#30% ¥y HOHE W W pp. 135—145

1992 £ 4 H . VErTEBRATA PALASIATICA figs. 1—2, pl. 1—II

'LET BRI phEttlY Bunolistriodon

intermedius

o B AR

(HERZR &S EDY 5 AL

®x B &

(FEMET ™R
x@iE TERL Pt ol BREHE

T B =
AIBRT RETER.LARHFHMER (Bunolisiriodon intermedius AT TE
BRI 5 R S Z IR R A IS BT R B “oh VB R e B B LA A Bunmoli-

siriodon [B,

—AAERIMNER T ETERLR AN — MEY TN RN L. ER—2
FIRATEREF —EMENE LN —RERTRIERE (Bunolistriodon) Mtk R
A R I R TR S ek B, (ERX SR A X TR X K S O R A 4 2
MO RGBT, AT HEBOSANREME, ZHMENTROKEARESZLARA
B R E R A REZEE L '

—. b A R

{83 B Artiodactyla Owen, 1848
#%l Suidae Gray, 1821
FIig3EF Listriodontinae Simpson, 1945

EfI%53#B Bunolistriodon Arambourg, 1933
B} k|53 Bunolistriodon intermedius Liu et Lee, 1963

(R 1, 11, 56 1, 2)
ERGE RSN Mo F WM RBHA, hERERERRIRE, 52

A 590030 P T RRPE I HER A, A A
FCARIEE DEBERE SRS S E AR RITRES VIS19 KEEEEB’J

B T, RRIESRIES My M JOENAT Mo V9520 —BRBEAE F A, R
M,y M;, V9521 —A&EE&B,‘JE—Fgﬁa B P;—M;, V9522.1—6 E-E M! g"—'ﬁ9 E
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M2 —M, EE M B—M, A M, —Mo V9522. 7—8 A L, LK —W. V9523 /1, —
Mo V9524 A Pt—H¥, V9525 ZEP,—Ho.

FHEEA VIS19, FFIEETF; V9520, ;#I{E_%j’é],h V9521, V9522. 1—8§,
V9525, M F; V9523, pEW; V9524, BAKE ;B bRttt Edh,

BiTHIE LRESERF Bunolistriodon lockker:i ZFEiL, (EpiHE =X 40w
FRARERKRENHE; B2 E el TAREEE ¥HRENEE,

HE FOMETRESRAZEO TR VIS A, HEAMIERER
k. REBIAZHEMADEHER, EKAEKEHER ERNFHBE. A
BRHEEE M PIANNERANE, B, REKAT P, 25, 1 B. jeanneli —F¢
AR AL ETALT P, 2RI, RpME EEHN P 2EFE, HMERHN P, f1
RIBHEMBEE SR Listriodon F/No KERHH:, M P, FFAEBAFILRKR 10° frsha
TR, EEE T HRNAERBAIMEERETEE, KEREEF, M V9520 #J41, EF-
B M BIEBAMUR BB ETHE . B M, B% LT A RARTRE, BRI B. lockherti 3
JLFRBEN AL, BILEE K

¥

P OERTR SN RE R, TR I 44 S — g2, TR B B RRAT, M, AT
R DI E SN AR, W R E ,BAESNE R IE T AW

M! V9522.2 H—EARBE AN MY BERIRN. WA RERSE, B
RIS REHEAT HEF, S E R BE Bo BT EE K B R /N IR R/, TR U —
BB . BRRRHIIMIE —ETB N R T A S B, RERE B
B, REMER EAERIRIESR BTHEREE R H R T I s, £
BRI S, BHR RS, RS0, RS TS SR, MEEHR
KRG, BT, S Wk K.

M a5 M . BEA, HIGEREE , BN A I it LY 3 154,

M RO B IR, Forh V95224 BEUAEEERY . WRIE=AY, HE A ER
R—IREH A, PR RE R EREEN M E, BN, AR, BREWN, f/E
U4 B T B, WA 55 i i B T T PR B TR /N R UT (DL — SRS O BR MR S 77 7 o

TF

L B, 8o HIEE T B MR SR B0 B T T V9523 AAME— Tk, Bk
B, BEAEN Y, G B. lockkarii Fr[ W —&KHRBERELEo

I, BB L kfiH. STUEBEE, B TERE, SHA Z&INE,PELAE%,
HIAFEERH, B2 AR+ 5 WREBE 5o L Kubsnochoerus lantienensis, Br1R
WEMEAMEET4EEET —ABNEERKAREME,

I B LA EREARR. BEMETMNZRL.LEEALE, EMEEHERE
ﬁ%ﬁﬁ%ﬁ%ﬁﬁaﬁ*%ﬁﬁ@ék5@%@@%@¢”@U?%ﬁﬁfﬁ@ﬂ@ﬁ%ﬁﬁ, %
1 Listriodon splendens 1; FJRa] LE|, Linders INAZE S 1P 5 K& BE TN o
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C  “Scrofa” #, N THBEHEAFERNE,

P; EMAMBEHENKINEE., ERER.EUR, 153%%/\@9'37’(%% Harg
B, 2B EREEET N EIMUBHE TR EER TR NS TSR,
JE T L EHER TN TR B BT o

P, EMARAERBERBEL L P &, TRARXR, RHBHRGEY; THER
RN, BEELE T IERIN U, BB TS 1 — AR JE 4% B8 1 2 R AR O iR B, {H = 35 1RIZE TR

FET g —mA RS E. THRBEEMRE—%EROEEREEFHR, Eauﬁr%, ANkt
AL T BR BB AL o

M, BM,/NIEEAHEE,

M, BRKFT¥. WEHMEITEREMGENEHR, siEHEELBEARRRBN
M. TIRAMGHEL T MM REE, BERA. MREEERXE. B
PR RSBt A M E Mso

T My V9521 FRAK L9 Ms VR b, PR RGBSR, TEREAEK, HEH
HETERNENEHERREREE, ZERETATEREEMN 2/3, AfiS5HME
RER—BIEHVFZE, THRRIIMUE S T R RRET N WA 7R A TR . £k h
HAHE, HoFIERE A, “H WP &M TH#HIA. FIERENE X BRME, D—E
FEETRERERE, TRENENNRE —HERNME. BREAMANR, ERETEE
MERED 1/3 DLk, B— R KA R e o R EE BE B e HE = R R ER A0 B BR IR N MR 4 R, BB
BESERIRTHH — B 5T IRRJaM dErEE,

# 1 Bunolistriodon intermedius L $HiGHIR 3 B Ar(EH)

P+ M! M? M3

L w L w L. w L w
V9524 15.4 18.4
V9522.1 | 21.0 20.4
v9522.2 21.6 20.9
V9522.3 24.0 21.6
V9522.4 31.5 22.4
V9522.5 31.3 2.22

% 2 Bunolistriodon intermedius TG MEB R  BLA(ER)

P3 P6 Ml MZ MS

L W L w L w. L w L w
V9521 17.0 | 1.1 | 17.0 | 12.1 | 20.3 | 13.4 | 22.8 | 17.2 | 33.0 | 18.4
V9525 17.0 | 12.2 ‘
V9522.6 22.6 | 18.0
V9520 23.4 | 17.7 | 34.1 | 20.0
V9519 () 22.0 | 17.0 | 32.0 | 18.2
V9519 (4) 21.9 | 17.0 | 32.0 | 18.7
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1. BBV E

EI b\ 1899 4 Stehlin FRKI Burdigalian Wity lockharti FJAAN Listriodon J&,
EABREETHAMARRE —FHTME
R DL Aramburg (1933)3 UL Listriodon
lockharti HRFMEEEN —X B L — B
Bunolistrivdon, FHiT /G AT ZERYE SRR
KR, 58T Bunolistriodon ZIRIEMER LY
BE, EMEETARD SR, HLAXEED
oS s (BB RS, 1988) XEZEZ LT
lockharsi T4 4FER Bunolistriodon BHILL

splendens ¥ A Listriodon J& ZEIAYR
E1 hEEREE,E: Vesaz.s, &8s REEE—TETIR. '
Az V9522.1, 47 Mo Leinders (1975) 8% 32 7635 5 % DL — Bk

Fig. 1 Bunolistriodon  insermedius left B. ] harti R &G P, P,. P, A
V9522.5, right M*; right: V9522.1, left M'. ockharti H’JTF&%JZ .l.lg'ﬂfia IR l]\ﬁ
BB (Leinders, 1975, PL 1, 1), iA

33K —USES Listriodon JBARTE, MG MBS —I&, Bunolisiriodon XA HKo

2 i EFEHA THE, R P,—M, (V9521)
Fig. 2 Bunolistriodon inrermedius right mandible with P,—M,; (V9521).

1977 4 Leinders MAR#E P, G54 B FRVBEMHE TS T ALK 8 R Bt 2658 28 T8
EBEIHRENARE,FEMNERTIEE L, BITEUZE 5N EIEM lockharti #15 splendens
Fhg—BeiE , BN IAAREE 1987 ££ Ginsburg R Bulot XEEFEETS La Romieu Hb
FMT Bézian BBE (MN,) H#r R IEY Bunolisiriodon lockharti SL-BHIH N,
B5 L. splendens {SLERTEMABERESMMME, XHET Leinders X THAAIAEEY
EERARWBL, BRFEZHHRE—BRE R K FE LR R IR T R E LR
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FRERAEAEEEEE I XUFEHE—-FHHTHEZERNOBER, RmERMIA
BAXEIZRBR B Si08 Bunolisiriodon 5 Lisiriodon W53 5EHYFRIE I, RIA0MT
TEFTEN FRFHL M BEING 1975 FLURN A TP R R Ak —FIEL Listriodon
K1 Bunolistriodon IERBKEETEBE—K R, A EHESBH Bunolistriodon lockhart
A1 Listriodon splendens —ERHA—BHE . WIERININEY:, L B. lockharii 3
R Bunolistriodon BEABLWRIBRKIE, S Listriodon FHEL—8MEL/N, Bith
AR, FHENESEREERER, 8%, L F4,EE Leinders I\ L. lockhare;

TIIERERNT L. splendens F1 Sus T 1tEEAZA (Leinders, 1978, P. 67).
Py iR Py BARC A FRAR, MM T HIER Protolophid, [ﬂﬁﬁﬁ?ﬂ@ﬁiﬁ'ﬂﬁﬁggﬁﬁ;
SWMHER Listriodon WIRTEIEFRERE &, ANPIRNE, 28K, FERE FEHE
TR REI AR RIS KR, P RIAR R, TaAFEKRER L. EEEEXE
XARUEENSAANERNEB. Z_BNENXERAEESENER, BEMNELRR
ME R IT A RBRE AN E Lo Bunolisiriodon JBRIT i HIH 58 B LAy p BT
B B R 3. T Listriodon BN 53R A& W A0 b i B A Y
WU

FELORA LR ERBCOSHEERE, . ARG SEROEREES. RETHEXE,
TRERENENEAMECFREFITHNR LRIAMTN A E) B ER KRS, HiXH
WP EFOREEERACHERTEESE, EREMERHENED. X—88E
BEAMR BRI B By RNGE BE TR B R A B, RLSN 3 ek B M ek
HIERRREZR (V9521 M,, V9522.8M,) 75 B. lockharti # (F.Roman et J. Viret,
1937, P1 X la, 3a)—¥,ifM5 Listriodon ZEARH, MM, AR ENEEEMAE
B, FREFMTFTRRHE RS, AR SHECEER N, XEBRSN AL ST,
TRAFERABOMEEERLTHANERHEERBRNERES. FORATH P E
RO, RN WE Ko T L. xiannensis, L. robustus W, EREFIBHANE X,
HECTEIANBREARNMWR, Hoh, ZEJEHNZE(postero-internal) LR BF—FHBAOM .,
CES5XREREEHEME. ZNGEERORALBERLE, HEOMIMIEARHY P BECETE
RALF T AR 5%, Z 2 RUMBER, REEREENEE, FinEomaERE
T 5 Listriodon FEARAMS B. lockharti FE—%o FELORILHY LB E 4 IR 289EF
L HE L RO RN ER SRR A VI519,VI521 ERARBRA—ER. NF
BEK EE R REW, DR SLE, ERHARN RN, SthRg/LFEeHEE,
SEEERA Listriodon FFIREBARH. NERORANBIREAESNELEE, &
HIAA LT Bunolisiriodon &% TEEMIM.

A. F. Wilkinson (1976) & R/RA[ R MUTRLFARTE HRER” By—B
H4E R 4R 2 1963 SEFFEY L. intermideus A Schizochoerus % (Inte-
rmediate branch) (Wilkison, 1976, Fig. II, P. 248), 1978 4£ M. Pickford E.Bi#
T8t Schizochoerus valleinsis JBPEHEE (Tayassuidae)o [ LKA TR, I, B
B SRAECIER L. inermidens HEN AR Fﬁlﬁﬂ?ﬁﬁﬁ“¢]§]§ﬂ"7g’%—‘4‘
BHES, B — B R iE R EREL B LB BTk BH R AR A

J
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WHY Bunolistriodon guptai JEWMES Listriodon akatidogus, L. akatikubaes, PEEH
B L. intermedius FEEARSBRELEN (AT HE T —HITE). MAEXELRH
MEE LERZHABENEEAERNSEE N B ERREE P RERREETE
ﬁﬁﬁjﬁf«ﬁzqﬂH’J%f"&i'ft*mﬁ_ﬁ-_ﬁmnﬁ%ﬁﬁqjE’j—‘%ﬁlﬁo

2. FhEITRE

FIEBR A LEMARRZWEER RABRIWIEE B B9 B B Bunolisiriodon lo-
ckharti, B. latidens; JEPINO=%t B. jeanncli, -Listriodon akatikubas, L. akatidogus,
BWHH R B. guptai, B. offinis FUPEMBEFr Listriodon cf. lockharsi, L.
intermedius, ,

Wilkinson (1976) ZEiCREEWHY Bunolistriodon jeanneli WRGIgH, TR B.
lockharsi MRLLHFAREARG, AFENBEMBETOENME, EXTNGH. BEN
ZMER (Wilkinson, 1976, Pl. 5. A, B, C) UM%, EX NN ERUMOE MERE
R, P R, AR EAE, TEAERBEENE&ES. LHE P XREN—TEI®
WANREEHES, 5 B. lockharsi FEEEARE H PIBHEY K, MR, HHZMTE
ARIERERENOBREMES (BB EHE,1988) U EEREZA VE,EM {Eﬂ,
BSRINKBERIFER Libycochoerus MEXRH —~ERFo

FER LW R A AR R tids , REM B ZRE &P, Wilkinson BREMRIEK
INETEHAFM: AR Listriodon akatikubas FU/INGS L. akatidogus MWEMR (PL. 7.
A, B, C, D, Wilkinson, 1976) WlZiX L AR N R th A, Btk Ms(A, D)
REE, FHAE MRS, B R R, AL ST, —¥ M(B) {4 A
¥, BEm, BIEAH, HEEHERABRATEEEE, NEXERLETRARNIFA
Bunolistriodon JBo HAEMMAIEL AN R LN B IR D Kk —5 F o

FERIEE R ELHY B. guprai R1 B. affinis HRMIBBHRT B UM Mo Wilkinson
(1976 N34 B. affinis BRI ERZE B. guptai WEMFHF. REIEMBADELSH
DR A A T, (E 2R TS EHERAREB NI M. BB —RINE B. guprai BXIH
Pilgrim #A . EZRIFNHEER, FEE Stehlin BRI B. lockharti HhisA
RHHBFINY BRI Liscriodon (Pilgrim, P. 35, 1926), bl MLEVE FRA TR B4
ERES.

BRH R BLA Bunolistriodon lockharsi FIE O AR B0 80T, jﬂﬁimiﬁﬁ,__%ﬁﬁ
AMECH Pl X 4a, Roman & Viret, 1934), BRI S KN BEBEARL, B
B, WHBRKE A—HHEENF Ps FREAKREE, X—RBEXBRELEHRS, HK
PR T T R H BN R e, EZH LB H— L REEE Gerlenhofen
HRAH—2 B. lockharsi (Pomel) WEBF WA, BRI XERABEEHLHER,
BEEP—K M, KM, B —#% M; BRHEBLR ORGSR EE, KHEAMIES B
FEXR BHIHE, BTN AR 5 T Blo

S — B 00 R R R IR I AR AR R — ROR B B 72 11tk , PEEEER
BARDE R XKRE, ZEBRERRETES, ﬁmﬁw BN E SRRNE A L.
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splendens AN, M5 BE La Romieu 1 L. lockharti BT, W HE A Listriodon
cf. lockharti (Pomel), {B2EHINNGKIHFRALL La Romieu fyK, HBAEELAE 1,
X7, 1963), 2 BI% PHARACE R4 T DId B 20 A S R o I 1ee e, A
SEBERFNER (Listriodon)o FRIFRRIM L. rinanensis HEIBTF 53
B, 5 1 LR 1Ly, 32, BRSS 5, 1986) HE1E 5 ¥ FRARA B0 8

1963 XA A, R ERIE T BRI EERA AR R RER 5 B 5 (M K
M), BT ZFEREEE NS ER, NEAREOEEE RO, BaRKE
A O TR B B IR, DT IR, AR RR X T — NRh Listriodon intermedinsg 4\
PR R ARAD E R, TEEEN . MIBEEWER (PL V. 1, la, X%K4E% 1963)
MFaEE, R R A SR AN T L RS RS EE TRER X RAERERY
B, R R RIS — R BN KR O FRA—RE, BHER R ORISR
YR EIRE i T —/N B BE B E AR (H A R E), WRT SRS, HLENN s 5H
WERME Vo ZBENEERAPHER, ANITRENIGRFORLSEORA
S, O IR DR AR S 34 A A

Bunolistriodon intermedius,

L.RLE R ABASEMEN R TR

Bunolistriodon FRATERRINR MRS , T RBEEWRE, NHERN RIS AN TR BE
Wilo FIEBY LN E RIAOH MR R34 7EE R T MN4—MN5, Thenius
(1952) R E SRR A Neudorf-Sandberg (MN6) %3LH B. lockharii, {H
Ginsburg F1 Mein (1980) A4 X LM BRI LR ML Sansan B E BN EMHKRE
Ho NHMmftfi] (1987) ZE31i B. lockharti W4T ARt , I3 Bunolistriodon 7E
BRME IR 53 /G IR T L Orleanien ], RIX MN6 My,

fEAEM, &7F B. akatikubas R B. akatidogus FUHLEHE W Wilkinson ¥fLh4
Burdigalian 31,1983 £ X # D. E. Savage 1 D. E. Russell ¥fth2% Rusingan Ef, kK
YU T Orleanian Hlo ELAEIMNES Buniolistriodon B4 #ath Rix MN6,

BV Y Bunolistriodon PRI {L23% %o D. E. Savage K1 D. E. Russell(1983)
EEERBFENKN S B. offinis B Bugti EHEEHIISRE R, ¥ & B. gupai
fy Kamlial “zone” XJEb24 Astaracian Hi,H L B. guptai AWk AT MNG6 8, 7F
Pilgrim (1926) FMREHT B. guptai BI7~HE Sind Bhagothoro fJ R Manchars HJJE
B, HEHAN S Salt XA Kamlial #82% (Pilgrim, P. 34—35, 1926),

B2 BRENEREM B. guprai FiR5N, EINC LI Bunolistriodon B9 & TRt 1R,
AR T I Orleanien Hlo %5 i8E] B. intermedius ERBLHES MR, IR FTik
R EEI I RE, BEINN B. intermedius #ErhE A MEHT fLIR T AEMIY T Orleanien
WY, B Astaracian UEE .

FEEZMEMERT V515 ik, MW TIENEZETTFLHERNBR. A

HEEBEEHLH, RH}#EE%&*%WF— FE M — I
(1991 ££ 8 B 28 HI(FE)
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BUNOLISTRIODON INTERMEDIUS (SUIDAE, ARTIODACT-
YLA) FROM TONGXIN, NINGXIA

Ye Jie Qiu Zhanxiang .

(Instivute of Vertebrate Paleontology and Paleoanihropology, Academia Sinica)

Zhang Guodian

(Bureau of Geology and Mineral Resources, Ningxia Hui Autonomous Region)

Key words Tongxin, Ningxia; Middle Miocene; Bunolistriodon

Summary

From the same beds in the east of Tongxin County, Ningxia Hui Autonomous Region,
where the large Kubanochoerous had been found(Qiu et al., 1988), some Bunolisiriodon jaws
and teeth were recently discovered. These specimens have been assigned to B. inzermedius. The
new material enables us to discuss in more detail the possible relationships between the so-call-

ed intermediate “Listriodon™ and lophodont listriodons.

Bunolistriodon intermedius (Liu et Lee 1963)
(Plate I, I, Figs 1,2)

Revised diagnosis  Bunolistriodon of intermediate type, Upper molars similar to
those of the type species B. lockharti, but with an incipient anterior crest. Ps; without metaco-
nid, Lower molars with incipient anterior and posterior transverse crests connecting respecti-

vely two anterior and two posterior main cusps.

.
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Type An unworn M; damaged anteriorly, Cat. No. 59003 from Koujiacun (Kou
Chia Tsun), Lantian County, Shaanxi.

Referred Specimens 1) From Yehuli Juanzhi: V9519, broken lower jaw
with broken C, M,, M, and a broken right M;; 2) From Jingzuizhi Gou: V9520,
right mandible fragment with M,, M;; 3) From Maerzuizi Gou: V9521, right
mandible fragment with P;—M,;: V9522, 1—8 left and right M!, right M? left and
right M? right M,, right L,—I; V9525, left P;; 4) From Shatai Gou: V9523 right
I,: 5) From Gujia Zhuang: V9524, left P*

Description V9519 is the best-preserved lower jaw of the specimens. However, the two
rami are a little dislocated from each other, anterior end of the symphysis is damaged and the
premolars are mostly broken away. The ventral surface of the symphysis is rather flat. Its nar-
rowest part lies just in front of P; as in B. jeanneli(Wilkinson, 1976). The horizontal rami
are massive, diverge from P, backwords. The tooth row forms a 10° angle with the external
surface of the ramus. The ascending ramus is almost perpendicular to the horizontal ramus as
in B. lockharti.

P* is broader than long. The labial cusp is large, with a bifid summit. The protocone is
situated anteriorly to the labial cusp and has anterior and posterior ridges extending labially.
The cingulum is*continuous except on the labial side of the main cusp. M* resembles M? but
smaller in size. Four conical cusps are groupe in anterior and posterior pairs. The ridges on
the anterior faces of protocone and paracone meet each other in the middle to form an incipi-
ent transverse crest. No transverse crest exists between the hypocone and metacone. The median
valley is occupied by an accessory tubercle which is close to the posterior pair of cusps. Cin-
gulum is strong anteriorly and posteriorly, but almost completely absent lingually. M®(V9522.
5) is moderately worn, with four major cusps. An accessory tubercle is present in the median
valley of the tooth. The talon is small and situated lingually, making the M® asymmetrical in

shape.

I; is chisel-shaped, small and has a shallow median groove on its labial surface. A me-
dian groove and two lateral ridges can be seen on the lingual surface as in B. lockharti. 1 is
similar to Ii, but much larger in size, with a prominent median ridge on the lingual surface.
Is is asymmetric, smaller and relatively lower crowned than l.. Ps is simple constructed:
The single large cone is slightly compressed laterally with a developed rear ridge. The tooth
slightly broadens backward by the enlargment of its posterolingual corner, but its talonid is
reduced to a low ruberosity. Ps is more robust than Ps. The metaconid is situated lingually to
the protoconid, separated by a shallow groove. it is narrower anteriorly than posteriorly. A
prominent rounded tubercle almost competely fills the talonid wvalley.  Anterior
and posterior cingula are sirong. The My and M. resemble a Ms without talonid. They are
bunodont and brachyodont, rectangular in crown view. M; is a small scale version of M.
M is a elongated tooth tapering symmetrically backwards. There are four major cusps. An
isolated accessory tubercle sits in the median valley, it is connected with the hypoconid by a
low short ridge. The ridges on the posterior face$ of the protoconid and metaconid meet in the
median line, forming a high, nearly vertical wall. On their anterior faces both the hypoconid
and entoconid have a ridge directing downwards and inwards, forming an incipient ridge
with a faint median cleft on it. The talonid is big and asymmetrical. An indented ridge con-

nects the talonid cusp and the accessory tubercle posterior to the hypoconid.



144 SR - - B B 30 %

Comparison and Discussion
1. Generic status of Tongxin material

In 1899 Stehlin assigned Sus lockkarti Pomel to Listriodon rendering the genus heteroge~
nous, comprising two basic groups— the classical lophodont form and the bunodont form.
Aramboug (1933- erected a new genus Bunolistriodon based on B. lockharii, to distinguish the
bunodont form from the lophodont one. However Viret(1961) thought an intermediate form
from Bunolistriodon to Listriodon made it unnecessary to separate them generically. Based on
the lower jaw of B. lockharti from Spain, Leinders(1975) suggested that B. lockkarti should be
refained in the genus Listriodon. His argument was based on the strong reduction of its P; and
its lengthened diastema between P; and P.. In 1987 Ginsburg and Bulot studied a skull of B.
Jockharti from Bézian sandstone beds near La Romieu, southwest France. According to them,
some features of thefront part of the skull are close to those of Listzriodon, but they did not
agree with Leinders in retaining it in Listriodon. The new discovery in Tongxin tends to show
that Bunolistriodon is likely of the same branch, but to lump chem into one genus, Listriodon is
too farfetched. Bunolistriodon, as typified by B. lockharii is morphologically more primitive in
comparison with Listriodon, demonstrated in: 1). being generally small size, 2). having
narrower and slender incisors, mnarrower and longer cheek teeth bu-nedont molars,
single cusp on Ps, and 3). metaconid and protoconid closely situated but se-
parated by shallow groove without protolophid on Ps. On the conmtrary, in Listriodon Py is
fully molarized and molars are lophodont and widened. The accessory tubercles almost vanish
from the median valleys on the upper molars. The diastema in front of P: is lengthened and
the horizontal rami more robust. The differences seem sufficent for erecting two separate ge-
nera. The differences "indicate that Bunolistriodon and Listriodon may represent different sta-
ges of adaptation to herbivosous diet. Bumolistriodon is basically bunodont form in the initial
stage of the evolutionary transformation from bunodont into lophodont dentition. Listriodon
has perfect lophodont dentition for feeding on herbaceous vegetation. The above described
Tongxin specimens clearly show that they are principally of bunodont type and should be re-
ferred to Bunolisiriodon.

2. Species identification of Tongxin material

Eight species of Bunolistriodon have been reported: the European B. lockkary and B.
latidens, the African L. akatikubas and L. akatidogus, the South-Asian B. guprai and B. affi-
nis, the Chinese Listriodon cf. lockharti and L. intermedius. R

Listriodin akarikubas and L. akatidogns were cted by Wilkison based only on scanty broken
material and differ from each other in size. Hewever, according to the description by Wilki~
son: cone-shaped cusps, well developed accessory tubercles and imperfect transverse crests
show that both species should be assigned to Bunolistriodon.

B. guptai and B. affinis are smaller in size, therefore, easily to be distinguished from the
Tongxin specimens.

Tongxin specimens mainly differ from the type.species Bunoligriodon lockharii by the
following features: 1). P; with a narrower main cusp, 2). Upper molars with an incipient an-
terior crest, 3). Lower molars with incipient anterior and posterior transverse crests.

Listriodon cf. lockharti from Tung-Sha-Po formation of Honan is represented by an I'.
However, the Honan specimen is larger and evidently broader than that of B. lockhkarsi, indi-
cating more adaptative to a herbaceous diet. Therefore it would be better that Honan speci-



‘2 1M M %, iETERORGHHE Bunolistriodon intermedius 145

men be assigned to lophodont Lisiriodon.

L. intermedius was erected by Liu and Lee(1963) based on a broken M.. Its diagnosis
by Liu & Lee is “M; or M. four-cuspid, an elevated ridge connected the two main cusps, be-
hind each pair of main cusps there is a well developed accessory cusp, enamel of the tooth fi-
nely wrinkled”. These characters conform to Tongxin specimens. Hence, Tongxin specimens
should be referred to Bunolistriodon intermedius.

3. The age of B. intermedius

In Europe Bunolistriodon is restricted to MN4-MNS in the European mammalian bios-
tratigraphic time-scale. Ginsburg and Mein(1987) concluded that Bumolistriodon entered Eu-
rope during Middle— late Orleanian time, but became extinct before MN6. The African B,
akatikubas and B. akatidogus are from Mbagathi, Kenya and Gebel Zelten, Libya. Wilkinson
(1976) considered the two localities as of Burdigalian age. However, Szalay and Delson(1979)
designated them as of Rusingan(=0Orleanian). South-Asian Bunolistriodon survived the Euro-
pean and African species longer. Bugti bed bearing B. affinis was correlated to Astaracian
by D. E. Savage & D. E. Russell(1983). Judging from the progressive character of the trans-
verse crests in B. intermedius, we suggest the beds bearing B. intermedius be correlated to the
jatest Orleanien or earliest Astaracian.

\



Bunolistriodon intermedius

Buniolistriodon intermedius
1, V9519 ¥ 3/4, lower jaw with braoken C, M,—M; and broken right M, a. crown side b. left.
lingual side 2. V9520 % 3/4, right lower jaw fragment with M,—M, (lingual side) 3. V9525 P4
1, left Py(crown side) e
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Bunolistriodon intermedius
1—4, 6: V9522. 1, 35 45 55 63 X1 1. 1. M', 2. r. M?, 3. 1. M%, 4. r. M%, 6. r. M, (crown side)
5. V9524 %1, r. P* (crown side) 7,V9523 X1, r. IiCanterioriside) 8—9, V9522, 7—8 X1, ry 1y, 1.
I,(anterior side) 10, V9521 X 4/3, right lower jaw fragment with P;—M; (crown side)




