondyloid notch is narrow. The paramastoid process
is robust. The basilar tubercle is rough and lightly projecting. The pterygoid canal is
in the temporal wing near the sphenoid bone. The pterygoid process is very high but
the postforamen of pterygoid canal can be seen in ventral view. The frontal surface is
level and smooth as well as very wide, and it lightly inclines laterally from the
postorbital constraction. The supraorbital foramen and the upper orbital margin are
lightly lower than the frontal surface. There is a notch in the front of the extrafrontal
crest. The anterior end of the zygomatic process of the temporal bone reaches the half
of the orbit, and the zygomatic process is relatively low in the skull. The temporal
condyle is transversally oval and lightly projecting outwards, and its position is the
widest in the skull. The glenoid cavity is deep in the middle and becomes shallow in
the interior. The temporal crest is robust and strong. The facial crest is much
projecting and its anterior end extends above the mesostyle of P4. The praeorbital pit
is shallow with an indistinct border. The alveolar tuber is great and the maxillary
tuberosity is round. The maxillary recess is big and deep. On the palatine process, the
palatine sulcus develops from the level before P4 and becomes deep postwards till
reaches the anterior palatine foramen in the level after the protocone of M3. The
canine alveole is strongly projecting outwards so that this position is the widest in the
muzzle. The center of the posterior margin of the palate is in the level before M3.
The pterygoid bone is very thin and opens behind. A deep groove is along the nasal
suture. The nasal side surface is steep and top surface is wide. The nasal notch
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extends above the back of P2. A small lacrimal tabercle is on the upper front of the
orbit. The facial length of the lacrimal bone is much longer than the half of the orbit.
The zygomatic process of the zygomatic bone goes beyond the orbital posterior border
and reaches the front of the temporal fossa. The vomer notch is a deep curve.

Mandible: The bone is thick, and its lingual surface is smooth and spoon-shapedly
concave while the mental surface is swelling and rough. The suture of the symphysis
is distinct. The external surface of the horizontal ramus is smooth and swelling
vertically. The mental foramen is on the lower middle of the diastema. The lower
margin of the horizontal ramus is flat and straight as well as thick and round. The
vasorum notch is in the behind 1/ 3 of the horizontal ramus. The angle of the
mandible is thick with a rough lip and becomes thin upwards. The condyloid process
is strongly declined forwards down.

Upper cheek teeth: DP1 exists generally, The anterstyle of P2 is small. The
premolars have wide and short protocones with weak middle grooves, large parastyles
with flat tops inclined forwards, wide and middle—grooved = mesostyles, weak pli
caballine, and short and wide hypocones. The molars have narrow para— and
mesostyles, deeply middle-grooved protocones, no pli caballine, narrow and long
hypoconal grooves, simple enamel plications, and inclined protolophes and metalophes.
The M3 has a double—angle posterior margin, a narrow and long protocone, and an
isolated enamel lake.

Lower cheek teeth: The paraconid of p2 is strongly projecting with a round end.
The lower premolars have protostylids, developed pli caballinid, short ectoflexids,
round metaconids with handles, metastylids with sharp posterior angles, and
approximately square entoconids. The lower molars have small pli caballinid, square
metaconids with handles, very small metastylids, oval entoconids, and deep ectoflexids
that penetrate into the isthmuses and touch the linguaflexids so that the bottems of the
ecto- and linguaflexids become flat. All of the lower teeth have V-shaped
linguaflexids and swelling bottoms of the pre— and postflexids. The m3 has a narrow
and long entoconid and a large hypoconulid that is strongly projecting postwards.

Third metapodials: The limb bones of E. gingyangensis are very rich, but the
most representative metapodials are discussed in this paper because of the limited space.
The distal ends of the second and fourth metacarpals reach the position between the
1/2 and lower 2/ 3 of the third metacarpal. A nutrient foramen is on the upper 1/
3 of the Mclll. On the proximal end of Mc lll, the articular facet for the Os carpale
IV is a long inverse trapezium that has a 190° front angle and a 180° back angle
with the articular facet for the Os carpale IIl. The position of the nutrient foramen of
the third metatarsal is relatively higher. On the proximal end of the Mtlll, the central
depression is rough and the external notch is deep. The front angle between the
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articular facets for the Os tarsi II and Il is 145°. The front angle between the
articular facets for the Os tarsi Ill and IV is 190°. The distal sagittal crests of the
Mclll and Mt are lower ahead than behind. The metapodials of E. gingyangensis
are very slender.

2 Comparison and discussion

E. gingyangensis has obvious differences from E. sanmeniensis on their teeth.
Firstly, the tooth size of E. gingyangensis is smaller than or at most equal to the
lower limit of E. sanmeniensis from Nihewan (Teilhard et al., 1930; Forsten, 1986),
and smaller than that of E. sanmeniensis collected mainly from Mianchi County,
Henan Province by Zdansky (1935). Liu (1937) considered that E. sanmeniensis from
Zhoukoudian is lightly smaller than that from Nihewan, but its tooth size is stll larger
than that of E. gingyangensis. Secondly, the pli caballine of E. gingyangensis are not
developed. Except young individuals, the pli caballine of E. 'qingyangensis are very
weak or even absent in the adult. On the other hand, the pli caballine of E.
sanmeniensis are well-developed on its premolars and very marked on its molars
generally. For example, on the specimen of Teilhard et al. (1930, Pl. VI, 4), the pli
caballine are very well-developed on its premolars and molars. On the specimen of
Liu (1973, Pl. 1, 2), the pli caballine are rather well-developed or at least very
marked on the whole tooth rows. Only in the lightly worn specimen of NWUV1129,
E. gingyangensis has obvious pli caballine. Thirdly, the development of pli cabailinid
is relevent to the worn degress, however, the pli caballinid frequences of FE.
gingyangensis are higher than those of E. sanmeniensis, which can be regarded as a
difference between their lower teeth.

The pli caballine of E. stenonis, distributed widely in Eurasia, are very weak or
absent like E. gingyangensis (Eisenmann, 1980, Pl. XV, XIX). However, the protoco—
nes of the former are shorter than those of the latter. The roots of metaconids of E.
stenonis contract strongly so that become narrow necks (Azzaroli er al., 1993, Pl 1V,
2), while those of E. gingyangensis reduce postwards gradually but do not form
obvious necks.

The materials of E.  huanghoensis are very rare, only including some isolated
upper cheek teeth (Chow et al, 1959), however, their large sizes and wide—short
protocones are different from the middle sizes and narrow—long protocones of E.
gingyangensis. The tooth size of E. yunnanensis is similar to that of ‘E. gqingyangensis
(Colbert, 1940; Liu et al, 1974), but the former ectoflexids do not penetrate into the
isthmuses while the latter penetrate or touch the linguaflexids. E. teilhardi lacks of
cups on its lower incisors (Eisenmann, 1972). On the contrary, all incisors of E.

qingyangensis have complete cups.
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The skull of E. gingyangensis is smaller than that of E. sanmeniensis. A skull of
E. sanmeniensis from Nihewan is very large because its vertex length is 650mm and
its basilar length is 585mm (Teilhard et al, 1930). The basilar length of E.
sanmeniensis from Qixian, Shanxi is 522mm (Zdansky, 1935). On the other hand, the
basilar length of E. gingyangensis is about 509mm (see Tab.1).

The limb bones of FEgquus have a very important significance for the determination
of different species. The greatest length of the McIll of E. gingyangensis is between
those of E. sanmeniensis (255~ 283mm, Teilbard et al, 1930) and E. teilhardi (213~
220mm, Eisenmann, 1975), and similar to that of E. sanmeniensis from Zhoukoudian
(Liu, 1973). But the Mclll of E. gingyangensis is more slender than those of all
known stenonid horses because its middle shaft index is 13.3 (Tab.4) while that of E.
stenonis in Europe is 14.9~ 16.3 (Eisenmann, 1979), E. sivalensis in Asia is 14.3~
149, E. sanmeniensis is 148~ 16.1 and E. teilhardi 1s 14.6~ 15.5, the fossils of
Equus from Ceyssaguet in France is 14.3~15.2 (Teilhard'et al,, 1930), E. sanmeni-
ensis from the localities of northern China is 14.4~ 16.3 (Zdansky, 1935) and from
the localities of Zhoukoudian is 15.1~ 16.8(Zdansky, 1928; Teilhard, 1936; Teilhard et
al., 1941; Liu, 1973), and E. conversidens in North America is 13.8~ 16.3(Dalquest,
1967). Correspondingly, the middle shaft index of the Mtlll of E. gingyangensis is
10.9~11.9(Tab.4) and smaller than those of other stenonid horses because those of E.
sanmeniensis is 12.5~ 15.5 and E. teilhardi is 12.5 from Nihewan, Equus from
Ceyssaguet 18 15.3, E. sanmeniensis from the Locality 9 and 13 of Zhoukoudian is
13.4~13.7, E. stenonis in Europe is 13.0~ 14.0 (Eisenmann, 1979), E. simplicidens is
12.7~14.0(Azzaroli et al, 1993), E. conversidens is 11.9~ 128, and E. niobrarensis
is 13.3 in North America (Dalquest, 1967). Only the lower limits of E. sanmeniensis
from the localities of northem China (11.5~ 129, Zdansky, 1935) and from the
Locality 1 of Zhoukoudian (11.4~13.5, Liu, 1973) are close to the upper limit of E.
gingyangensis. To sum up, this new species has very slender metapodials and is much
different from other Early Pleistocene species of Equus in Eurasia and North America.
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BMR %P8 (Explanations of plates)
BAR 1(Plate 1)

Equus gingyangensis sp. nov.
I. NWUV 1128, k& (Skull), B (Ventral view), X 3/ 8; 2. NWUV 1134, F#'H (Mandible), T (Dorsal
view), X 3/10; 3. NWUV 1134, FaiHE (Mandible), MM (Side view), X 3/10

B AR 11 (Plate I1)
Equus qingyangensis sp. nov.,, NWUV 1129, k& (Skull), X3/ 10
1. TR (Dorsal view); 2. BI# (Ventral view); 3. S (Side view)

ER IT1 (Plate IIT)
Equus qingyangensis sp. nov.,, X1/2
1. NWUV 1152, 8B =% 8 (Left Mcll), B (Antedor view); 2. NWUV 1152, Z (LeftyMcIll, 4+ # (External
view); 3. NWUV 1155, Z 5 =g & (Left Mtlll), BT# (Anterior view); 4. NWUV 1155, 78 (Left) Mtlll, v

(Internal view)
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