$29% H4H TEHE RS W E R Pp. 286—295

1991 Z£ 10 B VERTEBRATA PALAsiaTICA figs. 1—4, pl. 1

Hm & 2R EH] Agriotherium £Y
EZIMEEENL
I

(hEBFE B h A S 5 AL
HAEEY D
A # X

(hEMFERE LT EIY 5T ALBIRED

XA HR RED e

' ®# E
ABILIBR T HBEER— k.  Agriotherium inexpetans sp. nov.g XL Agriotherium
S5REAZMDEHYELENETRTRISR FF MU THEREE TEEMER: M,
RITETART My RERMTRINEG, 4. inerperons EESLSHELTBR L RPHHER B
B Dimocyon (=Hemicyon) seilhardi B H R 2o BIRFIEE REENRE R Ko
fE B R BhIX — R RRRL 2 R0 & SGETT T R0 /

Indarcros (EIELRR)AN Agriotherium CPRBNMAEEREEAARS, HHRE deri-
otherium, AIREMNIDFEESRE - (Qiu et Schmidt-Kittler, 1983), Indarctos F1
Agriotherium W3 LREGE, X B E A HEWER N AR EMNZEBRERXRR,
HIHY KB E o Hendey BN Agriotherium R Indarcios BHIEFEILITF
B, R ZERER Indarctos F1 Agriotherium BIPIN B REELER,IRE] Indarcios R
RITHHhHFH, T Agriotherium WXHMIT EFiit, b Agriotherium hpgkis
IR ECLL Indarcros BIFEMRBRAG MR EZENEIMNEER, IR MBS R,
XFARZER AR DR R BN XA B — AR (FLR Agrio-
theriinae), I H¥EF N. Schmidt-Kittler, 1983 RIIN% Agriotherium Fr EERIEE
FIERZRAREHEME R, XBMEWRE Indarcros 1 Agriotherium {H—BIERRERN
i (B2, 1R RX UL BB G RIMEA KIE. .

1987 WR UER S KEIR B EBERES —BZHORT . SHEsIRRERIE
Bo 1990 £, AXEEFHAHME TXILERA, RAKLDEEERT Agriotherium
T,



4+ 1 BEFE: HREWREL Agriosherium PRI RHEEX 287

R BEHBBENERRELN RE TR Z— A UZERAEERS, b
RERAREME N —REAN, LERTFHRBREE B XM, HEN dgriothe-
rium BT ZBIEME PR = B D Eh R B — A AT SR Ao

ARBR NS B, s AR AR, il — 8Os

—. e B

FHMTHRERSBEERE(UEBBEAEAE, #BFE S, hAT™BERE
RS Z LR EEYIES MOERARES: 8909),
EHERNBEABLER T SRBLEaRRKEBRERE)LEFARN—ELE
EHR(EH 50 K), REE—2EE 23 XN SEHRAR, XETHHPBHRENK B AaRK
Ho WAKTFTRELOERNNM. B LR dgriosherium WM, BRHMEER:
Chilotherium sp., Hipparion sp., Honanotherium sp., Cervocerus sp.,
RELAEREL TIREHEHAE RN %, KA —EHA R,
ERBHEAE L, TERKO—KBASHIHBE(EL 6 X)),

A1 ftarime

(Section of fossil locality)

Z.fe A id R

E&#} Ursidae Gray, 1825
M4 T #} Hemicyoniinae Frick, 1926
EHHMREE(F ) Agriotherium inexpetans sp. nov.

ERGHE BTA—MENE P, 25 M WREGRTRR) % # M, FIZ Mao
— £ FRETURIF S, TREETRE— k. HREGUEFASS: GVI 87001,
WE —R NGNS, M FRRETERIERS, L BRE, 5 TR



288 OB B B B ¥ R 29 %

—HHERR. M, ROEHRA TR, BERBRAK, ZARARFIME; M, bHEY
BERK, EHRES M, £RKEXN o ’

fid BRRESN, FERERAEL—F: BRREBZRL (EWBEH?), @
B, BRR(e)ae, BRURKR AR FUNA—RBHIES, BREHR, BREX
HE—T#. TRATURGEERYE, BHAESHRERCRES, RS LT RE
BER—1 ko

TRETURR = STREER S, KRG AR Flmeg, BRI\ E; SMName
W SE, ERERMBEH K. P RA/NRTHI R, ERATHMIERTTT, BERIAMR
B, . ERSATEER—& L, LLRTRES, M TET 1/3 hRREE, X TaERE
TRANWRIE S X—HoBERRTEANME, L E U EEF GRIEA IR,
ERR AR EE . P INRELBE —RUBNEROE S, BT HNENE 1/34,%
HEARNRBENEE L - RROANEL= AT B &ML AR RN s —4t
WS, (AR AEE TR ER, B RTHEH L. HFENGAREST, ErTLH
RPN AE —/NBE, FEIMURY G EIE 2, B K50 TR

M, T RREBMIUER, L FRRF R REHRAF, m%&ﬁ‘?ﬂﬁ&%«lﬁﬁ%ﬁ
HBENHAET, STRRU-EBAER. T/HROEETEENRE, ﬁﬁf:lﬂéﬁ?%
Ho FREHER, AL THFEUIMERNEN. TREAATIEMR, RN, RERREE
IR TR, RET B A XA L7, N BN EEER V 7. N B RIBIR LG B
Hrke NRKERIAG S MRE, ARRANTT, EEMBARNTT, STHRERKY
JRIMNBER . ML RTNES , Br DLER BEFE AL HATE it o TR RIR/IN, 2200 2 il 8 B3
8,5 TRRBHEHEE; GUEMNBEAR, £ TARTM T ERZAE —SFHILIE, R4
BEEANRITO. THRINEHEIIRERING, 5ETRENEIMEERE, TRENE
HHBMEEERT TRRFERE. BT TREAMTRRBRNUCER#, BHUE—S o
RN EE B , T /5 RANT 2R Z (A DIBA B AY IV 4H B8 SMBERR S, (BISIRY IG5 BRBESh
BER I BORT R S R I B # i Ko

M, BEGE KRG, RSB R R R L R RSN M A o SMBETE S, A I U5 B
- RETE W ETTE R— HHANKBEE . TERRE, TERME, AUEMRET TR
Ro WIRMAMHNBAEPBHES, UABHER. LBEHJGEREVE, HEEHES
BL= A MANER WA K #8430 T IR R AT I [AURT 1 22 2F th e il o, A DL— B NG
75, 5 RN SRR TR REE, FEMXT FERINY, SZLEHER. THERY
TR, UG (BT T R ERK R, 3 5 T IR AT W AR B2, Bhdid s S0 eE B R A , Shih
W AE THE, BREESEER. TRREERPRIENR, 8. ERBS: A
#lk, BEWR, S TRRENEEESRUK A, BHARE, (NESMER UL RL T
Mo

- MOYRTEEENE=AR. "EEHR IR G REER RO EAREE R, J

RRE R B, HAMEERIUBIA , FIN i — AR A KA, LB RO RO IN G T B
E-TEBABE,XNEETER. 5M AANEERA L TEEEEKZ F, 2%
HEE, TRIRIHAL R TRERHAR, WRFTEEIMNGFNRSL. FTRERKH



. BRERAS. HEIREIE dgriotherium BRILFEEX 289

B, BRSNS, BHARE, NMNER MG L D RL o

\

F1 LHBRTEECR < BEMER  Bb: 2K (o mm)

P, M, M,
A. inexpetans sp. nov.
19.7%13.5 26.2%20.0 18.7X16.4
GvVJ 67001
A. cf intermedium Qiu
18.8x10.7
et Schmidt-Kittler, 1983
A. insignis Viret, 1939 20.5%13.6 30.2X23.2 17X —
A. africanum Hendey, 1980 (21.8—25.4%14.0—16.8{28.6—33,5%X21.9—26.0{ 16.2—19,8%16.0—19.0.

= HBEERE

ERIFANAETHEMALNEREELRE LN, XFHBEM BREEWERNE
HPR. ENTERAAMNERSEG, STRRASERE: TREA—-1, 8/, BERT
TR MEENTRERE/N, A5 TEREEERE; TRRS BELVERA, EIIM TS
REBERMINEENRIAEE, ¥ REAREERHE/NIZ N ELNR, Kb/
BHANREST FRRE,FUBSMITTUER THNR. MRBRIEIE &Y P, L EXB: BT
FNEEG Y AR B AR, R 2 DI T 2848 s M ZE BN EE B P M A X — I e R, B
ML AT AT . SEERAR P, FIM, #5318 F B2 TIBREE —B

A AER B D A& SR M &/ NTBER R B — . BT
HE R K, LR ERE 4. intermedium —FiW] LIFEAT X H, (BIRRH
2, BESRNIX 4. intermedium XA HIFED o SR EHBR TR, WE TTHRX
ELHIIB Y R T o A. intermedium HIIERIFRAR T TF RE M, MEBRMEHRA M XR
RETIRRE, BRRER BT &, E K/ R, BRI EN TARERE X, B TE
RiE, MEENTRRETFERERS, SCTFHEENR, FTERZAMU—MEHSFo
1983 £ H R N. Schmidt-Kittler SRFEAR/NELZHREN—GFREARETA 4. cf
intermedium, TR FH Py M,, BIRIGIHAOFRARETT W, 3 Py EBIE K. 7§
BENBBREBERE, ERNAHE; B—-FEHEENHRMERZREU—EEHE
Fa, XESENEAFTEEN .

LB AR A. intermedium PIERRA M BBRERTMUIH, HEX A K, B
FREIRATE P E L EZHRAE,BRENARE—TR 4. intermedium i
ARt oEE. il ERRBIA—5 FoREWIIRAR G —F iy, (8 g iy B2
B M, M, B— S PR, X RRE R R e X EERIEH M RS
BRI TRTR, B R BB AR, AT RS AR M M, sk, gLk
BB KRG LR M, )RR R, JPEEFRE AR M, fi M, BHEERERP R
%o A intermedium BLHKRIM, R Myo (LR MR T 115 LA IE LFEATE,



290 ERR A A B 29 &

2¢m

Bl 2 dgriotherium inexpetans sp. nov.

(GVJ 87001) £ Left P,, M,—M, FEM (occlusal view)
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Ursus Ailuropoda Hemicyon Indarctos Dinocyon 4griotherium
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(A tentative cladogram showing interrelationships of concerned genera)

R ERB AT R IEFRIIE, IREIEIEE AR Hemicyon X—X A M4, MADEE
WM Dinocyon zeilhardi X—F Arbict:, PATES L L, MBS T ARG FNIEAN
M, REEN—MERMENIZEIF Agriotheriinae X—4»2R ¥ G, Agriotheriinae I
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DISCOVERY OF LATE MIOCENE AGRIOTHERIUM FROM
JIEGOU, GANSU, AND ITS TAXONOMIC IMPLICATIONS

Qiu Zhanxiang

(Institute of Vertebrate Paleontology and Paleoanthropology, Academia Sinica)

Xie Junyi

(Gansu Provincial Museum, Lanzhou)

Yan Defa

(Institute Vertebrate Paleontology and Paleoanthropology, Academia Sinica)

Summary

Few Indarctos and Agriotherium fossils, especially the latter, have been found in China
since 1920s. The.only reliable record of Agriotherium is that described by Z.-x. Qiv and Sch-
midt-Kittler in 1983, It is a well known facr that the two genera are very close morpholo-
gically. However, as far as their relationship is concerned, opinions differ widely. Hendey
(1972 etc.) ardently advocated his hypothesis that Agriotherium derived directly from Indarc-
zos. One of his arguments was the successive occurrences of the two genera: Indarctos was
found exclusively, from late Miocene, while Agriotherium only from Pliocene. Based prima-
rily on analysis of dental morphology, Qiu and Schmidt-Kittler inclined to consider that the two
had probably rather different origins, although then without material support from the side
of fossils.

In 1987, the junior author of the presenr paper found some isolated large ursine teeth
from Jiegou, Dongxiang Autonomous County, Gansu Province. Unfortunately, the discovery
slipped special attention then. Having closely observed these specimens, the authors of the pre-
sent paper concluded that they belong to Agriotherium. What is more important is the fact
that they were found together with typical hipparion fauna elements. Jiegou is a well known
“dragon-bone” site of Gansu Province. The fossil bearing deposits, red clay with calcareous
nodules about 50m thick, have been correlated with the 4th member of the Linxia Formation
by the local geologists. Based on lithology and the hipparion fauna fossils they found during
the 70s, the local geologists always assigned the above mentioned 4th- member of the formation
to Baodean stage. Our own finds include Hipparion, Chilotherium, Honanotherium, Cervoce-
rus etc. Therefore, this is the first discovery of* Agriotherium together with typical hipparion
fauna elements in China. The discovery thus considerably shook the foundation of Hendey’s

arguments, but is in favor of the 2nd viewpoint.

Ursidae Gray, 1825
Hemicyoniinae Frick, 1926
Agriotherium inexpetans sp. nov.

Type Left Ps, talonids of left and right M, left and right M, and left Ms, all belong-
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ing to the same individual. A broken right lower canine, probably belonging to the same indi-
vidual as the cheek teeth. All the specimens are housed in Gansu Provincial Museum. GVJ
87001. ,

Diagnosis The most primitive Agriotherium of small size. Entoconid of M: reduced
in size, posteriorly located, separated by a wide notch from the much higher metaconid. M,
long and narrow, trigonid not wider than *alonid, with recognizable paraconid. Ms long, with
recognizable para-, meta- and hypoconid. )

Description There are three ridges on the top portion of the lower canine: compara-
tively heavy antero-internal one, bordered posteriorly by a deep groove; fine but sharp pos-
terior one and an obtuse postero-external one. P has a tiny anterior accessory cusp. A sharp
crest stretches longitudinally across the whole tooth. The posterior 1/3 of the posterior half of
the crest slopes much less steeply than its anterior 2/3, representing the enlarged posterior ac-
cessory cusp. Labially, at its posterior 1/3, P4 possesses a pronounced bulge at the crown ba-
se. From the bulge a ridge stretches upwards, but fades out before reaching the top of the main -
cusp. Cingulum is better developed on the posterior halves of the tooth labially, especially fin-
gually.

The metaconid of M, is conic in shape, higher than hypoconid, separated from the proto-
conid by a shallow notch. The hypoconid has a form of compressed cone, situated at the pos-
tero-external corner of the talonid. A ridge stretches from its top to the middle of the pos-
terior wall of the trigonid. Posteriorly the talonid is open. The entoconid is very small, se-
parated from the metaconid by a U-shaped groove serving as the lingual ocutlet of the talonid.
The external cingulum of the talonid turns apwards both anteriorly, and posteriorly. Ms is
rounded triangular in shape. Its crown is sur ounded by a marginal ridge connecting the
main cusps. The protoconid is the highest among the cusps, with strongly inclined external
wall. A prominent ridge stretches postero-lingually and connects the metaconid, which lies
labial to the lingual part of the marginal ridge. The paraconid is hardly discernible. The hy-
poconid comprises the highest point of the ralonid. The entoconid is not well differentiated
from the postero-lingual ridge of the ralonid. Cingulum is weak, discernible at the base of
the external valley.

Comparison and identification There is no doubt that the above described speci-
mens should belong to the genus Agriotherium. The distinction between Agriotherium and In-
darctos is particularly well demonstrated in the structue of the M; talonid. In the former the
entoconid is single-cuspid and lower than the hypoconid, while in the latter the entoconid is
double-cuspid and higher than the hypoconid. The above described specimens show clearly
the first type of M; talonid. The two yenera differ also in the configuration and structure of
P.. In this regard, the new specimens again conform with those of the first type.

In comparison with known species of Agriotherium, the new specimens resemble only A.
imsermedium, as far as size and morphology are concerned. All the other species are much larg-
er and morphologically more advanced than the above described specimens. Unfortunately,
the material of A. imermedium so far known is so poor, that little direct comparison could
be made. From the type specimens, the only part allowing direct comparison with ours is *he
talonid of M;. The endoconid in the new specimens is smaller than that in the type specimen
of A. intermedium. But in general the two are very close in morphology. In comparison with
those described as A. cf. intermedium by Qiu and Schmidt-Kittler, the Py of the new marerial
differs by lacking the notch between the protoconid and the posterior accessory cusp charac-
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teristic of the latter material. What makes us feel convincing that the new specimens represent
a new species is the unusual structure of the Ms and Ms. As indicated in the description, the
presence of a paraconid on M, and the possible recognition of the main cusps on the compara-
tively large Ms are quite unique for the genus Agriotherium. Although we do not know ex-
actly the structure of these two teeth in A. intermedium, we presume it is not far away from
the common pattern of that genus. Therefore, we erected a new species for the material descri-
bed above, Agriotherium inexpetans, »

Comments It is worthy of special note that what makes our new species different from
the other species of Agriotherium is the structure linking it with the middle Miocene “Hemi-
cyon” teilhardi from Tungur, Nei Mongol. In the latter the talonid of M, possesses a single-
cuspid entoconid, M, has a discernible paraconid and its Ms is comparatively large and long,
with all the main cusps still recognizable (see Colbert, 1939, fig. 4), just as in our new species.
Primarily based on these and some other features of the upper teeth, Thenius (1949) transferred
the Tungur species in Dinocyon. We concur with Thenius’ referral. This led us to think hat
Agriotherium might derive from a group of animals similar to Dinocyon teilhardi. The Euro-
pean species, Dinocyon thenardi is too specialized to be the ancestor of Agriotherium. It is true
that Agriotherium and the hemicyonines including Dinocyon have different basic patterns of
upper molars and this has been considered the major threshold hindering the derivation of
Agriotherium from the hemicyonines. However, if we assume, the enlarged “hypocone” cingu-
lar shelf in the hemicyonines gradually approximated the posterior ridge of the protocone in
the course of evolution -and finally united with the latter, this would result in the formation of
the basic pattern of the upper molars of Agriotherium (fig.3). On the other hand, Indarctos
might well originate from some group of “he hemicyonines other than Dinocyon. After the close
relationships between the ursavines and the ailuropodines were recently recognized (Qiu and
Qi, 1989, and others), it becomes more and more evident that there were two major lineages in
the evolution of the late Neogene ursine animals. One was the Ursavus group and its deriva*ives:
ailuropodines and the true ursines. The other is the lineage of hemicyonines. Apart from the
early forms which were recently split into several genera, it comprises two subbranches: he-
micyonines s.s. with their derivative Indarctos on the one hand, and Dinocyon and Agriothe-
rium on the other. A tentative cladogram showing the interrelationships of these concerned
genera is given in figure 4.
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Agriotherium inexpetans 1. la. sp. nov. j£ P,—M; (kMR (stereoscopic), S
a

B
M (occlusal view); 2. 7= P,—M,; B (labial view); 2a. 72 P,—M; FHM (lingual
view); 3. A M, R, M, Wil (occlusal view) 3a. 4 M, fREE, M, B (labial
view); 3b. A M, FREE, M, HMM (lingual view)



