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1988 ¢£ 1 A VERTEBRATA PALASIATICA figs. 1—5, pl. 1—III

LT BRI R ENR LRt a
Bhi# ot % ,

CRER 2B 2B HESI M 55 A SSHTFERT) S

N
(THARF R

E@E TERL hHi EE

n R R E
AR TRETERL TR ANEREXBLA. XR2HR LBIEAT LXK

REBBEREN— A XHENT EREE R EHEORGERAL SRS X Libycochoerus
F Kubanockoerus Pi/Ngo HEITEF AN LB GERIEIZE T IIA Kubanockoerus [&o

R EitE R REY AR —REHERNE, ENETEEAREERELIN, X
Bt H. S. Pearson 1928 £l RAREHMN EEFRXE” GUEAEETHN) —
. BHMAKNFRFARE O, XEFTRIEES EMBRMNEERIG Listriodon lockhart 1]
BEER, REKEL, XF Pearson @ILE{IHN—E, BET—ANFfh: Lisriodon
gigas, 1955 4 JI. K. Tabymvia fEFEESHIIE—MIE Denomeuerckas WA EMIEX %
WT X BRE—NTFEE . ELA Kubanochoerus robustus, 1958 ££ Tabyuus W4T T RH
H—# A RAREHI— LB, XNMLBREBRRERE, HEFAMNE-KTRIXE
W E BB E, HP S ARSI BINZ ENHBE —MER KN A",

FMBBEXRER NG, 19334 C. Arambourg IR THJEW Losodok #irmify—
BRIk B A, XPRACARERMN Listriodon lockhars FEFARTEATAR/N b 1R 3
o X#E Arambourg BRIEE BWXMIEMIAAT Lisriodon XAE,HE %A L. jean-
neli, EW, Arambourg W85 H. G. Stehlin 1900 S R A, Bl Listriodon 4
BEWX: —XRERWH, Ll Listriodon splendens 9% 575 —3 2 R RIRHY, L Liswri-
odon lockharti g3, Arambourg AFEBE T —NES: Bunolistriodon, XEHihit
EERBRBEMHERNAANPEZINEFEEZ ANXR, 1961 FMHXILR T — 4
FEF LI Gebel Zelten AR T, THA Libycochoerus massai, HBEE
1963 FEM R —H AR T XFHEHN— M ARTERNLE, MEBRBIFLIL Y E R
B EXLH) Bunolistriodon jeanncli HIRIER/N LEBIEE, BRSHREL, MEEEE
FIEL WHIREFRE M Listriodon gigas Ul R EINEY) Kubanochoerus robustus IR
L, TRBBIEBIAGLEIEA Bundistriodon X—AEH. XZ—BRRET Mo HEY

018641
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FROBR. HRBRBEHATERHMT RN HHE Tabyrna, 7T 1973 sFEH .
Libycochoerus R & Kubanochoerus W54, BT B ; Bunolistriodon RERT B. lock-
harti, MBI BEIRIE T B. jeanneli, J. Leinders (1975) MIAZG Bunolistriodon Ri 973k %
LR AMMUAE Listriodon lockharti R Listriodon splendens 2 [AIBH B—RINER B —
FHHEAMIGNARYKE Libycochoerus BHIHIAI, BB EMIE K Kubanochoerus &
BRI, Ei, B HATY 1L, R TR RBER—RHOD L LIRBES—HHE L.

HEBATERLEM AW E X REOF R, H-HRERIALE, HERMN
MHERXBIENERRSR—EARERE T, 1985 FLEFETFERLCTH-EN S =
RN RBRE — it R R, P A — R ERE S R LE . BRARE
T Kubanochoerus f)o XZERHER EXEBME= LT, BRRE DR KK —
Mo X —RAARMRR T HEXREWIEHE, T DA TREXBEHOREHE LTS HA
o ,
AR EZICRBOHE R EELRALEM T, HeMeExEkEz P
HEBER X ELH BB ETREE, LA ERER, F ik —H 0,

—. & A # R

{8 E Artiodactyla Owen, 1848
#Fl Suidae Gray, 1821
FI5ETF Listriodontinae Simpson, 1945
FEVi¥2 B Kubanochoerus Gabunia, 1955
HHEWE Kubanochoerus lantienensis (Liu et Lee, 1963)
(B 1—1IL, [ 1—5)

EEERE BTHR-—MRELETE,F R R LY FIA T R P ER FE R
FIRRA G54 59001,

AXiciEiRE

1) SERLE A ABO L, AUEHSRE L KRS BRESs, mE
%, BEX AR RS ARBRERER. FEPHRRERNA P EEH D REEY, RS
%V 8501,

2) BRI M 3 DIRTAYE 4y XEFRAHE P3AROURT. BB, HWIIRGA
L, & PP, 5 PP IURE DR P HEEIEYE, L V8501 f5Z. HS 4 V8502

BATHE M BRILFARE, M RE/NIA, MBEM K. robusus X Bl B
A BEEHEREPT(ABREST?) HIEATRE, LAmOUE M® BT, Ry
88 Gk M2 TS, MMD5 ) ; BRERPEERLE (FPERNZHETEL); 8
“MTEETRRE (BEMAGERE); PHENEK, T K. ggas HXBIEHR PRMAS
(524B%K), PRIPHERESHFIFEELL 45° AR (RBER/N). T K. minhcensis 1§y

D NREMBEEREESHH U ZHAAFEM TINIE A LM L XREENE LA L, fi L #HRF.
2) FESRAXERIEIE, TH.
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1 JEEERE,LE, V8501, AR
Fig. 1 Kubanochoerus lantienensis, skull, V 8501, right side view.
N-Nasalia; Pm-Premaxilla

AR MEREBAOR, FIIEEMA RS, PAEMRIBARK.

HEME LT B NERATHRERNTENE ; BrhFrit@ s /R E5, 54 TR
9 Astaracian HiHEg MN 6,

mELE

skEE (A1, FRL D RTEE (B 1, Pm) BXXGEHE P iKY, LER
K ETFAAT PR P 2R EJ5 s FLAL T —IR SN, BB EBEOR; BAURDEE —
BHEABEN/N L, XARERETHENODESE —HARBN—X. BE@E1,N)#F
W E, HENRarT P tTs, SETEEHRARASHAGTR; BEGREEM 5
BKE. BSHT M ITEH I, HBARE , R BRANY MHEORCREE; BS0ET
IR ST, RER. ET&RT S BEREESE LRERE/D; BT HR,
TEEHDANES LRBEEG R BSHIE N &b A — R0 K ErE , 55k
FREEL (H 2 AR, 1), #E LHEIERZE, BT ETE — R & H AR
Be NRAEIREN L, BB EPMAET LMt —"A" L A HRB o HR: —
MNEBA“ATHAS: ERBRKY 50mm, KPRE, BEHEFE -, BHRMR R
B, itk 2— R EMATURGERE; “A7ASRKY 70 mm, EHREA—FRK
FEINE, EF SEBATUREE . R T A B me b e, KrmeEn—RE . “A7H
TR EME, A RRIASAEEE, AENNANEES A" NEEER—FEL L, 77/
RHAA T T, PLERME S, bh i AT 8B AR 1R A 5 iRt

SAEEE(E 2, BRI 1D TTEXER. RENEIREHEHENT REGOM A
e BRAK, HETRALT P K, MEWE P ZF. RENERNEZAH KT FHE
AAMA L EERE (54 mm), HBZMIN K. Bk hFIE#E TAEYT, BT
ZEIMERRE. B AR ﬁﬁ@ﬁ@—*ﬁd\.,E@H%? M G4k, AE AT M* BT
ST R — WAL EME T M A&, AUELT M Egk. BE—LHEE
HBELE— N, BENTRRTE, BEESE —FhRRH U, L UBRE®GS
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B2 TR R E, V8501, M, BRI IR

Fig. 2 Kubanochoerus lantienensis, skull, V8501, ventral view, explanation in text

RIE,BE M® 4 100 mm, B28m 2, I HT 7215 [ _E ST p U IR , BE06 20 H 40K, AT Bl i
%, VEREZ M EEEE O BB o MREE. BRPARE,BEFLEN, L&

B3 EHEIE,LKE, V8501, P

Fig. 3 Kubanochoerus lantienensis, skull, V8501,
occipital view, E.M.F.-External meatus foramen

AEEWEE KR, BRESHTER
FHLRES, WETREF, RHWER. A
2 FIBI L5 o 2 B 2L A 42 B — B 1A o AR iR
1AL TR RHNETT SRR E, &l
PR (& 2, P) Rimhr sk, 7T RER R A o 5t
#o HTFIL(A 2, H. F.) rTRIKLEZ
WLEBRIL (B 2, P. L) ®WET, £4
(&2, 8. F) RRALTFUTEISMUE
UriE (K 2, B) BIEEE AR/ BrOlE B
B, ERHERRNE R, MREHE
SFIT, EELMERMRERTT 5 M iR
[EREFE , 7 B8 T 05 i HY R 3 , RIg IR T 1
g, NEEEERTLE AR,

P (B 3) TEMRE, BR—HH
075 e A S SRS B S 5 3

FLRFRIM R, Mt EAASNEETA (B3, E. M. F), SNEEFFZ bk
T 2R TE BRI R A o MUBRAAL R FLES M B m oK R AL BB — W RIS K
4595, BE A I Bl ESh L5, EEME RSN A , e 08§ (R 29— [UTiHT , 5 18k ] 1 e
EER IS E A A R o ARTREREE K , W HE AR TR MG B 2o

LBTE (B 4, BRL2) BISESHR T GROBSHR—ERNERE, RiEZ
HA—EEREPAE, RERENEEEXK—VE,REH LE—RIE B0 BRI
Lkt KERETHEBRARK, ELH (E4, S) ERBEDKRY M KKY LEHE &
B, JLEAEEE, AR R # 0 FF , 76 PP IKE B R WIE H 28 &: ERZEAT LG M—
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B4 BEEEE,XE, V501, TR

Fig. 4 Kubanockoerus lantienensis, skull, V8501, top view, S

explanation in text

SRR AR E LB ARER, MR, ARRE, TR IEENRRETS R,
3 100 mm, {BEZET75 5 FF R0 4 BEOTE AR A Bo

Tt (B 0L, 2, 3) DURBRBBLA TR Py B M, ok ERER o T ABE & RORTSEE
LATL & JUP A — B, BAMHESAIEE P (LRI, BATHSEE RN
FR AT T U e LT IE R D B3 Rt K ST A — S, B BN R — e i
0 8 5 0 2 T — TR R 3 7L B I SR WA 5 75
EATRMIE 5 BB AN E R A £ M B AR E A TR
Fe AL KRR/ N T £ B A FFLATRELE P, BTG T
T AR E ), KERAIS IS, ERMEEREZT
F M Ao

oF b (U 1L, TIL) A ]t Rt SR B AR A 4 (2—
2.5 mm) i % 4; Ktk OB, EL 1—1.5 mm,

I BALH: , A RS, o A TR A, TR B
W, BEEME, 5T 1/3 08 —RINE, T i
BRI, 7 S IY R B s M T IR B 1 ey 450
173 GhA I A — & RREE BN, IR, -
BERENE . RS, FIRMET, G o o
EE K, AR L WAl £ HW TS EEE, 3 R s Kebenochoerss
R T AR ERSE, PAT b UE 77,k lansicnensis, tight
PNRE, HERKMMNANE Y. BEMN, SRR, T V802 lingual view
TR, UG G BRI BEEBME, P 5P, REE . BIZH
A — NGRS BE B4 10 mmo R U (REME ) HELK , B A MIAIRTAN ST, OURSRY AT 5 fek
Ho Ttk IR M, R RIS T B R B, (WEE IS — & R RAN s
BEH. B5 T RGBT T 1 B IRSRTT , MBS0 T 55 5 AT T > A A B

o )
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#1 LENREXL

(Skull measurments and comparison) (Bify. ZEX)

Kubanochoerus Libycochoerus
laniienensis robustus (After | massai (After
(Vs8so1) Gabunia, 1960) |Arambourg,1963)
LK
(Basal length) 635 630 450
2.2k
(Profile length, maximum) ~700 ~745
3L AR —M RE
(Prosthion—M?) 402 385 300
s LR — B ;
(Prosthion—Posterior border of Palate) 490 1 312
5. P! ARRETH BT
(Width of Palate at P') 69 69.6 42
6. M3 SRR 5
(Width of Palate at M?*) 29.5 73.9 2
7. P? B SLE SR
(Width of Cranium at P%) %0 92 6ob
8. M HOALER
(Width of Cranium ar M%) 215 ~1292 1745
9. P AL ER 1
(Height of Cranium at P?) %.7 810
10. MU SESCBE ~120 117
(Height of Cranium at M')
1L B SR T , llo
(Maximum hight of Zygomatic Arch)
3/1 63.3% 61.39 66.69%
4/1 77.29 71.2% 69.39%
6/1 9.49 11.7% 9.3%
8/1 33.99% ~46.3% ~38.7%

1) BEEEAEITEEBY (calculated from the plates)

PRSP, B ihe BERNER,EEREEAE, fERtNRERD T &
BHRE. BEMCZRAINERR . PP 5P AINEERERK. BBEBL PR, WEH
BAZ Ao TREVIMEERD, NEERSE , HHTE W RRMKRMMESITT AL 45° £
2o ERIWELTARFNEBIRZE , KA BT LA — D RK L B AR i = R
%o TGV RE DR IR R R B RS, P 5 PP RELEEX, iRMREAE
ERE, PANSETNR -2, EREEMNAIUER RN TR RE EBH L, EESH
b 12 MALIEE— KRB D RE KR R—TEEREREI, IRTE R SIME
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DI, i AT (AARNURTERET HER. M 1M RiERU, BEERE,
EREIRTANIT A — B 2R , BB UG L 1 SR 1 S AR s IRARIRT MBS T & F—F 4R, BT
Bk, EMBRARES B VK, PRAR,XEF EHRER, &FET. SMIKH
RE, BRER, M BB EELI-ARANEEE XEBERRUHHA—R R
KLMBERAEZBRRR, BRIELE V8501 h AR RHRAER, Hh—HBoR
W INBIESSY s £E V 8502 BRI AR —1, Hi EAR AT 2, BRI I3 KA,
B E MRS,

L1 L MR, L SR, SRR M TR BEY, S
B=KW: EHRREHEE K, PR—F. HUKEBLRMBRASE, mPBlSsg,
DI L AR E ROV = AT, LS —RdE L R, ReFR. H
BARRE, EREES AT HRON. SNREBS: PEEDE, SPEBSM, L R
C5LAMLIHI, MBEATEIINGTT. TREMAI LTT, FHRHRERHE ¥imoR
“scrofu” . JrhEEE, KRG RATEPEE,AERY,, XHEBBULRE; F@E
M, TEERE, 5L RGHEBMOGEA T EET, FUBRKNWAREST G/EHEHE
o

P frF CHINIGTT , ENTZRIMEERARE 10 mm, PgyERMR, BTRMRREN
7 EER, B—ARABWERRK; WHENZNAEAEAB, P. 5P RANKRIE
30 mm, P (EMWRERET , 5ERU—MZINER; 5 ESBEAN T the Py ERABEM
TERER, AILLEHERH—A/NRT N R — N RIEIMRFT AR BIEARmNTT,
JEMPRBRL G RLE . EFRHFERELEE R, V502 1y M, B BEMRE, BR
THEVERNREEIRRFR, M ATEIS B E KR, FRERTRRRENN . EHH
REED AR, BRAHER, SMEFREE, BHR. MsBRBRRHARBSE. BN
BREEBIN, H MR IEREREW I RAEXRNR; EBTIZ BBIMUA - RN &
RIR T EIMUEH — M EAR. BUGHHREE ,BHR

FiapmE L 2—3,

O - o 3 1 [

L T EREREENER S

EEER LB AANRE, RITEEMIINETZRENZRAB—1EL. W
BIATR, ¥ TXRERNERENRIEE, TEWERINYLEEREIMAE 4&:
Listriodon, Bunolistriodon, Libycochoerus K| Kubanochoerus, EitHI LR E: 1) BEIEHM
XA R R R INRIGE R RN H—B, BN XS AZTE? 2) RRENRIE
BREMEIOR R E R A% R EXHEXRN, BEFERIFRIELANE
NI “Listriodon” lockharsi K1 “Listriodon” jeanneli WIMERAIIANIR. —EOANIAHEE
TIRZ AR ERGREEAA N LR, BREHAR—NE: B—E ARG EITEER
WF A BRI WA LR AL FRS , X R R % MR B R BUE Rl R R4 Ko
REZHEH ,, XSS R LB b 2R T HEHHRAREIER. B, RERINEE,
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BETLE R RN HE LR UN LRI EH LR &KW, AN E, E45
BIRA M X AR, TERITEE RHEIEE— L5, A

1) %TF “Listriodon” lockhars WI¥ER XMFMBILHZ2ER KN, XETEHDN
REUN RN AR BER(CR R, A2 ARERMITEEERRRN AL 5
Ho BR. A —HREHXANANAREREN, XRETHW P EHBHEELT
BE— NS TRASAMNMETEEUNTER X —FEEETREE IR KES,
R BRI G, E LRI R EEX N TRR, BT ERIRFEB N TIER
43 H 3R (B AR T R — s B HEFI (50 Bh4h, B TR BIRX MR i b — EL R T8 i
FIRIFBEH TG RRE, HL BN TARNBEE — SRR, M TENHESRERBRE
848, 1975 4E Leinders 08 T I T RIH—LEX M MAFHEL HhE TAE. X
TR (Leinders, 1975, Pl I, 1) &, B P BRAR—THR/NBRR/NT, BRI
P, AIBEMRKAER. XHARBRESFHERIEENFER. ERNERERIKED P&
BB BRI, B R BB B BB R A B R Py B R RNER, EBEER
mi], KMERHEHE, FERBXUHRAE, Leinders AXNFRAFRA B 1% M
Listzriodon T4y, Bunolistriodon T ZH . R{I1EE Leinders 9EAM S, Blx
MEAEHEREEBREXRREL ERMNAREBEMITEXNMIEA Lisriodon XA B
RSB B, X MHERS AL EEMNGF BN ENCEREEN. BT ERE
HIB X — BE R ZE BISb , XA PR E— R I H B HE £ A W3 be s B 05 R o 58 I 0G4
n, B R ERE R B Listriodon B OTBFHEETE i B B M A0 Ik, P P, ]
WIREEN RES. i ARIMEE RRAX NN EFOMEL, flakEE, &K
HRWEEELNEN. ik, RITANBRIZM Listriodon Brhoyiho XEE, BRBEXM
M iZE: Bunolistriodon | o Leinders i85 3t, Arambourg 1933 £ 1 Banolistri-
don RTRAEIR, RAMEH AP EBIHM, 1&EWHNBERR; XMEANE
HARM 1963 FEHE, HAX—FHARE T BEMUATENL. X—HARMBAGERE
FHo W Arambourg 1933 £ ERBABIMTEH , 1Y Bunolistriodon j224 Stehlin FLL
“Listriodon” lockharsi R ERIGFI LB TG, AKX MERT AR, R
S B | IEAHIRE, FLL, BAITIAN Arambourg 1933 4E/y Bunolistriodon [j 2975 3% 4
o

2) KT “Lisriodon” jeanneli ¥R XAMMAB/RRIT —RHTH P—M Bk
o Bk, mERMEBRRE, BRI LE LR Bunolistriodon lockharsi TRMEX 47 o
X Arambourg X FHMFIAA—BIEE, 1963 44 X3 —F KB XA FAILIE
B Libycochoerus massai WREENL, RZEFEMEER, FERKEEHED L, TR2MITH
BHXJLANFEEITA T M Bunolistriodon 177, BEBNICLHE Bunolistriodon lockh-
arti AN T HREREHEX—NLRIBA “Listriodon” jeanneli SGZIAVE? ANk G
FEERME, XPMEEREETEREN. ZFEJLEXEFHNRM. 1976 F A. F.
Wilkinson igiR T RE B RENXMEIH M. XEMBEZEKHE Rusinga 5, HE
BRENGHERNE, EALhEY, SENE2REREN. FitkhE—TFK (A. F.
Wilkinson, 1976, Pl. 5, C) W TRRXMFWHARZRXBOCTE, ENIRERAE
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HEX— ) XN TFTFERE, TR Bunolistriodon lockkarti WASEAR, WAL Libycocho-
erus massai —% o XRIETW P B LK, IR, BRI P [AIMIEIRMRE, Br P th &
FHEDFNTER, MER 28RN, XWENEUERIELET L, EEM Aram-
bourg BEEIEHAN, BEMNERNESZBEVE, BEE M RIE; BIIWE. AETIRF
15 ENES M 515555 Bunolisriodon lockharii T BHREHLE, BHEXE
FERMARIEX MR BILERIE, {H2 Listriodon splendens TEIX L6757 H A AR JEX b
MXANRREAN: ENERGZEUEN, ERNRETFIRERG ST, B85 RAE
Bk, b, FLIEE, RIEXDHAN Bunolistriodon lockhars FaEEL, MBZEAA
Libycochoerus, FeiX 8 HbB IR B — 1 o

3) %F Libycochoerus K1 Kubanochoerus K4 tEMZE #MmEITIAYEER
K LR EREEBYIHA—NE, REFWLEHKA Bunolistriodon, ALK H Kubano-
choerus, BRH RN ZETKF Libycochoerus, BATIER LT B A RAOMBEINA, ERIKH|
WHL.BT LEESTHE IR Bunolistriodon lockharsi 8, B LU AN X FIAE LB M
B: —1MBEIEMM Libycochoerus, f¥5T =/ Fh: L. jeanneli, L. massai F L. khinzike-
birus (J, Wilkinson, 1976, pp. 230-236); B—NEBNEERWA Kubanochoerus, @i‘ﬁ

K. robustus T K. lantienensis, “Listriodon” gigas F1 “Bunolistriodon” minheensis %3k

AR ERAIREETX M E. XWMBRIXBIMFIRMNT:

iH

Libycochoerus Kubanochoerus

LERRS v IE, IE M° fRIT U T, B M* 7, %) 100 mm
2. W) A — BTSRRI B, B IEIR HI% S H

TEHEF, IR T R I gmafesl, 5 MeLl 45° AR, A

WRT I

3. A —RHRERIE i B —XFEE L ik i@ sh , B Em Jm”
4. BETIEF G EFEHR BETRE SIS 21T
5.PHIBLEE. K4 PI 0 3/4, PL R P; A BICBFE,ETHRNT PIH 2/3,

FIERRIRIE (MBIEEH TR, P P; WK
6.PY, M I M FERT K R
7.M, FIM, BIG R L, BR Bk, A KM GE

XE,RNRBEHM A AN B GRS R T =1 8: Bunolistriodon, Libyco-
choerus R Kubanochoeruso FE—NBRRAHNBEERER, EREHBHKEX—XRD
FIERE FENAN BRI REL, AthERAENESER, —PMEXERITIEN,
ifnJa — B & LT BRI K fo
2. R AR R S e

FLLRE A, RTE ERBRRI S, TEER VAN Kubanochoerus [&o [RILHIFEFIX A
BHWERM, K. robustus, BEHLHSOZERL AEEARM, XEXGE: 1) BR
PR S I B U Y R KR, T AR AR AT 8 , FLRTIR AR M URTSR NI ZERLO RO 8
FHIBARE BB M %, 2) BREMPEE LB BRMERRNBERRERET,
T EREHEE, £ M HERS RSB (J, Gabunia, 1960, PL. 11, 2); ZER LM EH
R EAEYT, ARE, &8 M REIHE. 3) 76EE R hBiEk 5 R SR 542
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Fr.EEBBERE:; ERLHEHRE LT, BEE. 4)REIZR, BRMNH”
EEZHF—%hAE; EROHORATEEXEKE, SREEGEE -, 5) BEMY
FAESE T PRI P BDMA; RO R I BRE R, 6) ERFhay P Hxt T,
{5 P, B 2RI TERLH R, P B/ E P IRRE, 7) BRI M3 (R B, &
BlEM ZEREALEBK, ERXEXFhE —La] KRBT, BEINERE
i EE 2408 - 311[: 58

“Listriodon” gigas 1 “Bunolistriodon” minheensis IIHE BRI LE, MF T SHE
BIIRKEES A LA AN Kubanochoerus,

Kubanochoerus gigas, HIE Pearson {0, MALFAGZARE: 1) B&E P
2) B PRI P R F 505105 R BRI AR, BR/NT 45° 5 3) BN M B TR
bR EE#ES: M HIRABAERE, M ERTmEN— RRA, EEREL—SE=/A%;
M IE=HATEH (TRR+TAHRR), BERE LB ANTF N, Pearson
T MRS EE K P, HTHRAEZLRERAT, RBGTeWrE, mRXIFREME
T (1963) ZEBFEIE MBI THM KL BEE T X —Ho MXERAHE, EONELAD
N V=P of 2

Kubanochoerus minheensis REIMT TF K XNFMNMEBREH/N, BRI P BILE
E, BTN EE LNhEEERS, XERFEERMALHBLARE SIS o

BT DL B LA B S, FD AR A RIXI R 1= i 1963 £ FridR B “Lis-
riodon” lantienensis JLP5E&—F, FILIME RN BIE G2 P s, ZETEHNR A
L& AP EAHEE: EZFNERE—HEN VE, I RIASRIK, a0 WL
R AR, N ZRIEE —RER, "TRERNA BN WA AT DUEE—E,
HEVEFME LRTUBIEBNSRIE: L4 P IETRREAT . aBEEIMNE
Mo FLAM B PR RRTE B KL R, REHEARR, AREEERELE &
T, 5 EARA AR BRI RERE, flindE M'—M* EMERTA AN
WARHIRT NG &R R R/ N R XU ARAERIZE B AR R R 215 HARAR N HIN =
MEE X=EAMHE R R EBENE, MiZEMELNEARN. WHX=AMER
o 1) WWHARAR ERRRIA, M HEEE{L 27.3 mm (FEFOHKEL 60 mm), FIIAE
&, XRHTZNEZEFRK. 2) BHRARERE T 1E. EMEHIHEL TEHRE
B, X RREEENT 5, BRERFE, 3) PIAIC LK C M B ZAINEIRRFAK,
XA RN, A, & LR, RATIA O ELLEHE /A RIS X s L ARR &
— L ARE SRS, A X BIR /AN, AT RUE X R — AR
3. E Kubanochoerus {47 B AL g 03B

Kubanochoerus TEEIN  (XIEH BB Al T KL, BRI T EMMEBE Tshokrakian
¥ ZEh, RT Tshokrakian FIRHY, EFEEMHEHEE =B ER N EBAENR
HEE 4B 4 A Badenian HEEN D FEME L, Tshokrakian 2 TRy Tarkha-
nian JEHHENIGE Badenian HURJEHS (A. Papp, 1981), 7E 1985 FHITHYSE/\JEH th
EBRE=4BES N LR /NIRRT , T Tarkbanian fEREIY NN 4 g%k
TR EY , TR BN MR T %o XK, Tshokrakian BRA/S Badenian HYRJEIARRS
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bt (L. A. Nevesskaya and M. F. Nosovsky, 1985), Badenian BT/, HER—%k &
W ERMRER LT EANRERES 165205 B4 (D. Vass, 1985), ZR
FFASY A TEEEEPOMNE, S AENEMNNRXARLIE AES 15—-16 5
T, NEBNAHWBARENRIAZIMERE , BTN SERINAY Sansan ZH¥FALL
(Ta6yuns, 1973), FREIHE Y F MN 6,

Libycochoerus jeanneli B @R BB E#AAF L BEhEBE MM Kabano-
choerus IR, B ARITEIER Losodok A1 Rusinga ffy Hiwegl A, 5
—BAr, RBECLRFERINE, KRAZES 18 HHF (Cooke, 1978), Libycochocrus
massai Rl L. khinzikebirus FRIMTILIEA Gebel Zelten, T EH H W wgeH (M. Pickford
and C. Erturk, 1979), BI—AFpAMKRE/N, B—FhH Kubanchoerus robustus EAR%E,
Gebel Zelten BE LM FERMWE. T EIRHINGSHY TERNA Burdigalian e &
J& Cooke (1978) HEEAXLES 16 H i Fo

BREM Kubanochoerus lantienensis BRI TR ORIPBEFEE HRZERNH, AIHE, /X
B, T B SRt I /R Bk & N2k A0 Benovererexasn ¥ — %, 78 B4R 24 T BRIM
B MNG6, XTEFNAMNNNR, FRXIREMFEREBEEREFHR T HFHNTTE, &
RHOTHEEZTXRAT —MEERh hH R Kada, BPEARDEIEBHERN
(1978) MMM E MBS /REEER LT . BIMATIANARREAEN S5FH O & 5
b, RS g i it o L B B OB RAB R R B R BEE#E G /RADRET A
RERH Kubanochoerus, X A FIT LR A HEWT (B S #¥%E, TEETRIH).

Kubanochocrus gigas BANRIAT HMAE TEHER LB XM HANNREEREZRZ
HHEIFAPH. BAERNA DL TXNFRNL A, BRNANNREENTETR
HTe XFE, XAMMRATBER E—ANFREZER R, AHALER—MRE—#X
E A WMANIE SRR ORI, XERSARBRN, XARBOERE KD
REELHMAEH KL

Kubanochoerus minkeensis R T EHEBRNZ B >E, HMEESE L RAH
Yo XANMFBBEN, NiER S, 8 P HRRRNIT U, XETERRMEER
IR Il iR, R R BRI B E R ERE,

(1987 £ 6 H 5 HIKHE)

g £ X MW
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DESCRIPTION OF A KUBANOCHOERUS SKULL FROM
TONGXIN, NINGXIA
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Huo Fuchen
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Summary

A rich Middle Miocene mammalian fauna was discovered in a gully named Maerzuizi
Gou, Tongxin County, Ningxia Hui Autonomous Region, in the winter of 1985. Among the
fossils is a well preserved skull evidently belonging to Kubanochoerus. It is the third and, as
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far as we know, the best preserved of its kind so far in the world. A careful study of the skull
has enabled us not only to review all the fossils previously discovered and assigned either to Li-
striodon or to Bunolistriodon in China, but also to clarify in certain degree the evolutionary

trend and the classification of that particular group.

BRIEF DESCRIPTION

The material to be described here consists of 1) V 8501, an almost complete skull, with
only its zygomatic arches partly broken and the fragile parts on its ventral side and the occi-
pur slightly shattered; Both C and the right I’ lacking, male of middle age and 2) V 8502,
associated skull and lower jaw, lacking the parts posterior to M3. The specimen is broken
into two parts along P3, which were largely destroyed. It represents a slightly older individual
than V 8501, of male sex.

Skull  Its facial part is low and very much lengthened, with its upper roof and its alve-
olar border roughly parallel. Preorbital foramen lies above and between P* and P* and is
situated in a deep and clearly demarcated fossa, which is perforated anteriorly. The anterior
half of the zygomatic arch forms "an extremely broadened (vertically) plate, stretching down-
ward beyond the alveolar border. The lower border of the arch is much swollen at its middle,
forming thus the widest part of the skull. Above and posterior to the postorbital processes
there is a pair of “horn”-like protuberances, projecting laterally. The most peculiar feature
of the skull may be the presence of a large, single frontal “horn”. It projects upward and
anteriorly. Its base is located just anterior to the paired protuberances over the orbits. It is
interesting to note that the “horn” consists apparently of two parts: a pedicle, about S0 mm
long, and the “horn” itself, about 70 mm in length. The top of the pedicle is hemispherical
in form and the top surface is rather rough. The “horn” sits on the top of the pedicle, with
its base well adapted to the pedicle top. Apparently the “horn” has a ossification centre of
its own. Similar kind of “horns” are usually found only in Giraffidae. In contrast to most
members of the advanced suines there is a well formed sagittal crest, about 100 mm long, where
the upper border of the skull slops down posteriorly. On the other hand, the ear region is
<onstructed as in most advanced suines. The postglenoid process is barely separable from the
plate-like mastoid process. The external meatal opening lies high and far behind, that is, on
the posterior border of the zygomatic arch and at the mid-height of the occipital surface. The
paroccipital process is broken, but, judging from the preserved part, it could be moderately
long and points slightly posteriorly. The palate is exceedingly long and narrow, extending
far behind the level of the M®. Its posterior border is U-shaped. The choana is narrow and
high, so that the distance between the palate and the vomer is considerable. The occipital sur-
face is in general suine in form, but its upper part is not so expanded as in advanced suines
and the surface itself is not so relieved either.

Lower Jaw  The symphysis is robust and long, with its posterior border at about the
fevel of the Ps. It is deeply concave dorsally, but the ventral surface is rather flat, provided
with a narrow sagittal ridge, which is bordered by a pair of furrows on either side of the rid-
ge. Nautrition foramena of various dimensions are well developed on the ventral and lateral
walls of the symphysis. The horizontal rami are quite thick, but lingually excavated under the
molars.
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Teeth I' is extraordinarily robust, transversely planted. Its labial surface is strougly
convex, covered with fine striations. ‘There are two longitudinal grooves on the labial side:
the mesial one is long and deep, while the lateral one is much weaker. The lingual surface is
flat, but rougher than the labial one and with strongly developed cingulum. ¥ is obliquely
planted, leaning against the lateral side of the I' from behind. Its labial side is convex, while
its lingual side is slightly concave vertically, but still convex in horizontal direction. On its
lingual side a weak cingulum is scen. I® is similar to I, but smaller in size. A small diaste-
ma exists between I* and I°. In contrast to the upper incisors, I; and I, are much alike, only
the latter being a little larger than the former. Their crowns thicken antero-posteriorly rapid-
ly toward their bases. On lingual sides there are three ridges on each of them: a very promi-
nent central ridge and a pair of ridges on both mesial and lateral sides. I® is asymmetrically

constructed, disproportionately small and low-crowned

The upper canine is very robust, weakly curved and open-rooted. Its cross-section is ro-
und in form. It projects mainly outward and forward, only slightly downward. The lower
canine is of scrofic type. Its mesial surface is wider and more convex than the lateral surface,
and the posterior side is grooved, without cement coating. It projects mainly outward and

v

upward, scarcely forward.

P' is similar to I® in crown structure, but smaller, more low-crowned and with two roots.
P? is triagular in form, widely spaced from P. The main cusp of the P* is situated diagonally,
forming an angle of about 45° with the sagittal plane of the skull. Lingual and posterior to
the main cusp there are protuberances of irregular form. The tooth is surrounded by a con-
tinuous cingulum. P°® is similar to P%, but larger in size. The outer cusp of the P* is bi-cusped.
On its labial wall the separation of the two cusps is visible at least on the upper half of the
crown. The protocone of the P* forms a wide-opened curve of considerable width. M* and M?
conform each other very much, the latter being slightly larger than the former. M?® has a ve-
ry reduced talon. The lower premolars are all laterally compressed, each with a cusplet be-
hind the main cusp. The posterior cusplet of the P; is much smaller than those of the P; —Pu.
The main cusp of the P4 is scarcely subdivided into one anterior and one posterior cusps. M
and M, resemble very much their upper counterparts. Ms possesses a comparatively large ta-
lonid, but it is still small in comparison with those of the other species of the genus.

DISCUSSIONS

1. Nemenclature Problem So far four generic names have been proposed for the
bunodont listriodonts: Listriodon, Bunolistriodon, Libycochoerus and Kubanochoerus. As regard
the question which of the four is to be chosen as the legistimate one, opinions differed
widely. However, it seems to us that the core of the question lies in recognition of the true af-
finities of two important species: “Listriodon” lockharii and “Listriodon” jeanneli.

1) “Listriodon™ lockharti This is one of the most controversial species in Listriodonti-
nae. Nevertheless, the features shown on the lower jaws described recently by L. Leinders
(1975) convinced us to associate the species rather with the lophodont listriodonts than with
the bunodont listriodonts as usually thought. The most important feature demonstrating its lo-
phodont listriodont affinity are the strong reduction of its Pi, the enlarged diastema between

P, and P, and the presence of a pair of connate cusps on Ps. Based on these features, Lein-.
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ders suggested to retain it in the genus Listriodon. As regards the genus name to be chosen, we
are of different opinion. It seems to us that the species in question is too primitive in cha-
racter to be included in the same genus as the highly specialized lophodont Listriodon, especial-
ly when its bunodont teeth are taken into due consideration. Aramboug coined a genus name,
Bunolistriodon, for *‘Listriodon™ lockharti and other bunodont forms in 1933. Though rather
implicit, Arambourg’s suggestion was by no means vague and would cause no misunderstand-
ing. Therefore, we are inclined to revive Arambourg’s name, at least for the species in ques-
tion. Thus, we would call it Bunolistriodon lockharti.

2)  “Listriodon” jeanneli It is true that, based solely on the type specimen, a skull frag-
ment with P>—M?®, “L.” jeanneli could hardly be unequivocally separated from Bunolistrio-
don lockharti, However, the new material described by A. F. Wilkinson in 1976, a lower jaw
of “L.” jeanncli, revealed that the species in question was markedly different from the other
species in its lower cheek teeth. As is shown on Wilkinson’s material, the P, of “L.” jeannel:
is still quite large, doublerooted, the diastema between the Py and P, is very short and its Py has
practically only one central cusp. In all these, and some other features mentioned by Aram-
bourg in 1933, “L.” jeanneli resembles Libycochoerus massai very closely. Thus, we would
not hesitate to include the species in question in the genus Libycochoerus.

3) Libycockoerus and Kubanochoerus So far most of the paleontologists have held the
view that all the large-sized bunodont listriodonts should belong to one genus and called it
either Libycockoerus, or Kubanochoerus. However, we consider it appropriate to separate them
into two different .genera, based on the marked morphological differences listed in the follow-
ing table.

Libycochoerus Kubanochoerus

1. Posterior border of palate V-shap- U-shaped, far behind M®
ed, near M?*

2. Upper incisors form a rounded V- I* transversely planted, much larger than I
shaped curve, I' not much larger than I

3. A pair of supraorbital protubera- Prominent supraorbital protuberances+
nces, not very prominent large frontal “horn”

4. Upper border of the nasals as- almost parallel with alveolar border

cending posteriorly

5. P1 less reduced, about 3/4 as long Pl strongly reduced, equal or less than'2/3
as P2, diastema between Pl and P2 short of P2, diastema long

6. Widths of P*, M and M® exceed approximately equal
their lengths

7. M; and M. square in form elongate antero-posteriorly

As a result, we split the bunodont listriodonts into three genera: Bunolistriodon, Libyco-
choerus and Kubanochoerus. The first genus belongs in fact to the branch of the lophodont
listriodonts, being a primitive form of it; The latter two genera comprise another branch: the
large-sized bunodont listriodonts. Libycochoerus consists mainly of African forms in this case:
L. jeanneli, L. massai and L. khinzikebirus, while Kubanochocrus consists of at least four Eu-
rasian species: K. robusius, K. gigas, K. lantienensis and K. minheensis.

2. Species Identification of the Tongxin Material While doubtless belonging to
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the genus Kubanochoerus, the Tongxin specimens differ notably from the type species of the
genus, K. robustus by the following distinctions: 1) The type species has a strongly dilated
zygomatic arch and a plate-like facial crest, which starts at the level of the anterior border of
the M®. The Tongxin specimens show a facial crest less developed, starting at the level of the
anterior border of the M®. 2) In the type species the ridges bordering the heightened central
part of the palate bones converge anteriorly and eventually form a sagittal crest on the palate,
while in the Tongxin specimens the same ridges are almost parallel. 3) In the type species the
palate is in general wider, and the tooth rows converge anteriorly more markedly than in the
latter species. 4)The “horn” in the type species is described as having a longitudinal dorsal
groove, which is lacking in the Tongxin specimens. 5) The I' is proportionally smaller in the
type species than in the Tongxin specimens. 6) In the type species P is stronger, but Py is com-
pletely reduced, while in the Tongxin specimens the P! is smaller, but Py is still present. 7)
The talon (id) of the last molar is evidently larger in the type species than in the latter.

Kubanochocrus gigas is represented only by teeth and limb bones. Judging from the des-
criptions given by Pearson (1928) and Liu and Lee (1963), there are three differences between
it and the Tongxin specimens. 1) K. gigas has no P' at all, a fact first doubtfully suggested
by Pearson but later confirmed by new material described by Liu and lee (1963). 2) P* and
P® in K. gigas are less skewed in relation to the sagittal plane of the skull than they are in the
Tongxin specimens. 3) The talon (id) of the last molar is larger in K. gigas than in the
Tongxin specimens.

Kubanochoerus minheensis is much smaller in size and, therefore, is easily to be distingui-
shed from the Tongxin specimens.

In both morphology and size the Tongxin specimens are almost identical with those of K.
lanitienensis, if we exclude from comparison those features which Liu and Lee erroneously re-
constructed and extrapolated for that species. These features were the supposed presence of
only two pairs of the lower incisors, the extremely long snout and the exceptional narrowness
of the palate squeezed between the cheek tooth batteries. All these alleged distinctions have pro-
ved untrue by our new and better preserved material from Tongxin. As a result, we included

the Tongxin specimens, without hesitation, in the species Kubanochoerus lantienensis.

3. Age Evaluation of the Chinese Kubanochoerus Fossils According to the la-
test data, especially those delivered on the 7th and 8th congresses of the RCMNS, the marine
deposits containing the rich Belometchetskaya fauna, the Tshokrakian Formation, are to be cor-
related with the base of the Badenian Formation of the Vienna Basin based on nannoplankton
zonations (L. A. Nevesskaya and M. F. Nosovsky, 1985), The base of the Badenian Forma-
tion is recently radiometrically dated as 16.54+0.5my. B. P. (D. Vass, 1985). As far as its
correlation with the European mammalian faunas is concerned, the Belometchetskaya fauna is
doubtless to be compared directly with that of Sansan. Libycochoerus jeanneli was discovered
from Losodok and the Hiwegi beds of the Rusinga Island, East Africa. They were recently
dated as about 18 my. B. P. (Cooke, 1978). L. massai and L. khinzikebirus were found in Ge-
bel Zelten, Libya, which was recently dated as ca. 16 my. B. P. (Cooke, 1978).

Kubanochoerus lantienensis was first discovered from the Koujiacun Formation, Lantian,
Shaanxi which has been customarily considered roughly equivalent with the Tungurian Forma-
tion (Zhow, 1978). In light of new data, we have to lower down the age of the Koujiacun
Formation and the Tongxin deposits bearing K. lantienensis fossils to MN 6 in the European
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mammalian biostratigraphic timescale, much lower than that of the Tunggurian Formation,
which is now justifiably correlated with MN 8.

Kubanochoerus gigas was first found in the Xianshuihe Formation, Gansu, but later was
discovered from the Koujiacun Formation 4s well. Since it coexisted, at least partially, with
K. lantienensis, K. gigas must have lived during the time-span covering the European MN 6.

The deposits yielding the fossils of Kubanochoerus minkeensis was originally suggested
to be correlative with those of Tunggur (Qiu et al., 1981). Since the species is morphologically
rather different from the other species of the genus, it is hard to say anything definite con-
cerning its geological age. However, an earlier age assignment is not to be excluded.
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