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WE HER Eugon BT AT HIARK—KRHZY, ERHELNTRMRKZE. E/
AMEFRAWEE, BRTHENEE LNRAREFTFH K. E dovisi ZBRR,
EREAATAEPPHHBRY, MEftt EHtHBREPRE RN, E zhoui tLRBFA
AR, HIEH TR,

xR LI mdt, BdnE, KRB

RYH—VEZMEY (B. E. Tayler) FAELEIEMRBHMEA (EHBP). FEiX
XM ATE £, WM (J. C. Merriam) 1911 F RE KRB X g % 1
(Hemphillian ) #8/2 FPRDH — sk BT ERI— A0, “Canis” davisi, 3 H 6 Hit
BLEIEE EBH— . SXRGEENITERE, XTI EE-ERMALE
REFLFEAE, NUE (A. Berta, 1988) MM ERBAREN A MPREERERT X
—WA. BMEER, X AR 2% it S b # A, mHA L
AR, TR R SRR B AR A E & EFRN A, A XA R R IR
LEMTH. T HHHRTENTE, BRITABAEILRRFHLA T F B R8T 5%1T
R X AR A AR RICR, B R L (E B R R AR EAERF R X R
AR,

RATAE, INFENBERERN, BREMTRERX —4 X A4 K&
., EXMFRAC MR, BRAEM—NRAEEHFLHHER. RE Eucyon zhoui F
A—BERKBE, MRMETEEES %, HFTUEEANERX —XHIEH
B, ' :

# Canidae Gray, 1821
IF} Caninae (Gray), 1821
¥ Canini (Gray), 1821
Eucyon n. gen.

BE# E. davisi (Merriam), 1911,
HE S50, SEEAR (Leptocyon) MIBAEN (Vulpes, Urocyon 1 Otocyon)
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WEEN, KHBEEATI=ASKE (BBERE, Canis, Cuon #l Lycaon) IR
HEOEBEAR: AEE, RERAERR, HHETE EMATERN MM Hk, BlME
MM, Rm@EHREE, ARV ARBEEERBERE. HEEXITBREARERER
AL G T LA — D FRAE, BT RERE LERETRRMTHRKBEE. 5—FHH,
Eucyon RSB TRIH N AL ZEHER. X—EFHER, EREFREBREAE.

iR #HHEE, Eu: RIER; cyon: R.

BAM B Canis davisi REFE Y R % (Vulpes shermanensis Hibbard, 1937 Fl
Canis condoni Shotwell, 1956) 5%, &H “Canis” monticinensis Rook, 1992, Canis
chiliensis minor Teilhard de Chardin, 1930, Eucyon zhoui n. sp. N B REH
Vulpes odessana Odintzov, 1967,

9% EFHATIERPPFH M THAALS (Clarendonian, —H F 5 & £);
BRMRATEANG THHMES, BUREERERNMARE. ERTARERABE
BERAEEDE, W6t B (Turolian) B E. monticinensis, PEBL FFithH
E. davisi 1 E. zhoui, BN E. minor, IR BB ¥ B (Ruscinian) ¥ E.

odessana.

Eucyon davisi (Merriam ), 1911
? Canis sp. Zdansky, 1927

MR zBRER: XK XEAALEEYEGREASRS F: AM 97031, AT
BREFETBE, RITKAH: 1M F: AM 97027, JLE 528 3k 8 1% 41
F: AM 97028, Bi#k &I E3]; F: AM 97056, TEBLBEHEF] (B 1); F: AM
97057, JLIEZEHE KB AEF]; F: AM 97058, BW LA LT, #iEFREH K5I
(B 1); F: AM 97059, RECLAEHER, BHJLETE,; F: AM 97061, EFSH5%
BT, RRFHHE (BREERE 2SS HA): PREGTERTGEASES V12182 (REL
ARG S THP 22818), #4rL-BMG5); RMEME (5k/\W, Zdansky, 1927),
R R W FETE N,

e EFRFKBRA/NL, sosrAamie s f BHNERMES. MERINK
FH I E. monticinensis #itL, FRook 1992 K, BN FHMATLXES,
TR THRRSFTRAREEED, TRR (=AK) §%, LB —-HAREEAH
R, MBHE —BEWLARME—F, /N 80%. XANFMFF E. zhouwi FIARRE
FERFERRRE., EME. minor MXAZEN TE_HEMBREEK, FFUBEANF
WHMTFTREMSREKYE, MEELFIKFLWERK. E. davisi f£9E L HH 2
MERE MBS AE T, SEERAS -SRIt EZHRE, Fimix
(Paracamelus BEENEREHFEZS AR ER2EE), EWHRKER Sinomastodon (B
I Stegomastodon RE R FF A B ), R # Hypolagus, RHEHE Vulpes,
Nyctereutes, Fl Canis (WFlynn et al., 1991) 4, E{1482 LE 542 WM
0. FEALE, E. davisi BREBRBFH I Canis X Vulpes 4, & L FittH XL
*. XEE, XAPRELMRERIFIK, AAK%9Ma HEI2.5Ma, FFEIEET 6.54
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B 1 Eucyon FIAFRILLES
E. davisi: k®&: F: AM 97056, B,C.G,H; F#il: F: AM 97058, G;
E.zhoui: IF®: V12181 (THP 10199), A,D.E.F
Fig.1 Comparative. views of Eucyon davisi, referred skull, F: AM 97056, B,C.G,H, and
mandible, F: AM 97058, G; and E. zhoui, holotype, V12181 (THP 10199), A,D.E.F
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5cm
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H 4. Rook I X E R, X187 K H (Brisighella) M PP (Venta del
Moro, MN13) #HBTF R HH I, ERWXERER BN HN. EMELE LR
BRI B R AR MR Y, RIS BT 5T BT M. Sotnikova MK, 2 CHT—1E
BHEWNE T BERE FHrit F R i S B B Vulpes odessana LA, RS RE
W, EXDMINBIXE L, PEM E. davisi M1 V. odessana I ¥, FHALEH
AN IR E T odessana W49 Eucyon BH— A, BERAZE LA BT,
EMSERNKPEOMBSRERE -/, XHTRERRN AL EERN. A%
ERE, XEHMR, A5 E. davisi REBEN, £ LFENEREM LY
BB T REK.

Eucyon zhoui n. sp.

IER VI2181 (THP 10199): JLEZEMLEM T, Hx8H5] (B 2), KA
Pk, WAk, ABEETMZEMMER, KREEBBLHAIL.

JANBRE  ZFERAH: V12183 (THP 22928): kBHYEI. &%, HAZEE S,
XK HRERRM WA TR B3, it B YRS SR L EZBALE, B
B2k, RAS—. Z WHAEMAYK, RESEFEEA L8, TEERMMEE;
KEBEBABYERRSHAE: ILPRRELEHITH, MmER, K578 RE88
FEMHE; F: AM 97048, kBRTH, # T, Ptz & ORI, KRS
Pk A B,
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B2  Eucyon davisi ME. zhoui RAEMSHH LB X LR E (Simpson 1941)

E. davisi ((THLEE), BROBPE, LAME, BERARWMAE;

E. zhoui, ¥ WEFHRIS, HAME, UBHE;

eSS, XERBRTLEMIERMA ISR, 328 MM,

WgE: 1. REGHEEZEMN AN Z BRMER,; 2. XEFRAK: iMEiEERIGEN; 3. %
BESLBAK; 4. BRI, 5. LWFIK; 6. HEFISMNEATE, 7. LI PI
W NEZALZ ;8. A BERRARARE,; 9. ERKHLZRNE, 10. M2 EEERH
M2 AW, 1. EEEETZZBANES, 2. BFAEGEZMNE/NEER
B 13 PASMRERK; 14 M2 BRHE; 15 UPHEK; 16. ITHIRRSE

Fig.2 Log-ratio diagram (Simpson, 1941) comparing the cranial proportions of
Eucyon zhoui and three sympatric African jackals with Eucyon davisi (standard of
comparison ) using the following measures: 1. Length: distance from posterior bor-
der of canine alveolus to foramen magnum notch; 2. Greatest length: Anterior tip
of premaxillae to posterior point of inion; 3. Zygomatic width: greatest distance
across zygomata; 4. Braincase width: Maximum breadth of braincase across level of
parieto — temporal sutures; 5. Maxillary tooth row length: anterior edge of alveolus
of P' to posterior edge of alveolus M?; 6. Maximum width across upper cheek
teeth: between outer sides of most widely separated teeth (P* or M'); 7. Palatal
width at P!: Minimum width between inner margins of alveoli; 8. Frontal shield
width: Maximum breadth across post- orbital processes; 9. Post-orbital constric-
tion: least width across frontals at constriction behind post-orbital processes;
10. Length M? to bulla: minimum distance from posterior edge of alveolus of M?
to depression in front of bulla; 11. Height, maxillary tooth jaw to orbit: Minimum
distance from outer alveolar margin of M' to most ventral point of orbit; 12. Jugal
depth: Minimum depth of jugal anterior to postorbital process, at right angle to its
anteroposterior axis; 13. P length: Maximum anteroposterior length measured on
outer side; 14. M? width: Maximum transverse diameter; 15. Bulla length: from
median lacerate foramen to suture of bulla with paroccipital process; 16. Bulla
width: maximum width from suture with mastoid process to medial side. Eucyon
davisi represented by the Xiagou sample (N=7), observed range (horizontal bars)
and mean shown. Eucyon zhoui represented by hypodigm (N=5) listed herein,
mean only plotted. The three sympatric jackals from Kenya are contained in the
Department of Mammalogy, American Museum of Natural History collections:
Canis adustus bweha (N=6, samples of adult males, N=3; females N=3), Canis
aureus bea (N=6, samples of adult males, N=2; females N=4), and Canis

mesomelas elgonae (N=6, samples of adult males, N=3, females N=3)

S REAER, hTRERNAA TR, S ERE MR K AR bR,
R ISk s SR 4 R AW =

BIE ABHE davisi K, XKPITERAETIHIE (WESHASRS) ALK
WHBIXA L (B2): EBEE—ATAELHEE (7) 8%, BBESS4 (3) W
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BE, BE(10) K, EREETOEE (11) A, 88 (12) & SEHAK (13)
B, £AK (14) %, Hil (15) /b, BEKE (16), RERE, AR N—EE mk;
BEMEABE FHE —HREE HEHE ARRAR, F—BHEMAITIRATE
43, hELETAEMREWBETN Canis BH—H K.

R LAY 5EH AR KA E BABYEER, 2ERM P
Hir sy EERRA A REEBE A,

Wit  FERE AT A, ERMILE E. davisi iR X B FERELFRIR
INIHE L (B 3), BREFBFEELST KD ESRW E. davisi fRK, {HERHH
LI ES, TESENAEHEERE/D. BUNENAERREN =ML S+
WA URE., BMERERZLEELRR RS AEZERAPIAE, FNEIHKN
PEHERD. RBAKMEE, BT E. zhoui HIBHTL,

LEREERY St. Esteve (MN15) B gt 5 Martin (1973) 238 T —M 1 E.
zhoui R /MBI T X FEBRHLEF, Canis adoxus . Rook (1992) #BEF E. monticinensis

PIL |- .
P1W —a
PaL |- A
P2W |- e
P3L |- -

P3W - .

PaL | S
P4W —_—t ";;-
MAL | o
M1W | —————-(——

M2L m
M2wW -]

Eucyon davisi Eucyon zhoui
— -

B3 Eucyon BiANFE F x4 H & B (Simpson 1941), ¥EEE K 1
E. davisi (%HHCE), seOAtE, £AME, BRE IR,
E. zhoui, AAAME, U
Fig.3 Log-ratio diagram (Simpson, 1941) of measurements of the upper dentition,
comparing the size and relative proportions of E. davisi (the Xiakou sample, N=7) as
the standard, observed range shown, with the mean of the hypodigm (N=5) of E.
zhoui. Data from Table 1
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X A%k, HAGEKR, VKT EAERIL. Canis adoxus FIMitLH E. davisi thE
XEXH, HEEHKHENTEANRBELES: EME=ZLITNEXR, BV RERZESR
£, EW=AF (8), HIURBEERRZE (W), HIEMETHARE D, T
MREME, RPENTFTZWHERE K. Pons-Moya #lCrusafont-Pairof g8 i i
(1976), “Canis” adoxus BRAAEIRAINE, {2 M FEH DR R TR N HE

wHR, XERITEE, “C.7 adoxus MWAFEHA Eucyon JB.

Eucyon zhoui H Z R S5RERIGEFEER: FRGHITRATFER;, PEUN L TH
EXKABENTFRIENASE SR, BRUAEFLZHUEE, XM EMRIERSE

FEMREKRER.

£1 Eucyon BAMLBMFENUE"Y

(i EX)

Table 1 Measurements_of the skulls and teeth of Eucyon davisi and E. zhoui

(inmm)

‘Measurements

Eucyon davisi

Eucyon zhoui

FIAAM G7027  F:AM 97028 F:AM 97059 F.AM 97061 FAM 97056  F:AM 97057  F:AM97058] THP uncat. THP 22928  YMuncat. F.AM97048  V 1218}

: 1 1185 123.0 1250 134.7 1331
! 2 1521 156.0 1620 1705 172.8 1774
I 3 86.0 810 88.0 80.0 100.0
j 4 46.7 54.4 533 455 51.7 540 60.0
i [ 535 585 56.7 559 56.0 543 576 622 58.5 59.1 619 608
| [ 48.0 443 470 535 489 480 478 520 515
l _ 7 167 187 196 188 18.4 166 18.0 174 210 200
] 8 400 408 432 36.0 385 410 480 446
S 9 216 300 313 25 26.0 334 281
51 10 345 36.0 385 418 369 377 475 425
L8| 206 23 195 20.0 203 192 208 20 175 210 204
12 100 97 92 1.0 120
13 148 16.0 162 161 15.4 156 160 156 150 15.0 16.9 16.3
i 14 79 87 8.2 9.6 98 96 98 78 82 9.8 99 89
i 15 25 200 20 230 25 205 217 21.4 26
16 164 145 17.2 162 16.0 153 148 174 18.3
PIL 6.1 52 5.1 52 51 58 53 59 42 53 55
PiW 32 31 30 28 30 38 32 35 27 35 37
P2L 86 10.0 9.1 9.2 83 89 9.2 78 10.0 95
- PIwW 34 32 37 34 as 38 42 37 41 40
z P3L 98 1§ 108 105 95 102 106 100 1.8 1.2
o P3W 45 35 42 38 40 41 46 49 49
) PAL 148 16.0 162 164 15.4 156 16.0 156 15.0 15.0 169 163
i < Paw 8.2 78 8.1 80 €0 7.7 82 85 9.0 7.8 8.7 9.6
3 MiL 99 1.2 9.8 110 1.8 108 1.2 10.4 112 128 110 121
MW 125 134 130 128 135 139 134 126 129 139 140 146
Mm2L 55 55 62 70 76 79 6.1 64 72 70 7.4
M2w 79 87 82 9.6 9.8 9.6 9.8 7.8 8.2 9.8 98 89
piL 52 44 44 a8
pIw 31 3.2 31 32
paL 88 88 9.3 86
paw 37 40 41 38

piL 97 98 10.6

c pIwW a8 40 45
© paL 109 1.4 112 17
.- paw 49 52 55 55
) miL 178 174 179 182
; g mIWTr 66 70 66 78
P miwT! 66 64 66 8.1
i m2t 78 83 78 9.0
maw 58 62 5.8 7.0
m3L 43 35 43 56
m3w 36 33 36 38

1) Numbered skull dimensions follows that detailed in the legend of Fig.2; measurements of teeth follow

standard procedures for length (L) or width (W)
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B Eucyon ZAF . IARMR TR —2 TRERFEBPMITE. EILXE
BRI T hhitt, BT Canis MIBERLHIMBH (FRBEHHM ). E. davisi £ R
LA M EWEREAR T, [EHREEA E. zhoui, TEFTKREBA KI5 HARRX Y
foFh, XERW, XABEGRFFIN S FRAEFCELMEBZAT. XEFIRRRIEE
ML A AELE 2 0 LB, ARRTINIR K/ Canis E WL,

2 % x M|
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A NEW CANID GENUS FROM THE PLIOCENE OF
YUSHE., SHANXI PROVINCE

Richard H. Tedford
(American Museum of Natural History New York 10024)

Qiu Zhanxiang

(Institute of Vertebrate Paleontology and Paleoanthropology, Chinese Academy of Sciences Beiiing 100044)
Key words Yushe, Shanxi, Pliocene, Canidae

During the course of review of the phylogeny of the fossil North American
taxa of the canid subfamily Caninae, Tedford and Taylor (MS) were able to re-
cognize that the taxon Canis davisi Merriam, 1911, from the early Hemphillian of
Oregon, and defined on a maxillary fragment bearing M' 2, could be associated
with abundant material representing all elements of the skeleton from correlative
and later Hemphillian (late Miocene) deposits of the United States. Study of these
materials in the course of a cladistic analysis of phylogeny revealed that C. davisi
assumed the position of a stem-taxon for both the South American genera and
the Canis-group of derived forms. This view was published by Berta (1988) in
her analysis of the larger South American canids which include representatives of
both of the indicated clades.

It now appears that this stem group is represented by a number of species pre-
sent at Pliocene localities scattered across Eurasia. Current research on these sam-
ples necessitates the description of the taxon in advance of the monographic work
that first brought it to light. The sample from the Gaozhuang and Mazegou for-
mations from the Yuncu Subbasin, and correlative rocks in the Nihe Subbasin,
Yushe Basin, includes uncrushed or little deformed crania and associated rami that
more satisfactorily depict the cranial features diagnostic of the new genus and so
introduction of it by these specimens seems appropriate and an expedient way to
transmit information to others now working with this taxon.

We recognize in taking this $tep that the new genus creates a paraphyletic
taxon due to its relatively primitive position at the base of the Tribe Canini. We
have not been able to recognize any of the species of the new genus as members
of more derived clades, although the derived species, Eucyon zhoui n. sp., pos
sesses some characters in common with the Canis-group and when better known
might be regarded as a prmitive member of that clade.
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Family Canidae Gray, 1821
Subfamily Caninae (Gray), 1821
Tribe Canini (Gray), 1821
Eucyon n. gen.

Genotypic species E. davisi (Merriam ), 1911.

Diagnosis The new genus is distinguished from the fossil (Leptocyon) and liv-
ing Vulpini ( Vulpes s. 1., Urocyon and Otocyon) by possession of three
synapomorphies also possessed by all other members of the Canini ( South
American canines and Canis, Cuon, and Lycaon): A frontal sinus is present; it in-
vades the base of the post-orbital process usually removing the “vulpine-crease”
or depression on the dorsal surface of the process; the paroccipital process
is expanded posteriorly and usually has a salient tip and the mastoid process is en-
larged into a knob or ridge-like prominence. The Chinese material shows that
Eucyon, like other Canini, has lost the fox —like lateral flare and eversion of the
dorsal border of the orbital part of the zygoma. Eucyon lacks a feature characteris-
tic of all other Canini, namely development of a transverse cristid connecting the
hypoconid and entoconid of the M, talonid. On the other hand Eucyon species
have, as an autapomorphy, a second posterior cusplet on the P, possessed only
by the wolf group among the Canini.

Etymology Greek: Eu, primitive; cyon, dog.

Included species In addition to the genotypic species, Canis davisi, and its ju-
nior synonyms ( Vulpes shermanensis Hibbard, 1937; and Canis condoni Shotwell,
1956 ), the genus also includes “Canis” monticinensis Rook, 1992, Canis chiliensis
minor Teilhard and Piveteau, 1930, Eucyon zhoui n. sp. and apparently Vulpes
odessana Odintzov, 1967.

Distribution The earliest occurrence of species of this genus are in the
Clarendonian (late medial Miocene) of North America (a new species to be des-
cribed elsewhere); the genotypic species, E. davisi, occurs throughout the North
American Hemphillian (late Miocene) although the late Hemphillian populations
are the best known. In Eurasia species of the genus are known from the latest
Miocene, late Turolian ( E. monticinensis) of Italy, and Pliocene, Yushean ( E.
davisi, E. zhoui n. sp.) and Nihewanian ( E. minor) of China, Ruscinian ( E.
odessana ) of Ukraine.

Eucyon davisi (Merriam ), 1911
? Canis sp. Zdansky, 1927

Material From the Yuncu Subbasin. Liujiagou: F: AM 97031, right ramus
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with canine, P,-M,;. From the Nihe Subbasin. Near Xiakou: F: AM 97027
nearly complete skull and dentition; F: AM 97028, crushed skull and partial
dentition; F: AM 97056 complete skull and dentition (Figl); F: AM 97057,
nearly complete skull and dentition; F: AM 97058, broken skull and associated
mandible (Fig. 1) with nearly complete dentition; F: AM 97059, anterior part of
skull, crushed, nearly complete dentition; F: AM 97061 palate with complete
dentition. Near Nihecun (Licent Locality 25): V12182 (THP 22818), partial skull
with partial dentition. Near Nihezhang ( Chang Pa Kou, Zdansky, 1927, pp.
5-6, plate 1, fig. 1-2), left ramus with canine, P,_,. Measurements of
Xiakou sample, Table 1.

Occurrence In the Yushe Basin this taxon is principally represented in the
Nihe Subbasin from poorly localized sites near Xiakou, Nihecun and Nihezhang.
The Frick Collection contains a suite of fossils from near Xiakou, including the
Eucyon material, all of which shows the same preservation and adhearing matrix.
The taxa accompanying E. davisi include Proboscidipparion pater, Cremohipparion
licenti, Gazella cf. blacki and Pliohyaena sp. that indicate a late Yushean age. A
stmilar fauna occurs in the younger strata cropping out around Nihezhang and
Nihecun. The ramus from Liujiagou, in the Yuncu Subbasin, occurs in the upper
part of the Mazegou Formation associated with a fauna of late Yushean age in
strata belonging to the later part of the Gauss Chron.

Discussion In dental dimensions, and those of the skull (as far as these can
be determined from the North American record), the Xikgou sample agrees with
E. davisi populations from late Hemphillian sites in North America. It differs from
the European late Miocene E. monticinensis, as Rook (1992) has pointed out, in
having a deeper horizontal ramus of the mandible, the entoconid of M, is smaller
relative to the hypoconid and the protoconid (and trigonid) is more slender, the
M! parastyle is usually present and the radius/tibia ratio is less than 80% as in
vulpines. Eucyon davisi differs from E. zhoui n. sp. as indicated in the diagnosis
of the latter and it differs from E. minor in having a longer M, talonid resulting in
a less reduced M, relative to M, and a shallower horizontal ramus.

The presence of Eucyon davisi in Pliocene rocks in China extends the
geographic and geologic range of this taxon. It thus accompanied such other
North American taxa as the Camelidae (e. g., Paracamelus, a genus not so far
positively identified in North America), the brevirostrine gomphotheriid
Sinomastodon (doubtfully separable from Stegomastodon), the leporid Hypolagus,
and the canines Vulpes, Nyctereutes, and Canis (Flynn et al., 1991) as Pliocene
immigrants to Asia. There is no Pliocene record of E. davisi in North America al-
though the taxon coexisted with both Canis and Vulpes in the latest Miocene. Its
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extension into the Pliocene, perhaps as young as 2.5 Ma, gives this taxon an enor-
mous temporal range from about 9 Ma to 2.5Ma or a 6.5 million year biochron.
Rook’s work (1992) has shown that the genus Eucyon, and a species closely relat-
ed to E. davisi, E. monticinensis, occurs in late Turolian (latest Miocene) strata in
Italy (Brisighella) and Spain (Venta del Moro, MN13, Chron 5, Opdyvke ef al.,
1989). This appears to be the oldest known occurrence of the genus in Eurasia
and clearly contemporancous with the latest occurrence of E. davisi in North
America.

Through the kindness of M. Sotnikova of the Geological Institute, Moscow,
the senior author was able to examine a sample of Vulpes odessana Odentzov,
1967, from the early Pliocene (Ruscinian) fissure fills of Odessa, the type locality.
Measurements established the close size and proportional relationships of the cra-
nium and dentition between V. odessana and the Chinese E. davisi sample.
M orphological comparison of the dentition and cranial roof confirmed the presence
of the key features listed above in the diagnosis of Eucyon indicating that odessana
is a member of that genus. The possibility that the coevel Chinese and Ukrainian
forms belong to the same taxon must be seriously considered. In any event the
material shows that forms closely allied to E. davisi had a geographic range ex-
tending to eastern Europe in the Pliocene.

Eucyon zhoui n. sp.

Holotype V12181 (THP 10199), nearly complete skull and mandible with
complete dentition (Fig 1); from near Yinjiao village; Nihe Subbasin.
Dorso-ventral crushing has slightly flattened the skull and pushed the lambdoidal
crest back over the foramen magnum,

Referred specimens Yuncu Subbasin: V12183 (THP 22928 ), anterior and pos-
terior parts of skull with incomplete dentition, from Zhaozhuang Village, lower
Mazegou or upper Gaozhuang formations, Yuncu Subbasin; Yushe Museum,
uncatalogucd, nearly complete skull dorso-ventrally crushed, lacking all tooth
crowns except P' %, P* and M'~?, Gaozhuang village, upper Gaozhuang Forma-
tion, probably Nanzhuanggou Member; THP uncatalogued, nearly complete skull
and partial mandible, medio-laterally crushed, nearly complete dentition also
from the vicinity of Gaozhuang Village; F: AM 97048, anterior part of skull and
associated mandible with nearly complete dentition; near Zhaozhuang Village,
lower Mazegou or upper Gaozhuang formations. Measurements of hypodigm,
Table 1.

Distribution Upper Gaozhuang and possibly lower Mazegou formations,
Yuncu subbasin, presumably equivalent stratigraphic position in the Nihe
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Subbasin. Late Gilbert to early Gauss chrons.

Diagnosis Skull larger than Eucyon davisi. Distinguished by the following pro-
portional relationships relative to skull length ( Fig. 2, numbered features in
parentheses ): palate narrower across P' (7), but skull is wider across zygoma
(3); longer temporal fossa (10); shallower maxillary beneath orbit (11); deeper
jugal (12); shorter P* (13); narrower M? (14); and bulla small (15), wider for
length (16), globular and pendant; mastoid process a dorso-ventral ridge; nasals
do not extend behind maxillary-frontal suture, and they are broad rather than
pointed at their termination; M' paracone larger than metacone; insertion of superi-
or ramus of median pterygoid muscle on angular process enlarged as in Canis.

Etymology Named for Prof. Zhou Minzhen, Emeritus Director of IVPP and
Beijing Natural History Museum and a leader in Chinese vertebrate paleontology
since 1949.

Discussion As indicated in the diagnosis, the principle distinctions between E.
zhoui and the Yushe sample of E. davisi are proportional features of the skull
(Fig. 2). There is considerable overlap in dental dimensions although the small
samples show a persistently larger absolute size of the teeth of E. zhoui (Fig. 3),
but a smaller size relative to the skull as a whole. These types of proportional dif-
ferences (Fig. 2) characterize the skulls of the three sympatric living jackal species .
in Tanzania (C. adustus, C. mesomelas and C. aureus). It cannot be clearly de-
monstrated that E. davisi and E. zhoui were coexistent because of the rarity of the
former in the Yuncu Subbasin and vice-versa. The available record indicates that
Eucyon zhoui occurs in older strata of late-Gilbert and early Gauss age.

In medial Pliocene deposits at St. Esteve, France, correlated with the
Ruscinian fauna of Perpignan (MNI15) of early Gauss agé, Martin (1973) des-
cribed Canis adoxus, a form similar in size, and contemporaneous with E. zhoui.
Rook (1992) has differentiated “C.” adoxus from E. monticinensis by the former’s
larger size, elongate nuzzle and reduced premolars. It differs from Yushe E. davisi
in the same way. It is more derived than either of the Chinese taxa in the relative
enlargement of I’, expansion of the frontal sinus into the postorbital process, the
subtriangular shape at the occiput (viewed from the rear) whose inion overhangs
the condyles (in lateral view ), the small M'~2 parastyles, and an angular process
of the mandible that is short and deep with an expanded fossa for the inferior
ramus of the medial pterygoid muscle. Although “C.” adoxus is clearly not a
vulpine as claimed by Pons Moya and Crusafont (1976 ), some of the derived fea-
tures it displays are synapomorphies for other canine lineages. On this basis we
believe “C.” adoxus should not be assigned to Eucyon.

Eucyon zhoui has three features that are synapomorphous with the Canis - group:
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enlargement of paracone over metacone on the upper molars; enlargement of the
area of insertion of the superior branch of the median pterygoid; and presence of
a second posterior cusplet on P, (a character shared with E. davisi). Otherwise
this taxon remains a primitive member of the Canini and these advanced features
are considered autapomorphies of E. zhoui. It is possible that further evidence may
strengthen a phyletic relationship with the Canis- group.

Conclusions

The new genus Eucyon is proposed for a group of species of Caninae that
phylogenetically lie at the base of the derived clades representing the differentiation
of the canines in the New and Old World. In agreement with its phylogenetic posi -
tion,species of Eucyon appear in mid-Miocene deposits in North America
predating the appearance of Canis ( late Miocene) or members of the South
American clade (late Miocene). Eucyon davisi appears in China in the early
Pliocene as an immigrant from America, along with E. zhoui n. sp. that has no
New World counterpart, suggesting later Miocene differentiation in the genus prior
to its appearance in the Asian record. These primitive canids continue into the
late Pliocene where they are joined by the earliest appearance of wolf-sized Canis
in the Yushe Basin.



