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Summary
The Shihuiba locality (Lufengpithecus site) at Lufeng, Yunnan is one of the most
important Miocene mammal fauna sites in China. The Hipparion fossils collected from this
locality from 1975 to 1983 were identified as Hipparion sp. 1 and Hipparion sp. 2. Recently, a
further study of these fossils indicated that they represent two species.

Perissodactyla Owen, 1848
Equidae Gary, 1821
Hipparion de Christol, 1832
Hipparion theobaldi (Lydekker, 1877)

Sivalhippus theobaldi Lydekker, 1877, p. 30-43

Hipparion nagriensis Hussain, 1971, p. 47-53; pls. 1-5

Cormohipparion theobaldi MacFadden and Bakr, 1979, p. 441-443; fig. 1

Hipparion cf. H. nagriensis Qi, 1979, p. 19 (part)

Cormohipparion cf. C. nagriensis MacFadden and Woodburne, 1982, p. 209
“Cormohipparion” (Sivalhippus) theobaldi Bernor and Hussain, 1985, p. 50-53; fig. 12-13
Hipparion sp. Qi, 1985, p. 64 (The specimen numbers of the two species from Shihuiba locality have been
forgotten by Qi)

“Cormohipparion” (Sivalhippus) cf. C. chiai Gao and Ma, 1997, p. 98-106; pl. 34
Hipparion antelopinum Takai et al., 2006, p. 153, 155-156; fig. 9

Sivalhippus cf. S. theobaldi Khan et al., 2011, p. 84; fig. 2

Holotype GSI C153, juvenile right maxilla with DP2-DP4.
Horizon of holotype Keypar, Punjab; Middle Siwaliks.
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Referred specimens IVPPV 18497.1, a broken right mandible with p2-m1; V 18497.2-
3,2 P2;V 18497.4, DP2; V 18497.5-6, V 18497.9-12, 6 P3; V 18497.7-8, 2 DP3; V 18497.13-
18, 6 M1; V 18497.19-22, 4 M2; V 18497.23-24, 2 M3; V 18497.25-26, 2 p2; V 18497.27-30,
V 18497.34, 5 p3/4; V 18497.31-33, 3 dp4; V 18497.35-37, 3 m1/2; V 18497.38-42, 5 m3; V
18497.43-44, 2 broken upper cheek teeth. Most of them were collected from Level 3 of Section
D at Shihuiba in Lufeng, Yunnan.

Measurements See Tables 1-3.

Remarks H. theobaldi is a common hipparionine species in South Asia. It is a very
large-sized hipparionine horse. Its cheek teeth have very complex fossette plications with thick
enamel and bifid to trifid pli caballins. Its hypoglyphs are deeply incised, and hypocones have
neck-constricted (Bernor and Hussain, 1985). All of above are similar to the large hipparionine
species at Shihuiba Locality, but protocones of the Siwaliks specimens are elongated with a
flattened lingual side, while those of the Shihuiba specimens are small and rounded. But this
difference in protocones can be regarded as a variation within a species. The specimens of
H. theobaldi in Yuanmou, Yunnnan and the Irrawaddy Group of Myanmar are similar to the
Lufeng specimens in protocones. The ages of the Yuanmou and Lufeng mammals are later than
those of Siwaliks (Takai et al., 2006; Qi et al., 2006; Deng and Qi, 2009). So H. theobaldi in
Yunnan might come from the Siwaliks. H. theobaldi in Yunnan and Myanmar might become
a population within a species which is different from H. theobaldi in the Siwaliks. The
height of cheek tooth crown of H. theobaldi in the Siwaliks was increasing from the Lower
to Upper Dhok Pathan Formation (Hussain, 1971). The crown height of the H. theobaldi in
Middle Dhok Pathan is similar to the ones in Yuanmou and Lufeng (Gao and Ma, 1997). The
age of Middle Dhok Pathan Formation was about 8-6 Ma (Takai et al., 2006). The age of
the Yuanmou locality is 8.2-7.2 Ma. The age of the Lufeng locality is 6.8-6.2 Ma (Qi et al.,
2006). The environment of the Siwaliks changed and grassland was dominant at 7.37-6.76 Ma
(Barry et al., 2002), while forests were dominant at Lufeng at that age (Biasatti et al., 2012).
It is probable that H. theobaldi in the Siwaliks evolved to hypsodont to adapt to coarse food
and meanwhile tried to seek a comfortable habitat where grass was soft. So H. theobaldi in the

Siwaliks immigrated to Yunnan when climate and environment changed.
Hipparion (Hipparion) lufengense sp. nov.

Hipparion ct. H. nagriensis Qi, 1979, p.19 (part)

Hipparion sp. Qi, 1985, p. 64 (part)

Hipparion sp. MacFadden and Woodburne, 1982, p. 209-211; fig. 17

“Cormohipparion” (Sivalhippus) sp. Bernor and Hussain, 1985, p. 53-55; fig. 14

Holotype IVPPV 18531, a broken skull with complete cheek teeth.

Horizon of holotype Level 3 of Section D of the Shihuiba locality (IVPP Loc. 75033)
at Lufeng, Yunnan; Late Miocene.

Referred specimen V 18498.1, 1 M1; V 18498.2-3,2 M2; V 18498.4, 1 M3; V 18498.5,
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1 p2; V 18498.6-9, 4 p3/4; V 18498.10-12, 3 m1/2; V 18498.13, a broken upper cheek teeth.
Most of them were collected from Level 3 of Section D at Shihuiba in Lufeng, Yunnan.

Measurements Sece Tables 4-6.

Etymology Lufeng is the county where the fossil locality of this new species is situated.

Diagnosis H. (H.) lufengense sp. nov. is a small-sized hipparionine horse. The length
from P2 to M3 is 127.9 mm. Muzzle is long and wide. DP1 exists. Upper cheek teeth have
complex fossette plications with thick enamel. Pli caballin is often bifid, rarely trifid (on M1 of
holotype). Protocone is nearly rounded on premolars, and oval on molars. Hypoconal groove
is moderate and hypoconal constriction is weak or disappeared. Metaconid is rounded and
metastylid is pointed. Protostylid exists sometimes. Protoconid is flattened labially. Ectoflexid
is shallow and narrow, and does not deepened into isthmus in deep wear.

Comparison The Lufeng specimens represent a new hipparionine species. Its characters
are quite different from those of the Old World Hipparion. Most of the Old World Hipparion
are medium-sized to large-sized, and the small-sized species have no similarity with the
Lufeng specimens in cheek teeth (Bernor and Hussain, 1985; Bernor et al., 1990, 1996). The
same result can be gained in the comparison between the Lufeng specimens and the species
of Africa (Bernor and Scott, 2003; Nakaya et al., 1984). MacFadden (1984) indicated that
the North American hipparionine horses have four genera, and each of them has very special
characters, which are completely different from the Lufeng specimens. So this Lufeng species
should belong to the polyphyletic subgenus Hipparion. Species in this subgenus are small to
medium in size, but plications on their cheek teeth are simple to moderate (Qiu et al., 1987;
Qiu and Xie, 1998). None of above hipparionine species is similar to the Lufeng specimens. So
the Lufeng specimens should represent a new species of Hipparion, named here as Hipparion
(Hipparion) lufengense sp. nov. According to comparison with other Hipparion fossils, the
Siwaliks specimen AMNH 19492 is the most similar one to the Lufeng specimens. Both of
them are small-sized and have very complex plications on cheek teeth (Bernor and Hussain,
1985). So Siwaliks specimen AMNH 19492 should be identified as H. (H.) lufengense. AMNH
19492 was identified as “Cormohipparion” (Sivalhippus) sp. by Bernor and Hussain (1985).
But AMNH 19492 is too small to be identified as a member of “Cormohipparion” (Sivalhippus)
Complex which consists of large-sized hipparionine horses.

Discussion The plications of H. (H.) lufengense are relatively straight, and have
very thick enamel. These characters might adapt to coarse food. But in the habitat of H. (H.)
lufengense, the forests were dominant. This situation seemed to be a paradox. The environment
of Siwaliks changed greatly (Barry et al., 2002). H. (H.) lufengense evolved to complication
in cheek teeth to adapt to coarse food and meanwhile tried to seek a more comfortable habitat
where grass was soft. So H. (H.) lufengense in the Siwaliks immigrated to Yunnan when
climate and environment changed. This interpretation conforms to the conclusion of H.
theobaldi described above.
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ZE T HALIRY T T R kM. T EREG T ERESIY S5 i A5 il =
A T A S A H B 25 SR BAK A I HEA T T SURIA A AR A8 (1975, 1976, 1980, 1981
F11983), 2 1T AN A BV S F IR (R 3R, 1985b). X SR iR A 4 3
Pr109ff, Azl sh 83 Jm 100Fk (FRIKAE . BliPRTL, 2008), fif =kt Sfbfr.
21979 Dl T & IR — Bk Ak A3 7€ 44 A Hipparion cf. H. nagriensis, J&(1985b) 3 4 H
S RWIRE, %44 M Hipparion sp. 1lHipparion sp. 2. X WAL 5 FJCIE R AR R
980 FREHE =B A AT BRI T IH R Rl = Bk S R A, Db R S =k
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Vi BT e T RO SY , XA RS A Bl PE IR =k S (Hipparion theobaldi Lydekker,
1877) A = =k s B A (Hipparion (Hipparion) lufengense sp. nov.).

AR =k 3k B i R TE 3232 I Sisson (1953), S B il &7 AR P Eisenmann et al.
(1988); FIARI VT (I ATE L B3 145 0 5t 77 vk 2 BB i 4E 45 (1987) . X4 . TVPP Loc.,
T E R BT A HE S S SIS B fb A i g TVPP V, H ERE B B HE S
5 AW e E e sh A A1 s 5 AMNH, 32 [E B SR D5 s i A sh s 1k A1
Y7 ; BMNH, 3&E [ 5807 Wi A YA 9a 5 5 GSI C, B EE b ST A iirfb A 2w
“Z; L, Length; W, Width%g; pr., protoconei2%; HI, hypsodonty indexiel E#6%8; dk.,
length of double knot XM Ji£ .
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275 B Perissodactyla Owen, 1848
5%} Equidae Gary, 1821
=AD& Hipparion de Christol, 1832
=85S Hipparion theobaldi (Lydekker, 1877)

Sivalhippus theobaldi Lydekker, 1877, p. 30-43

Hipparion nagriensis Hussain, 1971, p. 47-53; pls. 1-5

Cormohipparion theobaldi MacFadden and Bakr, 1979, p. 441-443; fig. 1

Hipparion cf. H. nagriensis Qi, 1979, p. 19 (part)

Cormohipparion cf. C. nagriensis MacFadden and Woodburne, 1982, p. 209
“Cormohipparion” (Sivalhippus) theobaldi Bernor and Hussain, 1985, p. 50-53; figs. 12-13
Hipparion sp. Qi, 1985, p. 64(J5USCAEH T I ARE T B BN W S 5 88, SO RES S, 55—
Fifi )

“Cormohipparion” (Sivalhippus) cf. C. chiai Gao and Ma, 1997, p. 98-106; pl. 34
Hipparion antelopinum Takai et al., 2006, p. 153, 155-156; fig. 9

Sivalhippus cf. S. theobaldi Khan et al., 2011, p. 84; fig. 2

IEBERZA  GSI C153, 4EMARMAT LaEEHS, W74 DP2-DP4, ;= [ [ AL HrdH 55 3
W8 Keyparth X, P4 PCH SEfE &R, BUORAE T B BE IR A5 35 T A B0 JE2 b Jo il 5 T o

VANFRA LA p2-m 1 ER A T /K- SZ(IVPP V 18497.1), 1AM P2(V
18497.2), 1M ZEP2(V 18497.3), 1A DP2(V 18497.4), 3#AP3(V 18497.5, V 18497.10,
V 18497.12), 3MAAP3(V 18497.6, V 18497.9, V 18497.11), I Z=DP3(V 18497.7), 18t
DP3(V 18497.8), 3¥AM1(V 18497.13, V 18497.15-16), 3¥ATM1(V 18497.14, V 18497.17-
18), 2 AEM2(V 18497.19-20), 244 M2(V 18497.21-22), 244 M3(V 18497.23-24), 1
HAEp2(V 18497.25), 1M AT p2(V 18497.26), 4K/ p3/4(V 18497.27-29, V 18497.34), 1
KeAip3/4(V 18497.30), 180/ dp4(V 18497.31), 2447 dp4(V 18497.32-33), 1M ZEm1/2(V
18497.35), 2MAim1/2(V 18497.36-37), 24 AEm3(V 18497.38, V 18497.40), 34 im3(V
18497.39, V 18497.41-42), 24 L3I - (V 18497.43-44),

BRAFHEBA AR A K =6 A H S (IVPP Loc. 75033) Difl]
M, KR THE3E, PRI TEE(V 18497.43-44) . 4E5)2(V 18497 1) FIEE6Z(V
18497.24).,

ME WFE1-3,

A AMAK; BHGREAE 2y, BERITE; SR 2 =0 BRSO R B
M5 IRRVATR ; P[4 1K (Bernor and Hussain, 1985).

AFERFAE OB RPN EIE 2w TOBUA T R RIIE, TSRS AR,
ERLA P AEE S O TR A 2, B, JEAREN . T ELR T R FN T AR PR

IR AMAK, BTFIR 5184 mm, FH(V 18497.1, K 1)m BEAEp2 T4k 11473
mm, TEp4FIm1Z[H] 2580 mm; p2HTZRALKLIE; Al IR AEp4 2 1) # FMUF-E M AJE
ARSI
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F1 REARMARK=ZAD THEAVPPV 18497.1)il £
Table 1 Measurements of lower cheek teeth of Hipparion theobaldi IVPP V 18497.1)

from Shihuiba at Lufeng, Yunnan (mm)
Tooth Measurement
p2 LxW 31.6x15.9
d.k. 12.6
p3 LxW 26.9x16.2
d.k. 15.0
p4 LxW 27.0x16.3
d.k. 14.1
ml LxW — x13.1
d.k. 10.5

F2 BRFEARMARZAD EHHENE
Table 2 Measurements of isolated upper cheek teeth of Hipparion theobaldi

from Shihuiba at Lufeng, Yunnan (mm)
Specimen No. Tooth Measurement Specimen No. Tooth Measurement
LxW — X — LxW 26.8 x26.0
V 18497.2 P2 V 18497.14 Ml
pr. 74%x4.38 pr. 7.3x5.0
LxW 34.3x25.7 LxW 23.7%22.6
V 18497.3 P2 V 18497.15 M1
pr. 7.8x5.0 pr. 7.0x4.2
LxW 24.0x23.5
V 18497.4 DP2 LxW 34.4x233 V 18497.16 Ml
pr. 6.7x4.9
LxW 28.0x25.2 LxW 24.1x23.0
V 18497.5 P3 V 18497.17 M1
pr. 7.5%5.0 pr. 6.3%3.5
LxW 27.6 x26.2 LxW 26.9x26.3
V 18497.6 P3 V 18497.18 Ml
pr. 7.2x4.9 HI 236
LxW 27.6x21.4 LxW 26.0x21.2
V 18497.7 DP3 V 18497.19 M2
HI 62 pr. 8.6 x3.6
LxW 29.0x23.2 LxW 24.7%20.9
V 18497.8 DP3 V 18497.20 M2
pr. 6.6x5.2 pr. 7.2x4.0
LxW 26.7x25.0 LxW 24.1x24.2
V 18497.9 P3 V 18497.21 M2
HI 212 pr. 7.9%x3.5
LxW 28.2x27.2 LxW 24.7x21.4
V 18497.10 P3 V 18497.22 M2
HI 200 pr. 6.5x4.2
LxW 24.0x23.0
V 18497.11 P3 V 18497.23 M3 LxW 25.2x20.7
HI 233
LxW 23.9x23.7
V 18497.12 P3 V 18497.24 M3 LxW 27.5%x24.0
HI 233
LxW 26.8 x26.0
V 18497.13 Ml
pr. 7.0x 5.0

T MBS S HEAE(1987), F P B IRIRASR ST (pr), SR I XU R (dK.), AR B fo 2F 45 0k 5
BHC(HI), HAY# R According to Qiu et al. (1987), in all the tables in this article, protocones (pr.) are measured on upper
cheek teeth, length of double knots (d.k.) are measured on lower cheek teeth, hypsodonty index (HI) are measured on

unworn cheek teeth.
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R3 BFEARNMARZHDTHENE

Table 3 Measurements of isolated lower cheek teeth of Hipparion theobaldi

from Shihuiba at Lufeng, Yunnan (mm)
Specimen No. Tooth Measurement Specimen No. Tooth Measurement
LxW 28.3x15.2 LxW 26.1x15.4
V 18497.25 p2 V 18497.34 p3/4
d.k. 10.6 HI 241
LxW 31.8x14.8 LxW 29.0x10.5
V 18497.26 p2 V 18497.35 ml/2
d.k. 10.8 d.k. 11.8
LxW —x— LxW 26.8x10.4
V 18497.27 p3/4 V 18497.36 ml/2
d.k. 12.0 dk. 12.7
LxW 27.7%15.9 LxW 28.5%x9.4
V 18497.28 p3/4 V 18497.37 ml/2
d.k. 15.1 d.k. 12.3
LxW 27.0x16.1 LxW 29.0x11.3
V 18497.29 p3/4 V 18497.38 m3
d.k. 12.5 d.k. 12.2
LxW 26.7x14.2 LxW 29.5%12.4
V 18497.30 p3/4 V 18497.39 m3
HI 232 d.k. 11.7
LxW 28.1x14.1 LxW 29.4x11.8
V 18497.31 dp4 V 18497.40 m3
d.k. 15.4 dk. 11.8
LxW 28.5x8.0 LxW 29.4x10.7
V 18497.32 dp4 V 18497.41 m3
d.k. 11.4 dk. 1.3
LxW 29.4x11.0 LxW 27.2x12.9
V 18497.33 dp4 V 18497.42 m3
d.k. 11.5 d.k. 12.8

S (F2): P2: dmbi AR, IEIE =R AIRMISERIRIRE ; J5OEHE 3R,
EUNIKE 9 — RS 73 SRR A s AT #E 84S, R B, [ IZH AR s e s i
T — 2> VUSRS, R34/ IR B T AR A ke ik, R A
W R s TR R MZ by WORIIR, WRFmABKIERZ, A%
AN , AR UCR B — D HURAGI S s JFURINBIIE , B -F, RIA
RS Sy =R S

P3: HIMARTE, MIPIRRAIN, Job AR R T HIke , JFm M PR
Vi Ja SRR R TR IS A R O — B B SRR, 1 R 6~7 4
AN TSR AN — L1113 s i M —> =20 SCRY A, TR 64/
s KIRREA~51 s ARG RRIEA SP2RBUHF s R34S, BIPINEEL, 434
Bk

M1 e T4 R A5 i O R [ o iR AR B PR L S BT o e 8 iAW i e T
RIS JE A ShfI3A, Hhlal— Aok

M2: ZF 1A A ELRE 1T -5 15 T AR RS RR B RO AR ORAE, r i, AT
s HPRORAE s ATES R M RS B AT AT SRR IR RE3~TA s BUMR
OO 1~2 KA s BTSRRI S SR 4~51 s IRBEIRE Do 7% il — A s 34
AN R T RTE N . S3034S, Hrp e ek .

M3: i AR, A A AR, WELURE IR A A T L AR SS 5 MELRG 1A 8
Tethd Bk, BEE mEREEE MK AR, HMsmdt.
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K1 PHIC=HEESRAT T @i(IVPP V 18497.1)
Fig. 1 Broken right mandible of Hipparion theobaldi (IVPP V 18497.1)
A. F U lingual view; B. JBM#labial view; C. & Mocclusal view

DP3: B AE, BEHUR R ; BUMISIE, MPIHRALR, 5 b0, i
A5 AR LA A ELAS RO, EREHR R LSRR R R34 IR, UINRRE A 1
AGE SRR, FTSS RN P4 SRAR . U =50 S RRASNG, JRSR
CARRE L AR SRR AN, MRS AR RS . AR
s AT

FEG(E3): p2: FHIREMIE, Miami; FIRRM, FIRRARIR SRR, R
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Al I Bl Cl1 l DI El Fl
2 cm .
I ' ' . E2
A2 B2 2 D2 F2

&2 VEE =R i
Fig. 2 Upper cheek teeth of Hipparion theobaldi
A. left P2 (IVPP V 18497.3); B. right P3 (V 18497.6); C. right M1 (V 18497.14); D. left M2 (18497.20);
E. right DP3 (V 18497.8); F. right M3 (V 18497.23); 1. i fiflocclusal view; 2. Tl ¥ lingual view

. B1 Cl DI El

Al
2 cm
' ’ I E2
A2
B2 2 D2

E3 PG =S i
Fig. 3 Lower cheek teeth of Hipparion theobaldi
A. right p2 (IVPP V 18497.26); B. left p3/4 (V 18497.28); C. right m1/2 (V 18497.36); D. left m3
(V 18497.38); E. left dp4 (V 18497.31); 1. i flocclusal view; 2. Ffll#ilingual view

FIUCRIEMIBIRE; FAARIER: FAMPARER, SEUE; Sl B B iy Xt
BT, U AR TR AP RAU 2

p3/4: NRTMIIFEEZ RS, HMJLF5 FIRRF5T; HRA TSRl ik m R
Bfdes T INSRRSHTA —HIR IS . HABTER 5 p2 AR AR .

m1/2: WA FEVIE ;s BRI, AR R UR/INRIE S J5 R}, R
AR ; NP FIARTA S BER/ BT, RIEADUT A . HAEMIR S R
TR RAARAR] o
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m3: AR/, FIERRTRERAK, ZHHHKEIE, B3R FZTEUE ;
THARHA IR, TN MG, EMEREDIR, SN Tr; T oA AR S
BRIETT, AEIR TR RS, Ha R S ml2 KR AR

dp4: Vi ARAK, HESIALTR, TRIMgedeal, TIEMRMmEm, stgik, ~
JER=SIE, WAIRYS, MmEl; TRHMASITEPAN, WAWRR, MmEfEHNT;
WHARUIE; FHNRIZR; FAMPRIRGEDR; JoTF SRIFT 5% TAMSR LR,

AL RTINS RNMAR, REAE S 2, AR YE [ FRIER )T A Bernor and
Hussain (1985)T#EHH Y “Cormohipparion”  (Sivalhippus)Z41 624

Lydekker (1877)H ¥R EAL T Sivalhippus theobaldi, For Sivalhippus & 251} 5 571
#1)&E . Skinner and MacFadden (1977)%E 7. | Cormohipparion)g, 148 P8 FLH i) =
ik AN A A X —J& H . Bernor and Hussain (1985)¥f 1H K i Cormohipparion ¥ 44 R

“Cormohipparion” , 3-¥4SivalhippusxE - “ Cormohipparion” J&2Z FW—A)E, ELKE:
Sivalhippus theobaldi 44K “Cormohipparion”  (Sivalhippus) theobaldi. B 5#:%(1987)
TE LU TH K it = ik S B AR DA S AE W o S A8 2 S48 1, THOR Bl % =k 5 1 5 %) )5
—N&, BlHipparion)& . WX —W AL, Bernor et al. (1985, 1990, 1996, 2003 )13 ¥
FLNQ2011)AF 5T X8 TH AR ity = ik B 5E 57 1Y AR 2 Group FI Complex R I A hy 31 Ja& 28 531 1 732
MG, W “Cormohipparion” (Sivalhippus)\WANEAEH— B A KAFH, WRAER—1
WIRF M A 24 FR. Bernor and Hussain (1985 13 X Sk B M A G I A 00 Fu 48
“Cormohipparion” (Sivalhippus)FNRKIH i H T 52 LSO P PG 0% — bk 554 B e 1

250, MEHAL KRS | A U7 e FI A2 2% P 95 D7 MELIEG T T 285 55 B o5 4 45 (198 7) il 25 1Y
) =l S WA B R 2], 8 “Cormohipparion”  (Sivalhippus)W AW ST 58k TH R B =
il RETR S ) O s o~

TE “Cormohipparion” (Sivalhippus)f B H, *kFEM B RE R Hipparion
theobaldiFf AR VH I SR H. theobaldi ™MAARTK, 1IFITEs MR ARAE R 58, SfITR
% AT R AT M AT I R 2 — R A M B A ERE K SRR s A A A
BRI . 2 G WEALFT, Hipparion perimensef) 35tk Sl faj B, IR HH 45 2
B, IRRFUIRICHE A i (Bernor and Hussain, 1985); P4 B B 5a i) Hipparion sp. 385 5
AR, RIS ., T P (Bernor and Hussain, 1985), X -l Sk
MR

ABEZE(1979) 4% - A X LA Bl € M Hipparion cf. H. nagriensis, J5#(1985b) 3 K
XHEA BHE R EFALEE . Hipparion nagriensisy&Hussain (1971)FTE RN, fb4sHH.
nagriensis ™MALLH. theobaldifs/IN, AU A FE 250 1~2 mmy 1117 2 14 A IEL UGG T 72 265
JLREA EMN; —BRKRXGNIEH. nagriensist e =8 5K T-H. theobaldi., TiARYE
Hussain (1971), H. nagriensisi e = A8 ECF- B 197, 1B sw IR T 58I H. theobaldid iz
FRE00206.25, 3R RST Fget B0 25 502 LB/, 8 35 9 UG RELIER DT 28 AH [ 1Y
IO AN IAE R DX A3 TS FR AR . XA AR SR (1978) i th 7 — Bk 55 A 15 i S e v
AT A NELES T T SRR S Bl B XY o 1CH. nagriensish ARNEH. theobaldif [R1¥)5F44
[f]#£, MacFadden and Woodburne (1982)/U7 %E ] Cormohipparion cf. C. nagriensisti )y %%
€ MNH. theobaldi.,
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FEM BRI BYRY H. theobaldifi — s AR, PTLH vt - HYRERITH. theobaldith
R IV R S B, B MR 2 . Mk EARA I a9/ N B, AR =k
E AR B2, AT RESRAS (R DX R P 22 57 o FERE P A FH b DR H o 52 4L
HuXUHEAE b 25 - B Hipparion weihoensefb A BIXT LAY, Wi Ab A B9k 8 RRAE LA &2 381
W HA MR IEAR — 2, MR BT ERTE A i A RHE i K LW S 2R i Ol A A=
4, 1978), AHLAL AR DA N Le ik AR B HIF H. weihoense 3504 JRARMIAH X 4RI (AR . £
ERS , 2004),

Khan et al. (2011)%5E M Sivalhippus cf. S. theobaldift) IS BIHFEAE 2L, R AY
JFIRUWAT G SR VG FCH U H. theobaldit)FAE, ITLINIE N H. theobaldi, i HIXJ 3C#
1544 SivalhippustE R J& 45 A8 FH AN 241

L (1997 ik L R S A SEE R ¢ Cormohipparion”  (Sivalhippus)
cf. C. chiai. JGIEM =BESib G MAR, BEIAR AR 2y, Dl AR Z X, R
RN AR ., NIFA “Cormohipparion” (Sivalhippus)H-& . TiiHipparion chiaiff) I35
WS ELET, BBEED, SRRSO RIARESE, 1978; I HHESE, 1987), F
TR BRI 2E B LR . JCIERT R EAR I H. theobalditse AT, 1] HITHEAIAE 3 P HLAY
AR ISER 2/ IN T R Y o

2 fa) % FURC AL T &8 19 =k 5 b F A A 88 8% 0 44 W Hipparion antelopinum,
FE R ITRIE I R — M1, R A, SR REANFRZ 504, JRARP(Takai et al., 2006).
PG FCH e H. antelopinum [ 35005 %8 45 5 /N e /D, S il 7R ) #.(MacFadden and
Woodburne, 1982; Hussain, 1971; Bernor and Hussain, 1985), Fl4fifa) k1Kl 22 R K, Zifa)
XA AR FNH. theobaldidE & AL, 1 H AR Takai et al. (2006)( R A5 H,
gt BRI R ST FILH. theobalditiit, KT VLB 5 iIH. antelopinum . Ft LAZfa) 44 BHE
ROZIAAH. theobaldiX4 .

AR IA B RIS, H. theobaldi/M AGAEVE ILH vE . =g LA S HiIX . AHLEE
VUECHL S RIBPRL, 2w AN fa) AP RHER AT I de /N [ A R e, HX — MR AR o

HE=U D (FFh) Hipparion (Hipparion) lufengense sp. nov.

Hipparion cf. H. nagriensis Qi, 1979, p.19 (part)

Hipparion sp. Qi, 1985, p. 64 (part)

Hipparion sp. MacFadden and Woodburne, 1982, p. 209-211; fig. 17
“Cormohipparion” (Sivalhippus) sp. Bernor and Hussain, 1985, p. 53-55; fig. 14

EBRA WA e FImve Vi 5 Sk B 5 ER(IVPP V 18531),

EEMRAFHEAM A E A KIS A2 A Hi s (IVPP Loc. 75033) D
T3, Wb,

VANFRZR  TACZEMI (V 18498.1), 2/(/EM2 (V 18498.2-3), IMAEM3 (V 18498.4), 14
Zep2 (V 18498.5), 34 Ap3/4 (V 18498.6-7, V 18498.9), 1M Z:p3/4 (V 18498.8), 24 Z-m1/2
(V 18498.10, V 18498.12), 14 Am1/2 (V 18498.11), 14 FHith 5% F(V 18498.13), L) Fik
A FE= ADFIMEI)ZE, DEU=FHUZ(V 18498.13)HISE5/Z(V 18498.8).

mE  IFk4-6,
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F4 BEZRDEFMERAVPPV 18531) LFS N E
Table 4 Measurements of upper cheek teeth of holotype (IVPP V 18531) of Hipparion (Hipparion)

lufengense sp. nov. (mm)
Tooth Measurement (left) Measurement (right)
P2 LxW 27.9x22.6 27.8x21.8
pr. 5.7x4.7 5.7x4.5
P3 LxW 21.9%x22.4 21.4x21.6
pr. 5.9x4.0 6.0x3.8
P4 LxW 21.2x19.5 21.0x19.9
pr. 53x3.5 55%3.2
Ml LxW 19.9 x20.4 19.9 x20.5
pr. 59x%3.7 59x%x3.1
M2 LxW 20.8x17.5 19.5x 18.4
pr. 53%3.9 5.1x3.1
M3 LxW 18.7x 11.9 17.8x12.3
pr. 3.0x1.5 3.7x1.8

RS HWEZMDSEMBEAN LBENE
Table 5 Measurements of isolated upper cheek teeth of Hipparion (Hipparion) lufengense sp. nov. (mm)

Specimen No. Tooth Measurement
V 18498.1 Ml LxW 16.8 x20.4
pr. 7.0x4.9
V 18498.2 M2 LxW 21.3x22.4
pr. 4.7x3.6
V 18498.3 M2 LxW 16.7 x 19.5
pr. 73x5.4
V 18498.4 M3 LxW 19.6 x 14.0
pr. 7.0x2.5

R6 BRFZMDGERTHEANTHENE

Table 6 Measurements of isolated lower cheek teeth of Hipparion (Hipparion) lufengense sp. nov. (mm)

Specimen No. Tooth Measurement

V 18498.5 p2 LxW 26.8x 13.6
dk. 10.0

V 18498.6 p3/4 LxW 24.0x 14.0
dk. 12.5

V 18498.7 p3/4 LxW 232 x14.9
dk. 13.5

V 18498.8 p3/4 LxW — x134
d.k. 12.4

V 18498.9 p3/4 LxW 234x%x123
d.k. 12.0

V 18498.10 ml/2 LxW 22.5x13.5
dk. 12.8

V 18498.11 ml/2 LxW 23.6x12.9
HI 200

V 18498.12 ml/2 LxW 22.0%9.0

d.k. 9.4
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FhaskiE R T,

BE MR/, WK, BAEEADPL, FEi s N AR E e, R
FI, DR Z N2, R EAEME . FERE, FEHRE MR, Tk
RS HIR

R SEsRER(E 4, 5): HEVEME, HAE, MBESDRFEEEAR . ArARYE MRS FE P A2
BriE, WU, AR LAUE . AR RS R AR . EEA 8 .
W AL . MR N W, SR EP2RTSIE B M 104.9 mm, P2RTZ E LS
FTRTZXAOEE 25 91.0 mm. AUAIVE FS 2 ARCIR, 1o Bh IR A MG . LA IS 2 eI 1)
AR BB HPH: . 521K 127.9 mm, W A5 R R AR, M5 ETA
WRSHAYS, M2AIM3 R SF B /T,

Fi(Ee6, 7): C: AmAER, MIEA, 5 o R RIE o

DP1: fR/N, BB i AL (R

P2: Ui PO N R AT T AR AR PR TE s REARE Ay AR, JR/NRKE
5, AUEREA2N/ME, EERESAS, KBRS IR, IRRABIEEZ%,
WS RAROIETE ; A2 S0, mi— s, JE— k.

P3: AUBNARYE, MPIRRALN, Jate BB Taike, JFmsmimt; SRR G; fHa%
H5P2MIt 2 HE k&L, FERAINMREMEZA/MY, F/NRE2AS, fiEiEel,
JE B REA 3R, KBRS A VAR 24 /N 5 A 105 B R AR o B AR [
B, BRI,

P4: SPIVERARICARAHE], GFH Z M RsmE, ToRI S o

M1: KR/NSPAFEARMIE], Mi4EFEE 2Nz FERES~61; F/NRREd B
SRR BURRES~61; TR REeAy, Hrh H MRS W B3 IR EORRE AN A
TR RIS 5 SRR A SNt ARG 5 A 34~ S5, Rl — 40k

M2: REGFBIRAR/ N, FTRHRFI AR %S, (BR8P 2 Hamgl; IRISHEAR . 2855
PTG S, AESRARINGE ; AR ELISREIAS; A2, — ANk, — M.

5cm

K4 A =B GHRN IEAYIVPP V1853 )N IE A (A) I Z HHi(B)
Fig. 4 Photo (A) and sketch (B) of Hipparion (Hipparion) lufengense sp. nov., holotype, IVPP V 18531,
in left side view
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5 cm

K5 A = RESGErR IERL(IVPP V1853 DA i i 5 (A) FI i (B)
Fig. 5 Photo (A) and sketch (B) of Hipparion (Hipparion) lufengense sp. nov., holotype, IVPP V 18531,
in ventral view

Ko kA= =k S GHT Rl IERY A 51 e i
Fig. 6 Hipparion (Hipparion) lufengense sp. nov., holotype, IVPP V 18531, left upper cheek teeth,
in occlusal view
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2 cm

A2 B2

E7 g =l S Al T @itk
Fig. 7 Lower cheek teeth of Hipparion (Hipparion) lufengense sp. nov.
A. left p2 (IVPP V 18498.5); B. right p3/4 (V 18498.6); C. left m1/2 (V 18498.12); 1. 7&fiflocclusal view;
2. EHM#lingual view

M3 FIBARAE, HRBHARKT; BRI A AE D, ACE TN NRRE I3 R B A
IRIAIY G, IRRTIAATEES, ARHERRIES; J5E90N, TRRAEN ;A 14~El,

p2: THIGAEKEDE, 7RSS AT AR 5 B S SR B <5 Ml 41 o JC 4
R AR/, TIERIIE/NTTIEMYR, ZHEAEIE, JLFIWm, BHAVIE; T
WARIZR, REIE; TU/NRMES; FAMPAE, JoT SRIFR s,

p3/4: THIMMREHMA, JFREZRE, 5T RAR; TERISNMGE; T
RIEVE, FREHRRIER=MAIE, FEAIRKR, MIENTT; RS0 ; T IRRIMEER
FE, WEEZR; TWNIILRAEN, BisbrA—RM; THPAER, 2VIE, LT H
JFNR B E

m1/2: Wbk, EHEE2004 40 T RIS ; BHAR/N, T IERNA itk
B, TRMEIMKEIE, WA %UIE; AN T X SETA —/ N TR, B
ARAFIN] ;. T NRING 0 NF, R 215440 To T SHIFR S E il

ERAE PR =Bk S AP LA 2 skl sl — AR BSUR I, RZ 5 2HI04
RO, HHEPE ZAZFRICER R —A A0 0. Bernor and Hussain (1985)
FiBernor et al. (1990)&F#2 2] T Group 1, 5 HA% A S AOZEBEA Hippotherium Complex
(Bernor et al., 1996), Hippotherium (Zouhri and Bensalmia, 2005)#Hipparion primigenium
Group (JEFBE A, 2011). XM MRS ERRA, FHIRFERERIE, KRR
B . Bernor and Hussain (1985)4% H ()Group 2/MAHEEZ AL, | 981k 48 4 vp 45



156 woF M B Yo 51

Z5, Group 2V Hipparion mediterraneum HCFE, PEIE AN (2011)E LB Hipparion
mediterraneum-moldavicum Groupt UAHipparion mediterraneum N3, HHTAE TA
6] F Group 2 AW T2 A9AA, A BEMRRE I AN, FLRRIE A 45 /)N
A, I RE AR, Th| 7, Bernor and Hussain (1985)42H Group 3, 5 HoA% A4
BYZEFEA Hipparion s.s. (Bernor et al., 1990, 1996), Hipparion (Zouhri and Bensalmia, 2005)
FHipparion prostylum Group (JEFRELA, 2011). X —JSHEMIRHIE R HIBA R 445, &
JEAAS, JFZRE . Bernor and Hussain (1985)42 H i) Group 44554 HAMA/N, #8454 i 5.,
i rp A, PETREN(2011)%E X B Hipparion urmiense-hippidiodus Group7t i 51 ft)2H il
5 S FEAE(1987) U E 1 Hipparion W& A KA o Hipparion urmiense-hippidiodus
Group RSSO N AMARR,  FIvT #8457 5, S| *A4~, Bernor and Hussain (1985)#2H
) “Cormohipparion” (Sivalhippus) ™MAIRK . iR EEIH KB — bk S HE Sk F 48t
HAEHERZS ., ETBernor et al. (1990, 1996)F1Zouhri and Bensalmia (2005)$2 H K
Cremohipparion, Bernor et al. (1996)# i i) Plesiohipparion, Zouhri and Bensalmia (2005)#
i Proboscidipparion, F&ER 5 #£55(1987) AW N ) 4 TH KBl =ik 5 Hipparion)& 2 F 1Y
W&, BAE T i e,

FRHE B 7 #E25(1987) FlDeng (2012), 1H KR =ik 1 Proboscidipparion, Plesiohipparion
FBaryhipparion =B IIE R KAV R FERAY, S FHEAEHIMRE . Hippotherium V.
J& 5 SO R Group DB —EU, (RBIrhAE R KA, FBAfRE s haE, R
PAEE e, HWmaEwrde, WORIRAEIER BH 2 . Neohipparion WV J& MAT S, 54
A, I TEEIER DAY . Cremohipparion U JEAA/NRIZE KA, 85455 N
R S SRR 55 . LB E SRR 22 R, oA REARRRIHA L
MEAT— T Z M .

Bernor et al. (1990 JEY ) EurygnatohippusVANE| “Cormohipparion”  (Sivalhippus)
#4145, Zouhri and Bensalmia (2005)iIN A Eurygnatohippus&—"1"WJE, HET
Proboscidipparion)g . B4, {HEurygnatohippus AL =k Sh—AFh L A28
AR B RIS WO o A B R SUCA MARAR K, e v e i sy, T A XL
%% XA (Bernor and Kaiser, 2006)., Bernor and Scott (2003)&.4% T dbAER) =HE5, H94
1 Sivalhippus ComplexFl “Cremohipparion” WiNEHE, XEEIHELE XA FTHE .

fRYEMacFadden (1984), Jt3EHY = 4% 534 | Cormohipparion, Hipparion s.s.,
NeohipparionfNannippusVUA™J& . A Cormohipparion MAEFE =AY, 8 JHIR
Bism AR, SRICE P& Y. Hipparion s.s ™ARPEE, FHISRE A PE, TH
Wi W45 FIANS 3458 . Neohipparion# ™5 F B 5 #£ 55 (1987) T %E Neohipparion i Jg& .
Nannippus /N, AU ENGE, NEE SR SE . Jb320) =B 5 5tk 25 540
R, L8 bR, ARSCHM BN RIE T HipparioniX—58 2 W& .

TE Hipparionix— WV R E B Y, H. platyodusi MR TEE ) FSBA#E 425 2
SR, WRORIEUR; RIS AU IR MATE . H. mongolicum ™MAERK, p2Hlp3 epd%F K, p3
B NIERKF NIEMR. H. hippidiodus ™MAETEE, LIV NSRS, Sofil /i B,
JFEARET/N, FIRRRKTFIEMR. H. coelophyes ™A/, i #E a4, Hamb,
m3 NIRRT o H. dermatorhinum MR, #E4E0H, JRRR K . H. dongxiangense )™
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/N, B RKERARTIR, 955, WRWE, JRRmESHE . 3R X, 1998),

Ph b TR A A g S BRI S S 0 X HE A R A 3 B 25 5, O HE A REAS
BRI LR &AFIA, RCER T — 8, RSO a2 M =E =Bk S Hipparion
(Hipparion) lufengense sp. nov.. BFFAPERIAR, 50 E 077 DL VG i X & B0 =
B ES A W 25 S (B AR, 1987, KBEAME, 1980, ZERUBE. JIRSE, 1990; Deng et al.,
2012), iR E R SR B 53 —Fh =B S R FTC IR H. theobaldi, RN IR,
TETCHEA T A . #H. (H.) lufengense sp. nov.-5 W EISE N & PLAY =k Th 2R 2 ¢ REBL .

ABFEZE(1979Y Ktk = A X HEA L E M Hipparion cf. H. nagriensis, J&#(1985b) M B iX
WA BME AR EFALEE . JTSCE b K H. nagriensisVi HH. theobaldif¥)[F|¥) 544, itk
ARSI AR R Y AR S5 H. theobaldiZ= P ., ASTTRER[F]— 1 Fi

V4 5L B 5T () Hipparion sp A8 WiEFRAS(AMNH 19492 FIBMNH 13660), H:4 AMNH
19492 (MacFadden and Woodburne (1982)* "k Hipparion sp., Bernor and Hussain (1985)%E
i “Cormohipparion” (Sivalhippus) sp.)5tk=FRIMRIE Rz . AR b ) £ 45
AMNH 19492 3851k 14 51K 24130 mmZE £ (MacFadden and Woodburne, 1982), Ltk
FAEY127.9 mmiZiL . AMNH 1949200 I AR5 2 2%, T #8 A 9 Rd i
iz, SRREEZ A, PANERIZSHE e, MIERIS R34 RIATEP2
R, A A IR AR AR e, M3 A R v G AR . IR T AE IR
N ) o N TR R B A - 05 [ P Wl < s g G R NESTE = = S EY /B S | S RV
AMNH 19492 5 FE 09BN A R —F . “Cormohipparion”  (Sivalhippus)ZH & HI4F
SUEMAR, AMNH 194924MAAR/N, 55X HA O RS E2ERARK, RiANE
T “Cormohipparion” (Sivalhippus)H & .

Wi  Hipparion theobaldi/F ATTEVE FLEL5E . =~ Fg LA S HLIX., QAR i JL A%
2, BRI E = SPE L L T A T . X U T R — B B R e R 2T 2
—EmE, B T SR L R A S AR R AL U R R SR
AR TR . PRE . =gt =X [ H. theobaldil 45k & AE X — 42 I il
FTEPEMZE Y . Woodburne et al. (1996)INHH. theobaldiie: AV T A BV LR KR 14
Hi4iBadgley et al. (1986), P9 FLHL Ve H. theobaldifi F- i PRITIA 9.2 MaZedy, AR &
HREINAEZER(QI et al., 2006), TEHE R A AN 8.2~7.2 Ma, A 441 JKIND | HIfY
AR R6.8~6.2 Ma, X[ . ABEIBE(2009)X 41 I s R B A B9 4345 A B
HIBH T Ma, FF6 T HBRGIAESS SR . HAWMLIX P9 TCH. theobaldift A1 & IR, ILIAMA.
theobaldiz= K4 B eI M M A EDE, Bl A/, RGN . =g
A LB AR, 5574 P so b X (R 22 5K, 2 HE A LRI B2 090 i YR ) — ik 2 Jige

ST, = rE AR A RO B A ] BE SR M R B ), Wi H. theobaldi 574

FLHL S A — R R 1A R A o

Hussain (197 )&eit Tl e IRMAL T . HALEE - H. theobaldiFivh tb A 1 e i
a8, HAPEREE AR HEE I R ARUE L THIRES(206.25-230.25-254) , Il A0
TCIRH. theobaldif) ik e =i Fa 48 0T AR B, A E A Ao S H8 2039 16(221.33) 55 B
HL o b DX T8 s IR R A4 A (230.25) 40T s oAb A B mFR ECE I 1E(216.72)F
fi%, AT A AR TR A AR 2T G 1Y . A Takai et al. (2006), iE
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SCIR A A AEARRS B2 10.1~3.5 Ma, it LAGE seJRIEH i i 4R R BOH8~6 Ma, SICik
FARFEH S AR KRB Y . NIk, BFIRYH. theobaldifR M RE 23X — A Hy 75 FC HL v it
BEMIRIY o X Pt = F8 £ 0y A8 1k vT R FTPE BL L s AR BE AR Ab AT OC o AR AR ] 152 22 0
., EPU R X, —HE S E L 7E7.37 Mafy it ] & g ik i w) B AR Y C,
FHPIRE, 7£6.76 MafRt ] B i b i T VG F AY L (Barry et al., 2002), X —4FA X
5o EE =R S A KRB . H. theobaldi—J7 i Ak H 55 27 el e L
AL, — 5 TR B NER IS R A TR PREE o AR e I R e 2528, BFHbIX B %3 Ma
AT 8K LA AR ARER 35 3 (Biasatti et al., 2012), H4RMEEFEEHESS, 1985), ERZEGERE
%5, 1985a), /NHFLSHYIAE (RS A, 1985) . SRR (&, 1985) LA SN
MIFFTECERIRAE . BERTL, 2008), AIHHERE ik 4= A s AR g 32, KA S04 T
2, AURECHIE, FRRE RN RIEST AT G . H. theobaldiiZ i i 2 I 58 i
HI =~ HLIX

—UCAFE S, RS RE A 2o an g . BRI AR, B YT e AR X
FRORHE . BEFEML, 1999; milg . T, 1997). #FRIH. (H.) lufengense sp. nov. &4k
JUFER R H R, %/ NEIRD, iR R . AR Y8 IR EHE (Fortelius and
Solounias, 2000), #&=FEA B R TR MATEARWE R, LR MABRMIERKEE, H.
(H.) lufengense BT RELAERL N 3 . MRITARFERIH. (H.) lufengensedFoi AR 5k 31
JJE T RIS X —F S 2518 T IHEWT PO ELH Wi H. (H.) lufengenseh T3 55 3%
Ak LB %) SR B I 1] ST . A 1 M X

DL b XA SR P b = ik b A R () 2 BT 25 SR AR AT A 0, AL AR AR SIS
WL T —2 2% fERE A HZ T, WRIEH Tupaiidae) fb A (U 30T 78 B se AR 3=
(55545, 1985), ik R IAREEHEX B A B B VI . R (N A S8 )N =
TR AP BL B e 3B PE MR 1Y . S5 Am 55 (1996) 48 i, A=t JR b S i sh i 5 e
B B B VIR &

AR PAD =B S AR A — A AR EE B B M3 B AT i TR SR LA
T 7 i K v B (DA T PR AR T v 28 AR it 58 Bk 1 s ) 149 1/ 3 I8 25 Ak 4% Vi K F- T Tl il— )
o, ADUREE B PR A = kD Y b I 7 AR [ B FR BN AR LL A (B18) . LhAs R B,
S R W Sl AN G | 77N
T AL, IXATRESE P kAR T AR A
) 3 A A T i 0 el 3 7 A [] 1Y
Bk T AT E AR (B 225
WARBH &L . H. theobaldif) i %% #8 4%
Bk L2 F-H. (H.) lufengense, 31 H1E4
2cm REBFHAMFBA b, H. theobaldili
INIFEFIRT B8 Z A0 LA L, H.
8 Ak BT GHTRN(ZE, TVPP V 18498.4) 5[ =t (H.) lufengensef) JE/INJHE AT #4

(47, V 18497.23) M3HJ K31 ZHUAT~84 . H. theobaldifftj Ik %%

Fig. 8 M3 cross sections of Hipparion (Hipparion) lufengense RS i 0 TL 3 (4 5 2P i b i

sp. nov. (left, IVPP V 18498.4) and H. theobaldi (right, )
V 18497.23) KTH. (H) lufengense. H. theobaldi
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FIRARARXTEER , WH. (H.) lufengense)FAHFIXI B, T MIARF-4H VG FC B se A= 16 19 —
Sk 1B AR R e A ELE MR-, XA H. (H.) lufengense T4 FL L v 2135 %%
FRYFACTTBEREMG , 0 A DR 1] 7 i ER o 25 el i 2 ) MR A W el b2 o T AR AR
W TCIR A ZIH. (H.) lufengenselfb AT, WREF METCIE A AL G I, H. (H)
lufengenseid KT HER = rd . 06 Dh7(1997)F8 Hy, Tl =k Ak A /Y 3k AR e —
o, . IWICHRIH. theobaldilFRIT UG ZHI AL R MG NT , H. theobaldi
TEHE 2 2 g MR T RE LGRS s A .

it RARE AR R AREAR IR A AR KT &, BRI EFR R 69453 Ae
BEAG. AL AFE LKARE & 54 B M2 T el B, S, KRAFBIELI0I%
RBR, BRI, HIHEENE, e dEHaEE. EX R B fAr AR TAEF
ZERFHEMEXER. Ak, A EFSARTEEF. S5O R AW, Ek—
FERTIRE R
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