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#%l Canidae Gray, 1821
MR Vualpes Oken, 1816
BN (i) Vulpes beihaiensis sp. nov.

EM F:AM 97062, LB, MMEZEER;THE EWRMNANES#k; 2 C', P
f1 P M FRATRN I 7 6B L BRI S, BTk, SAREEHZRER 1.
1; BME I, T, : 1

EfF-ih EREHFHER(EF)ILR.ZAREEEN ., FRAG LT, BRE S 0
L AN EROAR . TR . AFERICaT N R OOEDE DL 2N, S~ t
B RS RO B 2.

BI4 F:AM 97068, £ NADACERL 81, Py BEBEM, M, FHTR#Se%k, P~HE
MR 1, 2; BRI, 3, 4),

KEfHE 1. FAM 97065, Uik RAVERGLE, (REE P'—M R1E M, Hif
HE P RERIT M. Bi. 2. F:AM 97069, L BrhE, &4 P'—M f15 P—M,
FoHL: B #E. 3. F:AM 97070,% FARACER M, LIGTAYEE 2, L F L BEEFEH:
#HEE K 1,3, 4; @}ﬁ I, 2).4. F:AM 97071, R BE, (U{EE M, FHE. #XIE.

ERRASRFREAL. RNETXEERF LD,

WEREEMN BUHEE FE,E4 RS 333 5%,

BIE AFRTFHERNNESESHMENERE, (XKNTI10mm, 8F
W, HERE LT EES L RER Y 4mn, XEERESEHEEESEH L8 &,
WA TSGR AR K, MR EARE, WEWHAM, M, TRLERTRLTEER
I, S MATARE; BEEWSESE, B sE, £ 4T 40 mm, I RECREEL”
i, B —M K, 420 mm, [JHEEHDS, P RERFEK, Rig@EK, BTALEHE
LRI LEAE, Pt FREHEARIHRERE, M, WTARNRD M, I TRLETHE M
LBHE. M: FREATRELEXRFERLETAMGH .

W& M O® | ~

HEBAZEMER, EXFMETREssHE. GtEEREENAZERE MY
PR (25 mm) PHELbUBERGLNELER R, MEXHTIRR RS, ity
WMERRME. AIFBERKGZAMERAEAENT REHNUE, XEFIGHEERIEE
HH. XEATRENHRFEBY FMEEEN. THEREAERMEIR, TEE P S
w7, ANSERRERET, REHTERE, HiMRERLEMAT 8 mm, ERiF
BE A —MBNRERETH 4 mm MEE, AT RNBERKAOERKENNAFTEK
O 1.8 f& (68.5:37.3)c EERTFLA. 2T P! BT ZAT. IRERERNMEZEER, HIRE
MEEAR2ATERNRE. HEARLEE, BEXENEERAFETLFE —HR, ER%X
RIS RE — B R, @A S R EWMED, BRRTRYURE. ERRBEE
B, HARET R ERKERR, MBTEEREZRARER, E—HE, BH I
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5 Yh 7 BB A B2 IR NG IE A 0 SR THM . PR SR ] 2 = AT T AR K, T TR
B, K20 om, BAMASENNE, RRELUTHEEES .. BWER, RAXOIR%K
R TR b ZfE A B EE T 7. XA MIHES rEEREEE 8. HERE
HEMERF. HAKRTERRILZWHBIAEEETE TR, MEMITEFEIT. X
FAA L RV R AT S AR RE BT, TS iR AR B o X RS I EE R IR D o ShHIE
Y, XE N ELEE,

MR T 2MRkk. MREE S FH, Mk, HaraeldgiEg, r
Hib T ke ERG#E14K, ERTHEZREM P 5CZABEHBE. F iR
R PR BTSRG0T, AT M, ERbr o ¥t SHEL, M, ATHER
HEHEMTER. Fusnl&Sdd, mAE/E, 80F%, SphiEac,, RAEad
G2, PP ERCMBEHENL. BREXRZEH R, EEREE —F XM the
TRAR PP A0 P R LT, HEM LB A, KTEBH G RN
X, ERUATG L E R — L, P mESFERAMITET — R kA NI R ERArENE
TR RRARD GRS M, Mol 5tk ZHT4&, ERATRER ZWR T — RIS
Ao BERISNEREI— R BIERATAMMAA i —h, B ERAE M &S
BRI ANG AP H S HATM RS E AT M A 2 B (B 1L 1D, BRAE
R HREE. M BIFRE, AimRE, GRUA TR, FR8RER =A%, IR
H SRRLIMER. R RN, 5 B LS ERERCHF R, BRI 5
WREG e, AT R E X BT B/ HiES, ERRAEBE, M NFRRERS

1 RS ERERTT RIS RER)

Comparison of the skulls and lower jaws of some small-gized Valpes species {in mm)

Vulpes beihaie- ﬂ"::::rfsh:i“ f::?“ P“T”w II;iggeifrD?;:.:g
niis sp, nov, |(after Young (after Odinzow, 531 '
19303 1965)

-4+ Max. skull L, ~117.0 104,115 108.7;110.2
sLE K Basilar L. 105.0 109.5% 109.0 93.0—112.0%x¥
BREEFIE Max. W. of nazals ~8.0 B.7™ T.3.6.4
BEE L. of nasals 37.3 ~35_5% 36.8:39.2
' SHTS-EE W, behind I 11.2 12.2112.0
C 4% W.at C ~15.0 ~18.5% 18.8:18.2
p—p' 4® W. at P—P* >16.5 ~19.3% 19.4:17.8
FEIa}EE, Interorbital W. ~19.0 ~25% 21.1;21.49
HEFSTE Postorbital W. ~20.0 22,18 25.9,23.2
FABATE Max. W. of braincase 34.9 46,50 ! 42.4541.4
i Postorb, constr. —cranion 51.% ~~50% 44.0;48.2
i L. of palate 58.3 54.43;55.5
WrH[EeE Min, dist. between bullae 9 B.4:8.3
FTEHsE Max. L. of lower jaw BL—102(3) | 74,690, 0%¥
G—op, i H. at C—P, 3.0,7.8 6. 8% 8.4—8.9 ,  5,3_8,5%x%
M, @i H. at M, 10.9—LL.3(3) | 10.B—12.4(30|  12.6--12.7 | 9.7—13,p%xx

® OFEERAE; W BEEANE; KX B Odinzow, 19465,
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ERIRE R, GART N FARRRE S S e, Bz, sREEH, BIR% K SMEHD
RE . AFERIM I 2 R L AT 38 o fE F:AMO7065 ¥k L P BB M J2RAD 4 81
EHERTRISOEHE, AREENEETH, MAECZBET. SHNET —&REN
¥ HEART LT

TFaROANRAEE ., HHc B2, 7 F:AMY7068 LMLy T P 5 P, ZEf1 P, 5
P, Z18);%E F: AMS7070 E3ANIA T P f1 Py MBTRZ TH . TAIBESNESSIE P,
RS TF T o | JIE T —REN—E L, B EKIR/, BN LESERSHEEH
Fo TREMLEAE—&, HMRMERK, FRINEBHGE, FEOHERAEN, E50m
EEERZAFEN. FATBNEREEETHNSHEEE . THHEWHEE,
HMEE S, Py for PR, RER/N—F P f1 PP ARIE B EEef1r/EEEH
[FSE , {6 5F 0y ) SRE TS B RS2 2 4 Mo ES (1RGN S04 /1, 1T 2670 ch 2 5 7 B it A 4 1) 3¢
TR BEREAEE - BEEFIRERFTEEH, P BRLENEE . M, (U TITRER, K
A TAE; FIRAWREESA FREER LI IMER N BEMATEK, TRER
ZETRNT TR, HHEMET Tk. HHHITHBEHEE, TRLU—IETESL
IR, FRNESERIHE, TRNRE F:AMI7070 L25—his, Wik B EHE
Hl; {H4E F:AM97068 FNIRERS, IRERTMFIF K. M X RHNBETRE,fIESHE, =
AERE, FRAMNTEREFE SXAH. BTELIESABIARSG (hE—8, ZEfis
MR E Ak EHIRIF K. TRRENTRIEAF N R, FTHERED, HE—HKRE
Z FTR/NREIREREE B, RIIMEHRER. M; 8/, AFREM. BN TIRE
FUNERTRE. fWEEFEEE. S5 TRANGESERAE, ERANEHRETE
RIVEEZ HTER,

[ E e

tb 8 5 it ik

LHEA#EEESHER, AR N ERE PRI XET IR
TR ESMHSEERT, EREAFRTRERD ST —HRNRR. HEHE & XAN
Lhr L REERNE: Valpes T Aloper, T ABIBII & 3r — B, Cynalopex, {8 §
BRI KZMADIEEHAE Velpes th, T XHME LB BIEMEEMG—ERE LS :
LR —E R, 40 Fennecws, Urocyon F, Mttt R EREREE S LHME, &N
R ERD, A AT, B AL E R G HAE S KT YR £ XG4 NERE, ERR
TR HS EROPE . T R4H S, Tk MsE, M KiK., BE&MN TAERHEAN LAk
2, AN, L BRASHAEKERIL, L BARsMIEEE, RENR, THRITR FRR,

M E, TEREHREER S CAMERMETHERTRTAREESE,

Alopexr F Vulpes EREMFH EWKANEZROEfEAE LHENER. 2
FERMGENERESREEIHEELGMT L EAITEES, P T. Kormos 38
BT £ 23 TR B, {BiX X BT XS HREE. MARRERE, HIERVNE,
PITFILAEEETER. 1. Alopex AWIHMANEETE. EMNENSERGRAOERS
IR AW VR KBRS (Kormos, 1932, Hobukeb, 1956); 2, ‘BRI R &
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REHEBE T Vulpes Fi Conis ZJE, FFETRLIMAYIE H (Miller, 1912, p. 326, fig.
65); 3. KETNSERTEH 2 mEAE (Mivare, 1890); 4. [EfGEEHEMME, T/
TSR e X (Miller, 1912, Stehlin, 1933), ®itAUfmALE E#R JLA L3R Alopex 18
R BRRE Vulpes,

Vulpes X BRIERBER, BT ILH 1M FHAOWHR. BIIES Valpes NEFE
THRHEEERE, BN ERI (Velpes corsac) B4R, HRESHIL (Vulpes
valpes), LRI NA— S ECARIE: RN IMA X B LS G LT LI, L FRIK
AR ISR E G H, FRINAE 2 120—150 mm, XHEIFE/NEY 115 mm; #HIER
R/ANT U, —RIE 90— 110 mm Z[E:; XEKPHEAEW 113 mm, WitirEZSEEN
MWERTBREZH., 2. FMPIRERK, BAREREXTHZKYAFTESEKMN 1.2—1.5
s T {EwPIRh 2y 1.6— 1.8 f% (Hobuxos, 1956), fisk#nahzdy 1.8 &, IRl S JE—
o 3. MR N A0E 0, B MR & B RS T8, iR iiE MalRuS. it
REEX—RAESWIE—H. 4 PNHARRBEEER,. 5— TRREEL T, B BER"
Zsph, PEFrEZEEHRA, T ESRRT AR FNZEXRBREST, MBTET
ERRZESBBE, PEFEZZ = AR, RS 2000, B mdinaExy
EATREDE; - HRFHZARREZERER, 55 EHBA2 BER S,
MRS ZTRM R 5. W IMRRMEARAREEE, ERAEAM T UAERESIET
BB, M EIES M S E 8, XU B R BAREAR FAImB M, KR FEERS:E
ERAK, ERESHLEE. Ml SEABMELR L SHEMEEE R, 6. AR
IEK, #R1E Hobukor RO, EMEF TR ATERE EFRMD, BEAXTIE, Kt
RFRAE, RRELLSFELEERIE, BES2EAMNTEGE. 7. PIHNHPRE, B
BRE#E. mitimawRab, 8. b M, MITERER TR HEER, EfZE%E
BEHEE; ERIhEE A, itisAcd AT REEE, RSy miEn, st
ARSI HEBARAE: L e EfRnE e E 8D, 2 5TRdE B e
RERET. 3. v HEENIR. 4 M A TRERMTELES S XTHR, 515
WIREH. 5 WL EREE. B EARBHERIIFEEMTHFERPAERES R
4 fheh, BR B IBR VR,

ERRT KR RBUM Valpes BEILETR W BB ERIET V. slopecoides, V. praccorsac
0 V. chikushanensis X = TFpo V. alopecoides B L REEB AT Val d'Arno #n
BEA St Vallier 2T, EAIELENK, BHE ', BEW p BERSNTH
&, B M BENREEHRE, BAREARERSE, X TN THREGR T Vil-
laroys R¥id, RIEbRHEER K M FiERFEE, MTAESEE, Valpes praeco-
rsac ZIL T F FIEY Csarnota, Kalkberg, Piisptkfiirds Fi Nagyharsanyberg [ 3 % EE
RAEEAER K EMMN7OERS . QF FIAH RS, KA EE LB
B, A3 bR REERFRAE A th £ MU EFR el RUE H, B0 70 e it B 840 Csarnota
BURRAR LA L BRI E ERS, HAl A B0 B A T, R RS
M, 3thiiit B Ko MRiE Kormes By, XAFE p AIEBREENT —HEEL®R
BIJEWR A M A FPUNRZERMA R E LB, MES = MrAa - RS, X%
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BAT/ANRER EER FINB DB, REMHE MU R L3 H, Vulpes chikushe-
neasis EHHEBET 1930 FRIEFO EEHAHHEETRN. ERNEKEE‘ESR”
3 p O E— TR S K RO RSN » R FITT O S B R PO T Al SERR X B2 P INAY
FHE, VT EEBAIH AL ITF RN L2 BRI BITEERERT L4 B
A ELE RV SRR, Pl A0 SRR AO M B —&, AR LASMEE R E S
i8R M, EFRDNITARSE, BIIEREIRERDPIA—T Wk, A2
— AT HI R, ERRIX AL R EEZ T 1930 i P e 3 i /i, A 133V IR AL
BRFBAFEEREAT R, M TSI XHETZ Mivart 1890 s REMNARF
FrhxX T Mericid, H#EEARE—HERMIORACELLEN 140 mm) HEETH
WS SHO ERERBILE, XAERT EERBET IR RY HoE 37 # sy
REBEHER. MEE—T, BHEERTENMAAREBAT RS L, BRIFH
HMZEXERR, BEENABO ERARANHEH AR 22— ST EHER R
ERE, FEEEF—%, M, ERX, RABEMARGE. M BERS%, ET /R
PRRESENREENLMAREXESIT G R,

& ER . B SRR R AT EMCAINRERAR R BIEEIT 8. BB,
Vulpes beihaiensisy FRPS 00 I8 5] B RHE AR Ay 46K 28 0 W] DUTR B 2R 308 PR R R 3
fhod B AR E AR, Pl R EGRR T Z 4, B AMES AN BUINE,, REBREN »* AT
MRS %, mRRNZNFAL T MERERAAKE LA, BER D irHE— R
BRI R ER R A EER MR R PEEERT ., XE80H A
A NBREIEA BB H AR AT B,

FRFEARARREETEE BERENSEEH, IR SR 2. R E
FeHig,, F—THEREARENSE, HENEELHNE AT S BERMINE
W, BERNERERRKNEEZERH ENEIEAREA G, BEMBRIEEF£K
LN B BT B — e ey, anFr A 3 s U P 1 S SR B0, (MR BN R 8, BRI
WHESENLE, TEESEHRWARATHNBE, EEARAH T RECHEHRK,
&t AFEAE REA@ETENFEARACKH ) LHNHBRBRENES, L
ROGEENE, LRERTEHREAENREMEEBE-HRICHED, FiL
RAEEA,FipBRe, EEARENTRIEHERED, KK RIS
MR R EARSAN TSR TEEE, SERENRARSHET, BB R % aF
HEEMEWD, HhMBEANEEB G, ERMERIAVE & 5EfEERTH
BRI G, XH, RIRTHLE LRAEATESSTHRURA D THEAMEN, HIE N
Opdyke %% B E Wi RRIME R, E—BRHEROEMNLT HHEEE— &I
RIRZ £ 3050 A TR BISMIA 2 IS E A 2 F2g.k, B U A 0 ka4

3—3.3 BAFECEN Tediord FEB L%, EEIRIF),
(1590 £ 3 B 27 HICE)
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A PLIOCENE SPECIES OF VULPES FROM YUSHE, SHANXI

Zhanxteng Qiu

(Tassisnte of Versebrase Paleonsology ond FPoleogmifiropelozy, -dcademia Simico)

R. H. Tedfard

(American Museurs of Napural Hirsory)

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 interpationally 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 iz partly due to the lack of reliable stratigraphic records
for the purchased “dragon bones”, and partly to lack of modern field work there. At the
beginning of the B0s the WNeogene group of the Institute of Veriebrate 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 full 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 collecting, 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°s 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 to 5 years to finally publish all of the work, 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 contribution.

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
hefore burial. Other parts of the skull, the tops of the tooth cusps included, are variously
damaged. '

Type locality Probably Mazegou {vide infrar)_

Paratype F: AM 97068, right ramus horiznntalis, 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, left P*—M*
and right M" are preserved, but only P* is more or less intact. Provenance: Beihai. 2. F: AM
97068, a middle part of skull, wih left P*—M® and right PP—M*. Provenance: Beihai. 3. E:
AM 97070, left ramus horizontalis anterjor to M., without I;_;, Provenance: Zhaozhuang, 4.
F: AM 97071, middle part of lower jaw, with only Mi. 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 Formatjon, approximately 3
—33 Ma.

Diagnaosis Skull and lower jaw approximate those of Vadper coriec: Skuoll basilar length
less than 110 mm; nasals short, posterior end siruated 4 mm anterior to the posteriormost part
of maxilla-frontal suture; skull length posterior to nasals 1.8 times length of nasal; viewed [rom
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 Mi. Differ from Vaipes corsec in stronger postorbital constriction, narrower brain case,
less 40 mun in width, “lyrated” frontal and parietal crests lacking, parietal crests upified as
long as 20 mm, smaller size of incisors, including 1° slenderer canines, stronger 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 facital part of the skull is unusually narrew because of the strong postmortem lateral
compression.  However, the distance from the infraorbizal foramen to the posterior,border_ of
the canine is certainly longer than the restored wideth of the muzzle ar the canines. The an-
terior end of the muzzle is conspicuously narraw 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 robusc
and shorr, rheir widest parf measures § mm. Their posterior end lies 4 mm short of the poste-
riormost part of the maxilla-frontal suture. The leagth from the posterior end of the nasals
te the acrocranion is about 1.8 times the length of the nasals. The large infraorbiral foramen
lies anterior ro the anterior root of the PY. Though deformed, the height of the orbit should noc
be greater than the interorbital breadth when restored. The frontal area is flattened so that
the upper profile of the anterior half of rthe skull is almost straighe. The postorbital process
is not very pointed, but its frontal surface is strongly excavated, which makes the lateral
rim conspicuously ridge-like. The postorbital constricrion 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 1s about 20 mm long.
The brain case is not particularly wide. The widest part lies ar the level of the external
meatus, and is less than 40 mm. The postertor part of the upper profile of the brain case
turns sharply downward. In accordance with chis, the occiput is quite low in positien. Only
the left rympanic bulla is preserved, its tnner border anterior to the foramen lacerum poste-

rius 15 not parallel to the sagiwal line of the basicranijum, but converges with it apteriorly. The
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external meatus is rather large, almost rounded in form viewed laterally,

All the crowns of the incisors are broken. The preserved roots show that they are very
small, not very long anteropesteriorly. I* is only a liitle larger than 1®. 'The upper canine is
particularly slender but long. Diastemata exist between the premolars and between P! and
the canine. Al the upper premolars are thin laterally. The P' is single-rocted. lts anterior
border is short and convex, while its posterior one is longer and concave. h is convex la-
bially and concave lingually. The P® has an accessary 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. lts protocone does not ex-
tend beyond the anterior border of the tooth,which is only weakly concave. A clear cingulum
is deyeloped on the inper wall of the metacone-metastyle blade. The M is triangular in form,
with a small conical metaconule, well separated from the protocone. ‘The protoconule is also
presemt, 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 paracene in size in the M’ However, its metaconule is tiny and its pretoconule is hardly
discernible. The hypocone remains very large.

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

mental foramina le below Py_; and Pi_, respectively on F: AM 97068, while below the P,
and the anterior root of the Py on F: AM 97370, The symphysis ends at the level of the
posterior border of the Pa. There is only one I preserved among the lower incisors. A large
lateral cusp is formed beside the main cusp in 1. Like the upper canine, the lower canine is
also slender, with two prominemt crests: an antero-imternal and a posterior onme, which curves
slightly internally. There is a lingual cingulum between the two above described crests. The
Py is similar to the P?, but smaller in size. the P,_; are also similar to the P**, with the only
distinctions that their posterior ridges wurn a lintle lingually and their basal cingula are z
litle larger. The accessory cusps of the Py are the best developed among the premolars.
The paraconid of the M) is low, with its upper border siretching almost hortizontally. 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 formed and ridge-
shaped on F: AM 97070, blocking the talonid valley lingually, while that on F: AM 97068
is less developed, leaving the talomid almost open lingually. The M; is irregularly trapezoidal
in shape. Its trigonid is very high, with equally high and connate protoconid and metaconid.
A ridge extends from the 10op of the pratoconid 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 anterc-external cingulum. is well developed, making the tooth wide acrpss the trigonid, Tha
M, is composed of two cusps: the protoconid and metaconid. The anterior and the posterior
cingula seem to originate from the rop of the metaconid and extend to the base of the labial
wall of the protoconid,

Comparison and discussio‘n

Vulpes is a ratber complex genus and contains dozens of species and subspecies. Our
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comparisans led us to the conclusion that the Yushe specimens approximate Vaulpes corsac the
most, and the smaller individuals of Vadpes mdpes the next. Viudpes vidpes differs from
Vulpes corsac in the following charactess. [ It is generally larger than Valpes corsac in
size. lts basilar length is usually around 120—150 mm, the smallest recorded in literature s
[15mm (Navikaw, 1956). Vulpes corsac is certainly smaller, it varies within 90—110 mim,
the largest seen in the literature is [13mm. The basilar length of the Yushe specimen falls
within the range of variation of Vulpes corsac. 2. Vulper vulpes has longer nasal bones. lts
skull length posterior to the nasals is only 1.2 to 1.5 times as long as the nasal bones. The
same figure for Vaulpes corsac is 1.6—1.8 (Novikow, 19563, 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 Vuwipes corsae, while it is either almest flat or slightly curved in
Vaulpes vnipes. The Yushe skull has the same strongly curved brain case as in Valpes corsac.
4. Vulpes corsac has typically “‘lyrated” frontal-parietal crests and a larpe flat surface exists
between the paired crests, while in Vaulpes onlpes the two crests unite quickly inro a single
sagittal crest. ln this respect the Yushe skull is intermediate between the two extremes. 5.
Vulpes corsar has a comparatively broad brain case. 1ts breadth is only slightly smaller than
the distance between the postorbital process and the acrocranmion, while in Vafpes rufpes the
latter iz much longer than the brain case width. The Yushe skull has a comparatively narrow
brain case, thus is similar to Valpes vuipes. 6. Vulpes corsac has a large orbit. Its height 1s
equal to or even larger than its interorbital breadth, while in Valpes valpes and the Yushe
skull the contrary is the case. 7. The premolars are generally very thin in Vulper corcac, as
well as in the Yushe specimen, while in Valpes zuipes they are thicker laterally and 8. There
is no ridge counecting the hypoconid and entoconid on M, in Vulpes corsec. The same is
true for the Yushe specimens, while in Vauipes zdpes such a rransverse ridge uvsually 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 Valpes corsec. 2. The pusterior accessary
cusps are more developed in the Yushe specimen. 3. There is a clearly separated parastyle on
P*. 4. The protoconid znd the metaconid in M: are about equal in size and connate in position
and finally. 5. The tympanic bullac seem to converge strongly anteviorly. Therefore, we can
not assign the Yushe specimen to any of the two living species, although it is apparently
closer to Valpes corsac.

Among the fossil Vulper species only three species are more or less adequately represented.
They are Vulpes alopecoides, Vulpes precorsac and Valpes chikushanensis. The upper dentition
of the first species has been found in Val d°Arno, ltaly, 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 15 hardly separated from the protocone and more
ridge-like than comical in form. The lower jaw of this species has only been found in Villai-
roya, Spain. It is large in size as well. Its M. is more rectangular than trdpezoidal n
shape. The second species, Vulpes praecorsee, 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 Ma. Vulpes chikushanensis was erected by C. C, Young in 1930 based on
good material from Locality 6 of Zhoukéudian. ' The diagnostic features of rhat species were
the “lyrated” frontal-parietal crests, the particularly broadened brain case, the small  and
sharp dentition and the slender lower jaw. As we can see from the above discussion, all these
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characters are nothing but the distinguishing features of Valpes corsec. The Zhoukourian mate-
rizl may slightly differ from the living r;pecfes by minor characters, such as a slightly wide-
ned brain case. somewhat better developed external cingula on the molars and the presence of a
uny entoconid on M. etc. However, it seems to us, these minor differences do not warrant
Young's erection of a new species. In our opinion, it ¢ould be ne more than a subspecies of
Viulpes corsac ar the most.  Young’s failure to recognize the corine affinity of the Zhoukou-
dian material could, perhaps, be explained by the fact that Vulpes corsac was very  poorly
known at that time.  In fact, no useful morphological description of skull and jaw was availabe
prior to 1930, excepr {for Mivarts 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 slighrly different from char of Zhoukoutian. The posterior
accessory cusps on the premolars are more developed, the upper molars and the M, are more
rectangular in shape and the M, is more clongated wic. The final assignment of this material
would be possible only after a thorough revision aof all the Quaternary vulpines of China, which
is beyond the scope of the present paper.

Since the Yushe specimens c¢an neither be atwributed to any of the living species of Velpes,
nor to any of the known fossil ones, we erect for them a new species, Vulpes befhaiensie. Moar-
phologically it 1s closest to rhe living Valper cérrac. It is interestipg to note that most gf the
fearures by which the new species differs from Vadpes corsac is to be considered as plesiomor-
phic in wulpine evolution, such as che small size of the incisars and canines, the presence of a
rudiment of parasiyle on P* etc.  The absence of a “lyrared” sagitral crest in the sirucrurally
more primitive Vuldpes berkarensis is rather unexpected.  Usually the “lyrated™ sagittal crest
Lias been considered as a plesiomorphic fearure, since ir has been found in many otherwise quite
primitive forms in the Canidae.

As indicated by the original labels, 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 valley,
that is, it is the most likely to be a real fossil lncaliry. From inquiry we know that the vil-
lagers of Beihai used 1o collect fossils in Mazegou valley, several km north to the village,
hefore 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 Vulper bethaieniic seem to have come either from Ma-
zegow, or the Zhangwagou area. Stratigraphically Mazegou cantains the top of the Gaozhuang
Formation and the hase 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 sandstanes are often grev, brown (bones) and black (teecth) in colour, The
top of the Gaozhuang Formation is characterized by alternation of dark—coloured clay and yel-
low sands yielding fosstls of different colour and state of preservation. If some of the above
described fossils were really from the Mazegou valley, the most probable layees 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 parrs of the Mazegou Formation. The
preservarion and the calour of the fossils support this assumption. The preliminary results of
the paleomagreric sampling show that rhis part of section corresponds to the interval from a
litcle higher than the Gilbert-Gauss boundary to the upper limit of the Mammoth Event in the
Gauss Chron, thar is, about 3—3.3 Ma,
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