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*%} Canidae Gray, 1821
NB Vulpes Oken, 1816
BEM(FH) Vulpes beihaiensis sp. nov.

EM F:AM 97062, k&, MAZEER; NE G RRMAUESHkL; £ C P
P EHBRTAIE R k& LR BRGNS, BEF R, BSAARERZH(ER L
1; B{hR 10, 1),

EHFE EXREEFEEEFE )ﬁi,%ﬂcééi@ﬁo AL, B RES 2 087
&, Bk Rafy, FERA, ﬁﬁ@%ﬁéqﬂﬁ%Eaﬁﬂatboﬁﬁ#UEﬁ, BRI
H BRI LR ) o

BI#® F:AM 97068, £ THUAES, GRITH, Po MBEM, M, FRIRERE P HK
LrCERmR 1, 2; B 10, 3, 4)

HE#mE& 1. F:AM 97065, —WpiS Gk R AOTR AL & » ﬁéﬁE P'—M 5 M‘,,\EP
RE P RERFH: B, 2. FiAM 97069, L& HE, WL P—M fif PP—
Fedb: Bio 3. F:AM 97070, 2 FAAKER M, LIETHIES 4y, L F0 L ‘&ﬁﬁ%ﬁo?‘ﬁfz:
REE R 1,3, 45 B 1, 2)04. F:AM 97071, NEiH B, URE Mo H: BE.

ERIRA 2R ETAA, WEB TR EE R L EYHE,

HERRR RUBHHATR,ESKRY3-33FHT%,

RE ABRTHERNNRES EBEDIMEAEL: LERANT H0mm, BF
&, HRWE LB ERR L RERZEY 4 mm, kEERFREIRERSFH 1.8 £,
IR S A B T, MW AREARE, AANREE, M, TREMTRRILEEH
o HIIRNARR: BB, RAEAE, HRELNT 40 mm, FFRE“BFR”
i, BT, 420 mm, [THEH/DN, P REFIEEK, REHAK, AIEEER
ERMRERE, P ERFBRORINREDS, M BTRAER M, WTRERETRH A
REHAR, M, TREMTEREKX I, AISMEH R

7 S

T H 2 EfA R, SRkl EaRIm, i EEEENRER G
5 (25 mm) PELYBEREGHEEER, NEXBTFIERAERE, Ry
FERRRM . BB ER G A BHANT RGNS, XESTHEEENEE
B, XEPTREMWRSERE D LB EN, RS RENESNR, Tk PE
W EY, ERSHESHELT, AFHESEHE, SR EARAT 8 nm, HEH
B - — AN REREES ¢ mm R, HABENBHENELKELNBER
B 1.8 £% (68.5:37.3), MERTFLA, 0T PRI 28T, IRIERIIE IS M EATE, (HIRE
MEEASATENR. HERAEEE, HitENEERESILEE—EE, EEX
BIRTANGOE — B4R, RHFINE T » G SRR, BRI T G MBI, IESRR KIS G
BB, HRMAL, BEERERE, AREERRZEARER, E—HE, BH—1
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s bh 77 B AR 3 R IE MO0 B — BT o TR B2 0] 2 = AT T A, G 0t
Bk, 35 20 mm, IRAUEAREBIINE, RELA TAES Lo BNEE, RSIX AR
TR, A 2 5 A B TR T o XA AL T AR e BRI th 2 — e o T i
REMERR . HNSERRBILZHNBSRERERGH, TMRMNIEHGEE. X
SR 2 AT MR AR B, TR R ARBE BT o AV LERBHR D Mo SNERE
MR, R E A B E Y

MR D ARk . MRE AR ATE M, TS R, KRR SE, 1
Rbb P Riko ERUEHMK, LATERZAM P 5CZRBHER. Frimm
Bo PR, BUSRE B, B K TR, R TR FHEM, B ™, AR
WAWEAEN, FHOMNSREE, TALEE. B4ME%, SPMERY, REKE
MR, P ERE WIS, BREIRZEH WL, CEPET —EXMWE LY
BRIHRo P AT PP LR INRTG A LR, SR Rk, KT B 2
4, BRI E R e, P BRI B — 2 i R AT R B AR B
Fdo FIRYE BIFIRTZE H, R F i 2 BI4, SRIAT AR 2 (8 R — RS s
Mo FRFWNE I — Y IR0 EIRIRHOTIR IS Mub h— I, 06 JEC 2 050 000 4
BB NE KB Y, 3% 5 I BT R T D F it OB R TR (B 10, 1)o JRARANTE
MBBRET. M BEIRE, ARRE BRUARAR, HARBER =M. FIR
SR, 5EAL AR kR, RN, EHE LSRR A BN, BRI
B sEA, A RAR Ko BT & BN HER, EERLNE. M WERERS

®1 ERALNMDERLROTHOLR(EKR)

Comparison of the skulls and lower jaws of some small-sized Vaulpes species (in mm)

Vulpes beihaie- :’h"alrf:;:f;h'k“ :’:clpcs prz.lecor- l‘ggl};ei/%z;fs:;;
nsis sp. nov. |(after Young (after Odinzow, 631 ?
1930) 1965)

S4¥ Max. skull L. | ~117.0 104,115 108.73;110,2
SL3 K Basilar L. 105.0 109,5% . 109.0 93,0—112,0%%%
BERAXHE Max. W. of nasals ~8.0 8.7% 7.356.4
BBE L. of nasals 37.3 ~35,5% 36.8339.2
P SH5iE% W. behind I’ 11.2 12.2312.0
C 4% W. at C ~15.0 ~18,5% 18.8;18.2
p—p® 4% W. at P2—P% 1 >au6.5 . ~19,3% 19.4;17.8
EfJ% Interorbital W, ~19.0 ~25% 21.1;21.9
FE/S% Postorbital W, ~20.0 22,28 ' 25.9;23.2
FiE A% Max., W. of braincase . 34.9 46,50 : 42.4;41.4
fii Postorb, constr. —cranien | 51,5 : ~50% 44.0348,2
¥ L. of palate A B 1 25 I ; 54.4355.5
IR Min. dist. between bullae 9 8.4;8.3
FHieK Max. L. of lower jaw 81—102(3) 74.6—90,0%%x
C—p, 4% H. at C—P; ~ 8.0,7.8 6.8%% 8.4—8.9 5.3—8,5%xx
M, 4% H. at M, | 10.9<11.3(3)-] 10.8—12.4(3%  12.6—12.7 | 9.7--13,2%xx

X REARNE; XX BREHAME; XXX BE Odinzow, 1965,
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HRIRF K, BRI, BUNRTRAE S5 # 8 3, Bak R, RN, TIRE X SMamrs
REEERMHMRLERE R MK HEHF. £ F:AMI7065 $rAK L P* BURTHI R ARHB AR
B ERTRATS S E ok, BRENER I, TAECZEES. SHRUSE —~KEN
KHRRI RS H o )

THBRAE, BERAR, 1€ F:AM97068 LHAMT P 5 P, ZHEM P, 5
P, Z[E]; ZE F: AM97070 L3RFLNALT P F1 Py MUBIMZ T . THIEKSHIEZINE P,
IR T o AP E—REN—KE L, BEKR/D, HIMUKMLEE RS EH
Ko FTREMEREG—, WRAK, FRIABNER, BXZ LM EREN. £EWNE
EMRRZHMEEW. FHABNEREEEFENESHERE . FENENEYF,
BE S PrF0 P AR, RERS/DN— o Py R PP R Bl BEIIWERER
I, B2 1 B SE T B RS20 o B ATRIM 2R8I, T30 bt 5 R Bk UM 42 Bk
BR, BEEEU-HREFEEEIEE. Py WINERIEE. M W TRIRER, ®
TREGET A TRARMRE X TREREA LM ER D BEEMNER, TRRE
ERTRNTTRE, HHMET TRE. BEATEBEE, FRRU—-BE5TESR
JEEERRER, TIR/ANR BRI, TH/NRE F:AMI7070 E5—400%, BB B EEE
HI;{B7E F:AM97068 EIIR BIRE, MEAENH o M HARMMBE, BIHER. =
AERE, TERRAMTRREE SXAHS. B TERERTHMATARY il —ig, Zf%
RS R EERH MR, TREB/NTRIENEANR. TRERE/N, HE—-HHEE
ZTH/ANRHIRE S SEH . FIMIWRE Ko My R/, HRRHR. BARHTEE
FDMERNTER. BIVEEHEER. BMN5TRERNTREEMEE, BRSMUZHETIR
RohEEZ FH,

ER RN

EERBREEBHRE, MK EiRA BB R R RO o X B AT BRI
AR—AERNHRET, CREQEBEBELIHRE—MHRNRR. BH%S AR
LR EREERAE:  Valpes 1 Adlopex, H AW I ¥ L — B, Cynalopex, B
HEI RSB ATHEERE Vulpes ho ™ LHIRR L REEIEWNR LMY — LA B
YL —%E, i Fennecus, Urocyon %5, Bt bR BRANBEES XKML, B4
HIR TN, W R, IERT AL E R G EAE R AT U ER G EE, ERX
TR B B, TS, TR 2, g, REEE, BAN TREGERGET LRk
%, Bt HS, FH SRR RENE, LRSS R E, REAR, TRHRTRA,
H M %, FiAXEBREES LIRS ENERTRITRABEES Bo

Alopex F1 Vaulpes TELBRF K LK HERMENENE LRXHEE. 519
FRMEEMERY BB IR EELEMTE LTS 2£5], fln T. Kormos 3%
R £ % 23 TIX B, HiX 8 X HIEATE A2 SR, i EAREE. RIERIINWZE,
PIFJLAREERTREE: 1. Alopex WIMHNRESR . EHENRERLANESS
Wi R b B KBS (Kormos, 1932, Hobukob, 1956); 2. Bt F1 R &
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HIEHBEANT Vulpes Ry Canis Z[H], IFRIELIRAYH H: (Miller, 1912, p. 326, fig.
65); 3. LB TNSEBEHRNZETMEBPE (Mivarr, 1890); 4. EERBMHTE, T
BRI (Miller, 1982, :Stehlin, 1933), BidtBISRAZE LR LA LEF0 Llopex 45
R BRNE Vulpeso,, " :

Vulpes XA BHHERMRER, BFET LI NHMTUF. RIIES Valpes W& FE
THREER, KR ARII (Vulpes corsac) BGHER, HRESHIN (Valpes
vulpes), [EFEIN XA 2 EH OB FIMMP ISR B RIS G F LI, 1 7K
AR ISk EAR A B, RICKE 4 120—150 mm, ICRHE/NEY 115 mm; #IE R
BT, — 87 90—110 mm Z[8]; XEPERAEN 113 mm, iR ASE L EED IR
NEREEZN. 2. FKMWEBSRK, BABERERTHEZKYBAEERS KM 1.2—1.5
f&; MAEIIRep Y 1.6—1.8 fif (Hobuxos, 1956) HrbinA g 1.8 %, JFRIS5H % —
Bo 3. WIRAIRR IR G, B WEE S BHARE T 7 MRS BAREES.
RALEX—EESPRE—B. 4+ DIBRRBERES, B—TBEHESTF, B RBRER”
i, HEFTRZFEBRK, T REREREREIEE, AR RRBREE, BRE
ERR B AR, a2 = AER/N, TS 0 B, BE, mibsiiasxs
T ENTHERE - ERBRE AR ZERER, B HEHN AR BER A,
oA 2 TR X8 o 5. MR AN EE, REXERMINTMESREIR
BB, T AIE S S, X ER X BRRE R, FMANEHRK, EEE/ T EERZE
ZHTRK, EEREBEE. AR BRELR - SHRIE B, 6. DI
JE A, 32 Hobuxkos MIRER, BMEFTRATERE: RIS, FERTHE, it
BIARA, BRELDSHELEERNE, BESSR/NTERE. 7. IO EE, B
BMiak#E, Mimkbdut, 8. I M, BTRERFITFRRAER, BIZARE.
B E; ERMDLEERE, BRAPhRELases, RSP mEsr, Bt
BEASDMAFBEARRNE: 1 BN IERRERE LEE A, 2. 5TFGER LK
REPREE, 3. P FRENIIHR. 4 MW TRAAM TEREE. SRS, s
WIRKE B 5 VIR S EHEEE, uim%ﬁﬁﬁﬂixﬁéﬁﬂ@ﬁ:ﬁiﬂkﬁﬂaﬁlm
R, BRI INRAEE.

R REERILE Valpes BRLAR MBI L HHE V. alopecoides, V. praecorsac
1 V. chikushanensis X=A"Fho V. alopecoides By I 7F RAEE KFIHY Val d’Arno %1
EER St Vallier ¥, BAILLMERA, BIHE v BY p* BREREWIH
REWN M NENRERRE, BAEARERSE. XM THREBIEFY Vil-
laroya &3t REBHeHERE M, BERFE, MAREK, Vulpes pracco-
rsac R TRFFIHY Csarnota, Kalkberg, Pispskfirds I Nagyharsanyberg DLJ% SRES
RIEFEEFRENRAER D G TR BRER, BV hEELE8aE
B, B3 ik REERBAET & L MNER B DIEH 9iz/[\ﬁMtb@*i%%j(o Csarnota
WA TER/N EBRRAMY EERS A EH R AL, RERA e AT TR 5
M. 5ttt & Ko R Kormos HIIZIR, XA p BIRRESNE — BB ELR
BISERESS My TRARER MR L RE6E, MEE SMEA L BREE, XE
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B F bR A b kg s FI AR D iRk, EBHHEIEMI AR A L8, Vulpes chikusha-
nensis -BAGSMET 1930 EREF O EEAHAOHEE N, BANRKELBER”
25 Hi R — TS, B K OB » SRR/ I 5 B RSB U F Ao SC b5 S8 R 10 IR i
B, RITEZHBNM ERIEIDIGRAR 25 RSN TEEEHE F52 4 —3
] LA e h0IX B EB R 4R 5, B 40 R 1 B BOATAS 4 P B 8 — 4, F i _E IS R BB
ER—R M, BERNMITHLSE, ROESEHERPMY—A T, AR
— BT R, SEEOX RS R R ZE 1930 R SR ER XA R, AR I IRAGSL
BRFENFIEEREAT R, UNTBECEIER Mivart 1890 ERFEHRBE
ZhETUPINIER, %8RB RRE— R ACGEL2 K% 140 mm) SE T
LR EEO BRAA KIS, XABRT AR BT IR M MR 5 fly
REAHER, IER—T, HARERMBAIMA BIIAT S S LiF, RIFHE
HMBEK AR A, HBEIIREDEEARANMEHRTE—#, TIIOMEERR
HhE, FEmES %, M, B, RAAMETRAKTE, M, bEKES, ST U0
PHEBEENRESE N LI AESTBIT A A ek,

2 LR, MR AR A T A BRI A RN G fe RITBEIT—HF: HEIN,
Vulpes beihaiensis, Fiap 510 IR E BURHE th A0 4K 2 30807 LUR B R0 VR PR35
e R R AR AR, BTN R R R T 220, S R A BN %, LA RAERY p* BRI
B %%, MERITRNF AL T I INE B RHAE LA, SRR S H G —TR
BERTET S B L IS AR PR R B B B MR R IR PR B EIR T o B H A
& NERBIRSN, (BB 3 R R AR HE8,

R AR T R R =W, BN AR &, RS
L, E— M ERET N B, B RELNELANEA. RIEBRIINE
P, BENNERERBATEEREN LRUENRECT. BREMERNEE £k
19 B H T — e, I e L P SR R, S BRI R BRI
BRHBOHE, THRESTARIERNTEHE, FERREK T RECDEHR,
& BB A A (B B s kAR E G 1 rh) 5 L3N H & RN H AR, L
ROAPENE, ERFAPRIERESEMBENFEABEFEEIEABED, Bk
bR BE, FihiyBeE, FbAmE R TR ERTHE D, KL WM T
YU R B B AR TR IE . SRR A B A, (B B Je— 28,
HEENED, KB HENERG, AENELLEDET e SR EFREME
PR, B, RINRTB/E LRLEEE-TRUNARFTHORER. RiE N
Opdyke FiXBHEEHUERNOIERRE, X—BBERLEMNL T S0 — S5
R E# 30—50 KRB S HTHA BB EE > L6k, T HE H K4 E 4

333 FHHEGEN Tedford RIFBLE#H%F, ZEEIRIH),
. ‘ (1990 £ 3 H 27 B %)
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A PLIOCENE SPECIES OF VULPES FROM YUSHE, SHANXI

Zhanxiang Qiu

. (Institute of Vertebrote Paleontology and Paleoamshropology, Academia Sinica)

" R. H. Tedford

(Americen Museum of Natural History)

The Yushe County in Shanxi Province is one of the most famous “dragon bone” localities
in China. Teilhard de Chardin’s monographs on the fossil mammals from Yushe made it well
known internationally as well. However, the work so far done there is far from completion,
especially when compared with the recent achievements in stratigraphic work on late Cenozoic
deposits in Western countries. This is partly due to the lack of reliable stratigraphic records
for the purchased “dragon bones”, and paitly to" lack of modern field work there. At the
beginning of the 80s the Neogene group of the Institute of Vertebrate Paleontology became aw-
are of this and started to re-investigate the Yushe Basin. Since then some progress has been
made (Qiu Zhanxiang, 1987 a, b). At about the same time-the second author of the present
paper became interested in carrying out further ‘work’in Yushe Basin after he had found the
valuable unstudied specimens from Yushe in the famous Frick Collection. The common
interest made the authors of the present paper determined to try to organize a cooperation between
American and Chinese colleagues. The idea has' gained ‘fall support from the Foundations of
Natural Sciences of both countries. After two fall seasons work in 1987 and 1988, the section
measuring in Yuncu subbasin, the most representative subbasin of the Yushe Basin, was largely
completed, while paleomagnetic sampling, fossil COlléc"tihg, including wet~washing technique
for micromammals, and inquiry of the local residents about the provenance of the fossils pur-
chased by Licent’s and Frick’s men during the 30% were extensively carried out. Now the
data processing and other lab work are in full swing. Since, as we estimate, it would take
another 3 10 5 years to finally publish all of the wdrk, we would like to publish some new
findings in short papers in order to let them be known as early as possible. The present

paper is one such coentribution.

Canidae Gray, 1821
Vulpes Oken, 1816
Vulpes beihaiensis sp. nov.

Holotype F: AM 97062, skull, laterally compressed, parietals, zygomatic arches and
the right tympanic bulla lacking; left upper canine, P* and P*® had apparently dropped out
before burial. Other parts of the skull, the tops of the tooth cusps included, are variously
damaged. . ‘

Type locality Probably Mazegou (vide infra).

Paratype F: AM 97068, right ramus hofizontalis, lacking incisors, with P, and M;
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partly damaged. Locality: Zhangwagou.

Referred specimens 1. F: AM 97065, a broken skull without muzzle, lefc P*—M?
and right M are preserved, but only P* is more or less intact. Provenance: Beihai. 2. F: AM
97069, a middle part of skull, with left P*—M® and right PP—M?®* Provenance: Beihai. 3. F:
AM 97070, left ramus horizontalis anterior to M., without I,_,. Provenance: Zhaozhuang. 4.
F: AM 97071, middle part of lower jaw, with only M;. Provenance: Zhaozhuang.

All the above listed specimens are kept in the American Museum of Natural History.

Level and geological age The lower part of Mazegou Formation, approximately 3
—3.3 Ma.

Diagnosis Skull and lower jaw approximate those of Vaulpes corsac: Skull basilar length
less than 110 mm; nasals short, posterior end situated 4 mm anterior to the posteriormost part
of maxilla-frontal suture; skull length posterior to nasals 1.8 times length of nasal; viewed from
side posterior half of brain case slopes down and backward sharply; occipital ridge weakly
developed; premolars very, slender; no transverse ridge linking the hypoconid with entoconid’
in My. Differ from Vulpes corsac in stronger postorbital constriction, narrower brain case,
less 40 mm in width, “lyrated” frontal and parietal crests lacking, parietal crests unified as
long as 20 mm, smaller size of incisors, including I, slenderer canines, strénger posterior ac-
cessory cusps on premolars, presence of parastyle rudiment in P*, presence of entoconulids
on M,_,; M, with equal sized and connated protoconid and metaconid and well developed

anteroexternal cingulum.
Description

The facial part of the skull is unusually narrow because of the strong postmortem lateral
compression. However, the distance from the infraorbital foramen to the posterior border of
the canine is certainly longer than the restored width of the muzzle at the canines. The an-
terior end of the muzzle is conspicuously narrow and pointed because of the small size of the
incisors. A groove on the facial wall of the premaxilla anterior to the canine to accom-
modate the lower canine is present, which indicates that the lower canine surpasses the alveolar
border of the upper teeth when the jaws are occluded. The nasals are comparatively robust
and short, their widest part measures 8 mm. Their posterior end lies 4mm short of the poste-
riormost part of the maxilla-fronial suture. The length from the posterior end of the nasals
to the acrocranion is about 1.8 times the length of the nasals. The large infraorbital foramen
lies anterior to the anterior root of the P*. Though deformed, the height of the orbit should not
be greater than the interorbital breadth when restored. The frontal area is flattened so that
the upper profile of the anterior half of the skull is almost straight. The postorbital process
is not very pointed, but its frontal surface is strongly excavated, which makes the lateral
rim conspicuously ridge-like. The postorbital constriction is rather strong. The frontal crest
is weakly shown and almost straight. The two frontal crests converge and finally unite with
each other at about the frontalparietal suture. The united parietal crest is about 20 mm long.
The brain case is not particularly wide. The widest part lies at the level of the external
meatus, and is less than 40 mm, The posterior part of the upper profile of the brain case
turns sharply downward. In accordance with this, the occiput is quite low in position. Only
the left tympanic bulla is preserved, its inner border anterior to the foramen lacerum poste-
rius is not paralle]l to the sagittal line of the basicranium, but converges with it anteriorly. The



4 1 B mé‘ﬁmﬁ:m%z:‘——%?ﬁf o 255

external meatus is rather: large, almost' rounded in form viewed laterally.

All'the crowns of the.incisoss are broken. The preserved roots show that they are very
small, not very long anteroposteriorly. I’ is only a little larger than I>. The upper canine is
particularly slender but long. Diastemata exist between the premolars and between P' and
the canine. All the upper premolars-are thin laterally. The P! is single-rooted. Its anterior
border is short and convex, while jis postérior one is longer and concave. It is cenvex la-
bially and concave lingually. The P* has an accessory cusp on its posterior ridge. P? is
similar to P®. What is remarkable for the P* is the appearance of the tiny, but clearly separa-
ted parastyle. On the specimen F: AM 97065 the parastyle of the P* is not as clearly separa-
ted from the paracone as in the type specimen, but it is still present. Its protocon¢ does not ex-
tend beyond the anterior border of the tooth,which is only weakly concave. A clear cingulum
is deyeloped on the inner wall of the metaconé-metastyle blade. The M" is triangular in form,
with a small conical metaconule, well separated from the protocone.. The protoconule is also
present, but not very clearly shown. . The hypocone, or the inner cingulum, is as high as the
protocone, when viewed from the lingual side. The external cingulum is well developed, while
the anterior cingulum is weak, interrupted only at the protocone, The metacone is about equal
to the paracone in size in the M®. However, its metaconule is tmy and its protoconule is hardly
discernible. The hypocone remains very large. ‘

All the lower jaws are very slender, without any indication of the subangular lobe. The

mental foramina lie below P;_; and P;_, respectively on F; AM 97068; while below the P,
and the anterior root of the Py on F: AM 97070. The symphysis ends ‘at the level of the
posterior border of the P,. There is only one Is preserved amengtheilower incisors. A large
lateral cusp is formed beside the main cusp in'ls. Like the sigper canine, the lower caniné is
also slender, with two prominent crests: an antero-internal and a‘'pesterior ome, which curves
slightly internally. There is a lingual cingulum between the twp above described crests.  The
Py is similar to the P, but smaller in size. the P;_s are also similar to the P, with the only
distinctions that their posterior ridges turn a little lingually and their basal cingula are a
little larger. The accessory- cusps. of the Pu afe the best “developed among the premolars.
The paraconid of the My is low, with its upper border stretching almost horizontally. The
protoconid is robust. The talonid is comparatively long, with its entoconid always smaller than
the hypoconid. These two ‘cusps are both conical in form, without linking ridges between them.
The hypoconulid is not very well differentiated. . The entoconulid is well forméd and ridge-
shaped on F: AM 97070, blocking the talonid :valley lingually, while that on F: AM 97068
. is less developed, leaving the talonid almost open lingually. The Ms is irregularly trapezoidal
in shape. Its trigonid is very high, with equally high and connate protoconid and metaconid.
A ridge extends from the top of the protoconid to the middle of the base of the anterior border.
The hypoconid is much smaller than the trigonid cusps, while the entoconid is even smaller.
The antero-external cingulum is well developed, making the tooth wide across the trigonid. The
M; is composed of two cusps: the protoconid and metaconid. The anterior and the posterior
cingula seem to originate from the top of the metaconid and extend to the base of the labial
wall of the protocomd

t

Comparison and discussion

Vaulpes is a rather complex genus and contains dozens .of species and subspecies. .Our
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comparisons led us to the conclusion that the Yushe specimens approximate Vaulpes corsac the
most, and the smaller individuals of Vulpes vulpes the next. Vulpes vulpes differs from
Vulpes corsac in the following characters. 1. It is generally larger than Vulpes corsac in
size. Its basilar length is usually around 120—150 mm, the smallest recorded in literature is
H5mm (Novikow, 1956). Vulpes corsac is certainly smaller, it varies within 90—110 mm,
the largest seen in the literature is 113 mm. The basilar length of the Yushe specimen falls
within the range of variation of Vulpes corsac. 2. Vulpes vulpes has longer nasal bones. Its
skull length posterior to the nasals is only 1.2 to 1.5 times as long as the nasal bones. The
same figure for Vulpes corsac is 1.6—1.8 (Novikow, 1956). The Yushe skull conforms with
the latter species in this respect. 3. The posterior part of the upper profile of the brain case
turns sharply downward in Vaulpes corsac, while it is either almost flat or slightly curved in
Vulpes vulpes. ‘The Yushe skull has the same strongly curved brain case as in Vulpes corsac.
4. Vulpes corsac has typically “lyrated” frontal-parietal crests and a large flat surface exists
between the paired crests, while in Vulpes vulpes the two crests unite quickly into a single
sagittal crest. In this respect the Yushe skull is intermediate between the two extremes. 5.
Vulpes corsac has a comparatively broad brain case. its breadth is only slightly smaller than
the distance between the postorbital process and the acrocranion, while in Vaulpes vulpes the
latter is much longer than the brain case width. The Yushe skull has a comparatively narrow
brain case, thus is similar to Vulpes vulpes. 6. Vulpes corsac has a large orbit. Its height is
equal to or even larger than its interorbital breadth, while in Vulpes vulpes and the Yushe
skull the contrary is the case. 7. The premolars are generally very thin in Vulpes corsac, as
well as in the Yushe specimen, while in Vaulpes vulpes they are thicker laterally and 8. There
is no ridge connecting the hypoconid and entoconid on M, in Vulpes corsac. The same is
true for the Yushe specimens, while in Vulpes vulpes such a transverse ridge usually exists.
At the same time the Yushe specimen differs from both of the above discussed species. 1. Its
incisors and canines are even smaller than those of Vulpes corsac. 2. The posterior accessary
cusps are more developed in the Yushe specimen. 3. There is a clearly separated parastyle on
P 4. The protoconid and the metaconid in M: are about equal in size and connate in position
and finally. 5. The tympanic bullae seem to converge strongly anteriorly. Therefore, we can
not assign the Yushe specimen to any of the two living species, although it is apparently
closer to Vulpes corsac.

Among the fossil Vulpes species only three species are more or less adequately represented.
They are Vulpes alopecoides, Vulpes precorsac and Vulpes chikushanensis. The upper dentition -
of the first species has been found in Val d’Arno, Italy, and St. Vallier, France. They are
larger than our Yushe specimens in size, especially the P%, on which no parastyle is observable.
The metaconule on the M in this species is hardly separated from the protocone and more
ridge-like than conical in form. The lower jaw of this species has only been found in Villar-
roya, ‘Spain. It is large in size as well. Its M, is more rectangular than trapezoidal in
shape. - The second species, Vulpes preecorsac, has been found in a number of sites in Hungary
and in cave.and . fissure fillings in Odessa, USSR. Again, it is larger than the Yushe material
in size. According to Kormos, the root of the P; is grooved, and the entoconulid is absent
on two of the three Ms. Vaulpes chikushanensis was erected by C. C. Young in 1930 based on
good material from Locality 6 of Zhoukoudian. The diagnostic features of that species were
the “lyrated” frontal-parietal crests, the particularly broadened brain case, the small and
sharp dentition and the slendet lower jaw. As we.can see from the above discussion, all these
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characters are nothing but the distinguishing features of Vulpes corsac. The Zhoukoutian mate-
rial may slightly differ from the living species by minor characters, such as a slightly wide-
ned brain case, somewhat better developed external cingula on the:molars and the presence of a
tiny entoconid on M, etc. However, it seems to us, these minor differences do not warrant
Youngs erection of a new species. In our opmlon, 1t could be no more than a subspecies of
Vulpe: corsac at the most. Young’s fallure to recogmze the corsac affinity of the Zhoukou-
dian material could, perhaps, be explained by the fact that Vaulpes corsac was very poorly
known at that time. In fact, no useful morphiological description of skull and jaw was availabe
prior to 1930, except for M1varts monograph on the Canidae. Young also included the
vulpine material from Nihewan in his new species. We would like to point out that the material
from Nihewan is morphologically slightly different from that -of . Zhoukoutian. The posterior
accessory cusps .on the premolars are more developed, the upper molars and the Ms are more
rectangular in shape and the' Ms is more elongated etc. The final assxgnmem of this material
would be possible only after a thorough revision of all the Quaternary vulpmes of Chma, which
is beyond the scope of the present paper.

Since the Yushe specimens can’ meither be -attributed to any of the living species of Vulpes,
nor to any of the known fossil ofies, we eréct fof‘theni a new species, Vulpes bezharensz: Mor-
phologically it is closest to the living Valpes® cérsac It 1s 11'1t«':rest1n;9,r to note that most of the
features by which the new species differs from ,Vulpc; corsac. is to be considered as plesiomor~
phic in vulpine evolution, such as the small size of the incisors and canines, the presence of a
rudiment of parastyle on P* etc. Thé absence of a “lyrated” sagittal crest in the structurally
more primitive Vulpes beihaiensis is rather unexpected. Usually the “lyrated” sagittal crest
has been considered as a plesiomorphic feature, since it has been found in many otherwise quite
primitive forms in the Canidae.

As indicated by the original Iabels, the above described specimens came from Beihai, Zhao-
zhuang and Zhangwagou. The first two are, in fact, village names, thus can not be real loca-
lities. They are only places where specimens were purchased. The last is an unpeopled vailey,
that is, it is the most likely to be a real fossil locality. From inquiry we know that the vil-
lIagers of Beihai used to collect fossils in Mazegou valley, several km north to the village,
before founding of the People’s Republic, while those of Zhaozhuang collected mostly in Zhang-
wagou and its adjacent valleys, such as Xingshugou, Yexigou etc., but sometimes also in Ma-
. zegou. ‘Therefore, all the specimens of Vulpes bethaiensis seem to have come either from Ma-
zegou, or the Zhangwagou area. Stratigraphically Mazegou contains the top of the Gaozhuang
Formation and the base of the overlying Mazegou Formation. The base of the Mazegou Forma-
tion is characterized by the frequent occurrence of hard violet fossil-bearing sandstones. The
fossils from these sandstones are often grey, brown (bones) and black (teeth) in colour. The
top of the Gaozhuang Formation is characterized by alternation of dark-coloured clay and yel-
low sands yielding fossils of different colour and state of preservation. If sorie of the above
described fossils were really from the Mazegou valley, the most probable layers producing such
fossils fall within the base of the Mazegou Formation. The deposits of the Zhangwagou and its
adjacent valleys all belong to the lower and middle parts of the Mazegou Formation. The
preservation and the colour of the fossils support this assumption. The preliminary results of
the paleomagretic sampling show that this part of section corresponds to the interval from a
little higher than the Gilbert-Gauss boundary to the upper limit of the Mammoth Event in the
Gauss Chron, that is, about 3—3.3 Ma.
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