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1987 &£ 7 A . VERTEBRATA PALASIATICA figs. 1—4, pl.I—1
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AERT EMEERT BFEPEROKEPE LGN A — R ER & & Hapalode-
ctes hetangensis sp- nov-, FIRIELBRENKETEPNARENI LA BERHBIERL, iT Hap-
alodectidae F} (Szalay and Gould, 1966) new rank, %52 % 3 Ht B Hid kb sy 4%
BrE#4T T HiRo

I

—. HI

BREhE (Hapalodectes) —B/NBIMAFAW B (Acreodi) Z1#. BRI ARRXK
RATIETHRFEMLMD LB FEH, &6 — M. MWERRHFH IR, 2i%E
i, X B MNMRB AR, BALEAARK, BINAR—RAETRNREE SR
HYFE A,

ZERRZAN—BMAMA(—EHTEE M A TED, & J. L. Wortman T 1891 44
Jt3% Wyoming # Big Horn @MREIM. BT INLEHRRLFERE Dissacus, T3
AZBo 1909 £, Matthew #E THRHE Wind River ZFHME —PARBE T, H A&
¥1/8 Hapalodecteso MGJG, ZBMHENEEB/BELRI;, BHERD, MHEARK. £
W, XBMHARBWED, REPEZEAT AL - +EROEARFRT 2B EH
BRELFEEFth, URAEFERBIFARZEZAER X EEN—E T XTZE
BERIAKFEL, Szalay (1966, 1969)E#TH RENHR, HATCBEYL—FUH (Hap-
alodectinae); 55 B FL (Mesonychinae F1 Andrewsarchinae) —&IFAPEFRL (Meson-
ychidae) o 3E+ % F 3K, BRRET ILMNEAX - ERHOEMOHE, BLBM RS AT,
FRUBEHESRL.

1982 &, EHXSAHBEER TRFEPRI N oBEBHREDELERE, X
e~ SR B B— 3k BRRE S 5. BRRRBIEAS NILF A AN IZBERTEEN AR
BLMEREREVMXERNHETHEIN. EHFXMMBNAREREERAI
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HEEH B THEMRIN X — R T RN ABRX X —REZ LB T
FEARR I, BRELEHFIEN X —URNAE S RUBRD TRER L, X5, RITE
EMRTESHERPXAR, AT EQRPER) 585K T ESRXANTTEH B XM
Ho

EE+ o RSN ERES MBS TIE R EEA L, ERALESR, ZAKRE
BAEA BT R SO AR, A XN, FHEREELARINERERROTF
WA AES %, £EEARGEHEYE McKenna XN XEAREN = HED I
B E, RARMHEMZ Y ERENER AR, RUHEAZERMEERTFFE
AR Lindsay W LB BB XHFE, ETEREEEHRF. X ERAFZLEE, Xt
TR Bl , 38 LR R BRI o

N | AR SR A"

B 2Acreodi Matthew, 1909
¥t Hapalodectidae (Szalay and Gould, 1966), new rank

13 Hapalodectes Matthew (1909), i— D HEo

S ALEFRAFHENE R R,

BERBE Mo kFKRMAE, RRBAMLBKREK, BEHF. BE/ILFEEET
XX MERNEEREE, LEEMPETRK. BEREFERE, BERERHE =%

kAo BEMER ks B0 BRte LRI REEL, R K B L

WHIE DI EA BEFLIT (vascularized embrasure pits)o TR IR, FRIEIEA TATR
WBHTL, FTENRIRE A L (re-entrant groove), B IJRERE,

B Hapalodectes Matthew, 1909

BREH# Hapalodectes leptognathus (Osborn et Wortman, 1892)
JAAF H. serus, H. hetangensis sp. nov.

S RABS .

W AR,

¥¢ Hapalodectes hetangensis sp. nov.

(BR 1,1a,b,2a,b311,13,b,2,3,4)

ERRE —NERAOLBERTHR, LEREFEES DPP'C—M R DP,C—M,
(V5253),

PARE — P SLERETEHS, EERBNE M REKRFENER T HE
(V5254),

i WEHER BB ER.

HRRBE FhFi. BEH,
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B ka8 (Hapalodecies hetangensis sp. nov.) L& ,3PmEHI
Fig. 1 Dorsal view of skull of Hapalodectes hetangensis sp. nov. A. V5253 B. V5254

HEdBE DUAHAENOF L.

BE  BRDLAME/N, PO ETHEIR, THETRERRE, KA TERM H. leprogna-
thus; XU BRI RFFH RN, FTEETERREXMHNT H. seruso

R V5253 SRARSKE B GBS, TR EMRE, DPPT Rl DP, i
R, PRI M; REFH A, M WFRHRER, ERE—GEME, V5254 SkE
R T RISy, MRARIEE R B R R A 4 KT L0, BT R R R — R AE A
Ko

ko FIFEHRBEPENLBRRKMAE, INERREEFRIARLEE L),

LB FEBEWR SRREX S Ho MERTS R L& 02 AR BT , I RE S, B
—HM5rFEe HEEAR LRTEN, LFRERR/NERKER, X—H5 P EREENE
XERRBIEE, MEELT Valporus —RFHBAELR, BEILFEXR/N, ALTHERT
SN, BERKME, HESAETEBRT ROMRD, BIGE/D, (RTYWRATE, H
MAEREERERS LaEE. EHMBENE ETHARKLT P £,



164 HOH KB MO R TR

K2 Zﬁjﬁﬁﬁ'qﬂ% (Hapalodectes hetangensis sp. nov.) 38 (V5253), IE

Fig. 2 Lateral view of skull of Hapalodectes hetangensis sp. nov.

HBHENERE, AREWELKE, ERERGEN. MEMEUMARE LMBES, T
REBA LHEMBEZA, MBENWERRERES, SEENWE LXOES, #IARES
%o £ V5254 SLBE L, HBHEANMNNME L.

TREHR AR, MW F BEE R, £ V5253 SL& b, KRS EMERSE,
BE V5254 SLBLE,REEHERENBIRRBERELE. HBK, FRIBERE,

BEERY, ESEALLERNESEN—Y, (B 2)

BENBERBERMTH, BEFEKR, REEGERNERARD S, EREERSE
PEBEM L4, EIEIE ES. MBEESNATHEERSSN kL. iMREANLTES
ERIEE L, BEALERBEZN, ERSHBER, ESHER LAESH, W
LIBR, EAWNAAE. T HIE T . EHR . AAMBEENRIITOE V5253 545
AERDTBERT. SEEIARBATOBER, ATH - LaEEKk La—E& %m0
R4t

BELHBRENELER, BBNLEIXSHRE: —XARMH, EE TSRS L
BN B —XAR LW, SEBNERREL . FEREZSH. BENTIRRET
T, S BRNBIRES, REX, BATSMHZE P L, tbhE R Vulporws BRREE
Al

BERE. BENE=AK, HKUT PR P ZE(E 3). ERFLA BB,
T E - LRENE%. BAMLTE —EMA&NTS%. 5 M REENHE— L&
AL, BRI ETL. LATE R RERR, RATR&E RN N/NTE o HEE
Sk aRE, ~ERKEMIL,

EMBLLh ERENRK, ENBREASEEERS. AR/INmEHE, BEXT
JRRABEE B R MR BE B Ko BIRLSR &R /INET 40, Ml TR o RIREE T
o TARRBAMIR, SRTHE — R, X375, MaiR. SIEFAER, frTx
158 P, AT T BE AL REE — IR RN FL, HBEE R O, BREERRNM. X
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3 AYERETea (Hapalodectes hetangensis sp. nov.) LB (V5253), BEEM

Fig. 3 Ventral view of skull of Hapalodectes hetangensis sp. nov.

HREFLBK, BUEEXTEROERE L#E FREERA TR GA/GE, ~EEBHR
o BIRA,ERHB M, BH K, HREBE=FEBMNE, Presley (1979) RIER
BPRERING, BAEMASMAINFARERXHENA BN, —MTHEER
(basicapsular fissurc) PPN (FRANFIRA M, (MICA)), BT EHREREN
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B4 WK B E (Hapalodectes hetangensis sp. nov.) FEI-R (V5253)

Fig. 4 Mandiblz of Hapalodectes hetangensis sp. nov.

b (above): BEEIFL (occlusal view)
TF (below): JBE I (lateral view)

MU (RIEE FriA VB BK ML E (PICA))o 1A, EHIRFE, A0 GEH NS
ORI Z B At BLEO M B BRI, AR AT b TR0 2 R 0 A0 T B B0 B
i, EEREE R TRERN B =%30KE, {EEKIE Matthew (1909) TR
MacIntyre (1972) 3$8pE B FERMAZDIWRORE, EHFIRETHE =R EHH,
£ V5253 SHANEHIREAEBEW T L4, A - E£ERONS, BRENE, 5
Matthew F1 Maclntyre #REINFEIIKHIOE—B, AXRAMIINGS, HitEas
AN AMB. B—FEHA, LT HRWPE, BIRENR T RATHERER (piri-
form fenestra), AMZNKE, BEBIKBE=ZFBTREEAHAB 0, B R, At T
BRE 2 Bl HEERAISMU, BB ER. RELLATER (SNEE )X, T HiRN R
%, FrOm B ERTRERE R » B B /INFL, BT N R BT FF 0 35 DY #4845 57 (hiatus Fallopii)
R O,E/MIEGEFOZEAERELESEE LRNHA, RAZRAA—-BRENER(EHE
PR, EEHAFEE,F - EMRNEHEE, AEITHEZAI. EEHEE
FHOWEI S, &S, AMKEKIE. BEWZSA—-KOHERER, ATIRERE
SMlo HEEERBIRZ M, B —ARENIHER, KXY EFEZ (basicapsular fenestra)
( McPhee, 1981), ZEHBMIGEZE (caudal tympanic process) EMRB HH SEREL Y,
RAWBIHE —/NBEZ, TREEFHZR (tympanohyal),

TRBAH(E 4), KEXEHEE, HEELAT M To FTHRNMAEP ZEM F
—KmMEkfiE. FTAEREEME K. FABX, HEHK, rBRRULEEIEE),
TEif/INIaEH. RNERERKE. BEWNNALL, flIE—MLT P T, FEH —MLTF
P,y Fo FHBEA K, HYIRIMRME P, 5%, (HELRERE,

%ﬁoﬁﬁ:g%%%oWE3&Vﬂﬂ%ﬁ$%%%%ﬁ%K%%ﬁ,Hﬁm
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R KIS ARER, i, TS IR B REER, V5253 SMRARE T A
EREHERE BT MRBESE, ERERK, BIEAMEY, fIE&F —&K L it
PEA I RIE, V5254 SHRARBT AR EREEE, MGHEHIK, ERgIER KM
fHito P EBTEAEPR/N—A4, 2R, BRRE, NERE=AK, RE—1TRHOR. %
B T Ho PPLb P BE K, MR, (U — AR, MR GTE. DP* Hikft, W E=A,
RGBTSR I R K AT R RIGM R/ Ko 746 DP LI, BB H — PN RAIL, RE2Y
P’ HIZF IR, (H PP RN FRHASG H. DP* Hikifk,tb DP* K, k@55 M
I, B — RIR KA, FRNGEF o MOGHTE, B RtbFLRK, AR, HERIE; K
REHER B RERMEGHVERALET. A —BiIE%. M 2 LAGHEAE, #AK
. FIRILBRRES FIEM AR M HNMRETRREMA; RREE; Ltk
%o £ V5253 SHAL,M FHRERER. & V5254 ShiALE M BEERE T —
NI, RS M AMUBTRIAOGIR, B M AERIER/INGE , THBA M Algetk M /I
FEIGM PP E M SMEAH BN REE B BEOKE ALY (vascularized embrasure pits),

THEXIE V5253 SHrAR L. RIGEKX, (BAH, BRI H. Py MR, B8R,
NH—PMREREEIRR LS. Ptk Py K, SR, R, MME=AK, NE—1%.
DP, 24 Fal_ERESEIF, kb, WG E BB = ABMIRE; TRARHE, TRk
/i s BR AR X ER AR, TDIR, RT3 —/IN 82, 76 DP R R BB H — N R AR, B4
P, TR, b Py FUAERI K, (HRM Py RSN T R R P HikTZE2IFH E,
B NHRAREKRE s = AR, NH—KOTRRAER, B R EH; L TR FERR
W EREEAR, 274K Py RO Py, P, O P [HE /N =MTHEHENESKK/NLEE
o M BRI, TEERMLEERIF; FRRIEHEKMEH; FAIRE TEREE:; /£
THRIR T, EPA/NER; FIERTREA M (re-entrant groove); BREEER TR, RIZBAE
EHPRIEE. M b My B5K, EHER, THEKRHL M BEREEELEE. M b
M, M; BRREE, FIRARATER s TRIRAT F MRS NRER AT I IR 8 2 714k

MEFHE: W173—174D,

e

LRt S 5B ENR SR ME/NGR 1, Table 1), V5254 SHRAR L
Stk b E BRI H. leptognathus (U TFRKFTIZDHE 1/40 BrAMENIN, FIEKRAEGHES
JLEMPXFIEE: P L TEIR, FEAE FERE M, TRIRTFIHERNNEERN X
B, M BEEFE/NIERBRNRE. ES5EMBEINH H. seous ZRIFE M T I

£1 OERAPESHMREBERLER
Table 1 Comparisons of length of lower mclars of Hapalodectes hetangensis

and other species

Fik . i
length of tooth (mm) H. leptognathus H. serus H. hetangensis

M, 5.5—5.7 ?74.5—4.6 3.4

M, 6 5.5 3.1




168 Sl B B Y% ¥ MR 25 %

ft: EEWRTERREE R, TR REZRHFEK  TARTRRESH BL.

FIEREPENMN, TR TREREBANMEE, TREELL H. leptognathus
1 H. serus JRISHI% S

2. EREREEN=NTRH, Hapalodectinae KM EHMRTEMAE AR
B2 EBRRE—KERE, ESEHES T GEA REFLL, TEEFREIREA W,

AICIRER Hapalodectes {IS BT IR E B BH M T X — M5 HAMAMR TR T
ZX 5o B EIINLBRIETITR 2; Hdh, EEMRXAIFERT:

(1) Hapalodectids R EEXimE A, iz B FERT; Mesonychids REESRR/IN, Rt i, AL &
Yo

(2) Hapalodectids 7HE JLP-1% A H X B A; Mesonychids JHEH %4 HEHHEHX Ko

(3) Hapalodectids HiE 5 LAEETE#EM; Mesonychids B 5 _FAE R,

(4) Hapalodectids TR& RN R B ; Mesonychids JHE R, A M M5 E Ko

(5) Hapalodectids ZEMFEB (RYERBMBHRKE) HANEAK; Mesonychids FHH R
4 R |

LR (1), Rifi FRIRIE, /TR R B E MR e SRAITFTAL
XERRELR LT H RN ARNEEEALH. LR (2)—06) BRTHREHES
hEMNNBSHEANEHE R, SFEEFRBNERN Valpavas) R Ko NTHE
BN RERTERLE, Mathew (1909) HIERHEMWER. MM KINRBRNUHE,
RRESL BT AR H 8, EHED BRI, TBHK, B W B X, EMEERK, H
BEHRXEBERBNE BREROER, KR E, e ARG EX, ZMBRE, HEFEX
MHEHXERE, RE BRI L FRIENFITEFEEARAREE I (Radinsky, 1977, Nova-
cek, 1980, 1985), {HETRWAARKBALBERXFREEN. FHRapELFS5HM
KA BRRRA, RRTPEWLERE S R AR L TERNLBERAES RS
KB Ho BENLENRA#H S RA—ERGE REIRAETE T AR LR, R, %
APERREFET —HIFHR,.

FERETENEX 5L ENHARERR, o RTFHERR T —BRARE, BS
hEMEMRMEX WX FHERAR, .

(1) Hapalodectids & JUrif; e Mesonychids & B FHIT i,

(2) Hapalodectids B *TiJ5FL; Mesonychids F3xF5/5Flo

(3) Hapalodectids B #RFE A =45i4; Mesonychids I =274,

(4) Hapalodectids RUSKEE LB B &3k EXXAIH 5 Mesonychids 5 tbH Ho

(5) Hapalodectids E 88 K1 &S ; Mesonychids 3% 4,

3.+ %K, FE M HRE L JLANTA Hapalodectidae FIHEFh, iTH: Lokoo-
don, Plagiocristodon %,

Lohoodon B(BETUFN L. lushiensis) ZiRERBFESIK LBFHE W—NE M iT
Mo HEBFERA Hapalodectes lushiensis (Chow, 1965), JGEXiT Lokoodon (Chow
et al., 1975)o Szalay (1969)¥{&KIFIX TR ALYk £ I8 B Fh MR KR A, A4 Hap-
dlodectes THR/INFRSh, AL MK IR,
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Metahapalodectes = Dashzeveg (1976) RIEFRBFEFHARLETIEBHE K& Harsan-
XoGypexas @iy FRFHEMNILNFRFWITIINERI M M. makhchinus), XANETH
WSS R K/INS Lokoodon JEHIRLL, BEMERIEREZTH—1TME. XHIMER
ML Hapalodectes KBS, BNEFEREZNX IR, FTHGRMEREGER
FAEMNE, MIRK Lokoodon WTRFANS Pachyaena FIMAN FiFELE, BIIRAK
KRR, FihEHREEABUN. MIX—S%RE, Lokoodon F Metahapalodectes B
RIE Mesonychidae BHYEK Ao

?Hapalodectes sp. RRERBILAMIILAR FHFLEN—BEHE 2P WRHEA T
ITAZHY (Zhang et al., 1979),Z BRIEHRIER Hapalodectes BREHRFE, X—T M
BREE S H. leptognathus FITEIT, (BT R FFHOME— A0 — BT E i 21Ek /5 & #H BL
T RKRES, TOIRLEEERMFIEN TR REBTRS, REEE, ¥ 2H. sp. HA
ZENEARBZT AMNRHE . B 2H. sp. SEEMFALERFTLUEH, —&F
W RAOERE RN, Hapalodectes B TFRTE 2R B XL = AR R, JJIRERRE
UEAE XS FEAMU, Tkt ;im 2H. sp. TRIFIGR =M B LLBR BE M R, J1HREBR eI 5 %F
FN, AN IMES XERF SRS Dissacus [ TRTEEGMEU, Foh, RITHEWRE Dissacus
5 Pachyaena ) FHIEIRLLER, W B H 35 F 1 #B 2 = £ BE L BR B AR 0 3 » 00K BR e
XTSRS, Fik, NTRIFAWHNSERE, TRIRLE/N, DIREREEN L = fAEERE
Hapalodectidae FLFRIFIEX BT Mesonychidae B Ho MIX—E% K, 5E% oH.
sp. JAA ?Hapalodectes BB AU EITA ?Dissacus B EEEH,

FeENREEHGEN Plagiocristodon |8, KR FRIBRRERWWES 2H. sp. KUWIHE
Tlo WHESRMAMENTHEL GO

= . %I Hapalodectidae Bl & %7 BHIITHIE

FEARI S, BATRAT Acreodi (FEPIE B )YEEX Hapalodectidae (k& EF) H
— KB ETR. X—ZREFERE Matthew (1909) HHFERELY; N AHHEZE
—F B RAN G, BEHAEMTUOMANEE ‘Taadaptive’ X—%Ffi, Van
Valen (1966) MHtEAIREEFETRITEHM tiisodomt ZR, G HMEEBRERTE,
FR, —EHEEMWTHTERMBRTEBE, BRI —B (Aceodi), {EXEHH
ThEHEE (McKenna, 1975; West, 1980; Savage fI Russell, 1983), X—E{{EAH EHEMN,
BREZBAERIRA Acreodi VENHEH —F LB ITHRNERZ—S

EHERFEAN=ATURG, REFEE-IITEUETFUOLHE, TR, A&
HFINATENT Dissacus R Pachyaena Z{8HgH T (Osborn F Wortman, 1892), A~
A> Matthew (1909) @i, X—BNUREBETHEEY, REL T 5L ENEE
AHE, HABRTERRTEZNNE —ARAX R, Szalay (1969) A iX —LBHAVE R
YEL = Fpill, A6 FTEEE R M BBl & 3 AULL B 3T 0 &R FUHEA R K R ch 43 1k,
Hi%o
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MERIE BN EELE AN Hapalodectid {241 B E , A SCHT—T BTk, B
FT —MNHRIZHR (Hapalodectidae)o ‘B Mesonychidae RIMSL BRI BEBA T L B
FX B, HE, BPFEHY T Eg & MR B TR A, ML T SR E
fubiE R s h. AR UE, BN THEERER, SCAM A SIwELL, i
feUTF Mesonychids F1 Hapalodectidso {H7EX = ANKBE, BT GRS EEHER
REMELG IR X - ZF R BIER%X R, B4, Hapalodectidae F1 Mesonychidae f3% %
ATRES L EORFTA AN EZ S, hELEH, 8 Hapalodectidae® JJ A% Mesonychidae Fr
BV E (Acreodi) , MARZEREXRRERSRAAE, XtBREZEAXTT BRI
BN 5 AR Ho

M NREGHiHRER &SR EOTR

LERBEFERAN— LR EFEE, Yontanglestes 2RI AEBNE; DAGENAF: Y.
conexus, Y. datangensis, Y. feiganensis, Y. rotundus, Htf, BRI Y. conexus Wil ARCRBENE
JRHaH S8 (Gingerich, 1981),

Y. rowundus RN EHRA ?Dissacus rotundus (Wang, 1976), XAFKIENMEEERTS &1
TEREBRNAG Pos HE My, ZFERBRM Y. connexus NEBRRF|: THETRRALE, RE
AR T IERE,ER Dissacus BN F RS ik, MMMEEREIIA Dissacus BRA EHo

Yantanglestes BB WEFR AL, LEREERTRE BRK, SRIR/ILFER, HRERE
T, BWmELE, THENTRERENRE, STRELPER, H4; FTHRAENEIAHT=EARK
N, ETHE=Z=ABEE=AF. Yenangeses LIFRN ERFERDT R —R—hEFHvE
Dissacusium 13X BETIK{BHOME—— I LR Yantanglestes BN LAT ARG K, B, EHF
HEEDESTARAHER,, B SN GBI 5 Dissacusium 7= 25 —H AH Hukoutherium {1
KA 5 Yentanglestes T Dissacusivm FREIKRE R XEANABF BN ELRBERSFERE % A
HAHEEN. EE5RNE, ENRETRRTHERB— I FHER.

2.1 BREEE RE Dissacus BRIER BT, Dissacus magushanensis F1 9D. sp. J.
— A h R D. rotundus, D. magushanensis {UIERIRAN—HH M, I M, IBENKR B LT
flo XAMMEIR/NE 7D sp. JEW BN, M, WEAEHEREENT KPR ER, BEFTE
RETRA—AMHREDEFFZIEOM. mEAEERY, SASBREMHIEDEFREL D. nevsjovius
AR BRSBTS D curopacus FRIFHMURIe  Dissacus rowundus {EFRHRME— M, RiBL
HORL BRI MR E M & A/, R R XK S, SIRET Dissacus BHATE HEIRBEY
o

3.5 ?D. sp. EEHRE—HEMER,B%E Plagiocristodon (.5, 1978)c BEIFh P. serratus,
EMRERRAR—BHAE P 1 M, BERORBAT Ho ETHEE= ABEMNNE, REEY
BREFRAEMEBEN TR RUANATL RS F 2H. o fIEGR, XERRE Dissacus fy F

1) Hapalodectes B FFAE: A48 th (A4 B FLIW BT S e AR i FRE ) > D4 8 S g AT
A B AR B ERARMEGIERE (Szalay, 1969), REBERROER, KEWANELT
Hapalodectes MIHERE D, BEME—BH ML ERE (Wyolestes, Archaeoryctes, Hsiangolestes®, Hu-
nanictis) DIRMEREE . BSHHFEM V5253 BLFEE RRABMEMHAT, HiX R R Rl
fEAPEEHEBBEFRNIER,

2) SHERETEFTR AN EEHR (Hsiangolestes Zheng and Huang, 1984) A %GR LEE

- ASHESEAEENAR. FEARHEEB, Hsngolestes 1T it 5% E KK Bogdia, Dashze-
veg and Russell, 1985 ML, ERZ-BAFHOEHE
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BTR%HE M, MS Hapalodectes R[F)o HBIVEXRRA LREFN M, XN RIBEESSR —HA
?D. sp. M, WHENZEH L EREMEREIGERRE M, UF M.s), Hit, P. serratus F0 2D, sp. 2
_@R%Tlﬁ]—‘ﬁfd)%%@}%&%ﬁ@o (1986 £ 11 A 11 BUcEs)

FMBIE b EHX (Measurements, in mm)

L Skull (Vv5253)
SL: £ (Wypisk-ttF)>Skull leagth (from the back of the occipital to the anterior tip of the premaxilla)

............. T T T T T % T YT - ¥. I 1
ZAW: ES % (RESRIE K%, Eﬂ;&%%kﬁg),Zygomauc arch width (across the widest portion of the
zygomauc arches) ............................................................ sesssesererreresanccrsssessatens vessesnanne 26.2
POCW: [E S zE4bo%, Width at the postorbxtal constriction ser+« ceeens L YT TY LTI PPN erasns ceennes 7.3
TFW: B E(BSEREERKSELTE), Temporal fossa width (calculated by subtracting width at the
’ postorbital constriction from width across the zygomatic arches)-ceseseeereecsersercsaonee torsrcecurieeacanas 18.9
TFL: Fisk (T EN—E F25%), Temporal fossa length (from the most posterior point of the
lambdoidal crest to the back of the supraorbital process) seseeesereseceese serssernnsanaes srresesseeienranenane 23.6
OCPH: & (BB AFLT bk —tbB7 %), Occipital height (from the midventral border of the foramen
magoum to the dorsal rim of the occiput) reeeseeessserenranes etrrestrecesrsesterretaatenasenssratttnernteraeriaras 11.7
OCPW: H&E(PILZEESE), Occipital width (at the width point of the occiput, across the mastoid) ««-.- 15.0
TRL: FRFIE(ETEGSRBE—F (M) BEBHSERS)> Tooth row length (parallel to the palatine
midline, from the posterior rim of M? to the front of the premaxilla) seereereesrecceieimiraciaiiecenn.e, 23.4
ORBA: RIEEM>(HAR A=C?/12.5664 K&, A: HMH, C: BEEK) Orbit area (estimated from the
circumference (C) as measured around the orbital rim) eeceecrreriiecninnii.. C=31.9
........................................................................................................................ A=77.5mm?
PGPCL: %SRBI K, Length from the back of the postglencid process to the condyle -oreeveee seeee11.0
TF&i(E)> Right mandible (V5253)
JL: SiE(THRBELEETHE4), Jaw length (from the back of the condyle to the anterior tip of the
MAndible) «eereerrertenmn e e e ettt s et s s e 35.2
COM,: FTHBE M, 4K, Length from the back of the mandibular condyle to the M, seoeeerierirneinanns 21.2
MAM: FTHBTEETHAKE Length from the dorsal surface of the condyle to the ventral border of
............................................................................................................ 5.3

the angular process
MAT: FTHREEFIRETNMEKEE > Length from the condyle to the coronoid process -«ooeceeeessresniieiiniiiiinn 9.4
MFL: B E$¥E(THREREERIERANE), Masseteric fossa length (from the back of the condyle to

the most anterior point of the masseteric foua) ................................................................. 12.5
JH: THEGEE M, TR E) (height beneath M )es-ceeet e 3.8
IW: THEGEE M, TRHEEE) (width beneath . P R LRLLLILT LT LT OP PP PEPP 2.2

& m x # B9
(Abbreviation for figures)

ac aperture of cochlear fenestra HAE(RE)
as alisphenoid B
asc  alisphenoid canal e
av aperture of vestibular fenestra SREEE (BT RER)
bf 9?basicapsular fenestra HES
bo basioccipital EHE
bs basisphenoid EEE
cc  9Pcochlear canaliculus 28K E AL

cp caudal tympanic process of petrosal aBEER
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cf cthmoid foramen

er epitympanic recess

f frontal

fcb facial nerve canal bridge
ff foramen of facial nerve
fo foramen ovale

fr foramen rotundum

fs facial nerve sulcus

ht hypoglossal foramen
hif hiatus fallopii

if incisiv> foramen

iof infraorbital foramen

] jugal

la  lachrymal

lat  lachrymal foramen
map mastoid process

mf mental foramena

mg magoum

mis medial internal carotid artery sulcus

maf mandibular fossa

mx maxilla

na nasal

obf orbital fissure

oc occipital

opt aptic foramen

os  orbitosphenoid

p parietal

padf palatinc dorsal foramen
paf palatine foramen

pal palatine

pt piriform fenestra

pgf postglenocid foramen
pgp rostglenoid process

plf  posterior lacerate foramen
pm premaxilla

poc  paraoccipital process

ppf  posterior palatine foramen
pr promontory of cochlear
'prs promontory artery sulcus
ps presphenoid

sas  stapedial artery sulcus

sof supraorbita) foramen

L
HEERE
BE
HMEE B
HHAELL
SRR FL
B
AR
HFTHEL
[aEC ar=g 20
1L
BET IL
k=

HE
HEA
FLE

AL
WXL

P BRED Bk A I 7

TH®E
aE
By
IER
/R g
AL
REYEE
Tg
EiEO
FEH,

g
&

T
* AR
%R
=2 R
R4
Btz
BB
451F

U 5
AR
GRS
£ 7L
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spf sphenopalatine foramen L

Sf stapedius fossa BEIS

sq squamosal Ll

sty stylomastoid foramen =EHA

tf  tenror tympani fossa SRR

th tympanohyal EZE

? foramen for superior ramus of stapedial artery ')%%ﬁjﬂﬂ(_‘t*ﬁﬂ,

€ % XX W
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THE SKULL OF HAPALODECTES (:ACREODI, MAM-
MALIA), WITH NOTES ON SOME CHINESE
PALEOCENE MESONYCHIDS

Ting Suyin  Li Chuankuei

(Instituze of Vertebrate Paleontology and Paleoanthropolagy, Academia Sinica)

Key words Hengdong Hunan; Early Eocene; Mesonychids; Hapalodectids Skull

Summary

Hapalodectes has long been considered as a small mesonychid specialized toward a carni-
vorous and piscivorous mode of lifs. Iis rare fossil record was known from the carly Eocene
of North America and middle and upper Eocene of Asia. Knowledge of this genus is still restric-
ted to two species based mainly on some fragmentary materials.

A part of the right mandible of the type species, H. leptognathus, was first described by
Osborn and Wortman (1892), but was referred by them to Dissacus, and renamed as Hapalo-
dectes by Matthew (1909). Szalay and Gould (1966) erected a new subfamily, Hapalodec-
tinae, and then all known material were restudied by the former author (Szalay, 1969). No addi-
tional material of the genus has been reported since then.

The newly discovered specimens described in this paper are the first, and so far the only,
cranial evidence of Hapalodecies. The fossils were collected from early Eocene (Ling-cha For-
mation), Hengdong, Hunan, during two field seasons of 1982—1983. The purpose of the pre-
sent paper is to place on record the morphology of this well-preserved cranial material and to
discuss briefly its significance. It is hoped that the information about the cranial morphology of
Hapalodectes will increase our understanding of its relationship with Mesonychidae.

We are indebted to Drs. Everett H. Lindsay and Chow Minchen for correcting English
summary. We would like to express our gratitude to Dr. Malcolm C. McKenna for his valuable
comments and correcting English summary and the facilitating the casts of the type species of
Hapalodectes at the American Museum of Natural History. Ms. Ann Bleefield and Meng jin
help us to get the casts, Zhai R. i. and Qi T. lend us unpublished material for the comparison,
all the photographs are taken by Wang J. f. and figures are drawn by shen W. L., we thank all
of them for their kind help.

SYSTEMATICS

Order ?Acreodi Matthew, 1909
Family Hapalodectidae (Szalay and Gould, 1966), new rank
Included Genera Hapalodectes Matthew, 1909, the only known genus.
Distribution Early Eocens of North America; Early, Middle, and Late Eocene of Asia.
Emended Diagnosis Distinctly small size; skull moderately long and narrow, with lower



P

3 8 TEESE: WEfRELH R et EEAEE BAFE LG 179

sagittal and occipital crests; orbit closed; lachrimal with nearly no facial cxpansion; braincase
large; parietal long with lateral expansion; basicranial region relatively long; three arteries
(promontory, stapedial and medial internal carotid) probably present; stapedial fossa large;
dental formula: ?L°, C/', Ps', M3}: upper molars with acute cusps, large hypocone, and no shear;
vascularized embrasure pits between the lingual parts of the upper cheek teeth; lower teeth
greatly compressed transversely, with trenchant talonid heel and re-entrant groove on the an-

terior surface.

Hapalodectes Matthew, 1909

Type species Hapalodectes leptognathus (Osborn and Wortman, 1892)
Included species H. [zprognathus, H. serus, and H. hetangensis sp. nov.
Distribution Same as for family.

Diagnosis Same as for family.

Hapalodectes hetangensis sp. nov.

Holotype A complete sub-adult skull and mandible, with well-preserved rizht and left
DP®.-DP* and C-M?and left and right DP; and C-Ms (IVPP cat. no. V 5253).

Hypodigm Holotype and anterior part of a skull with deep worn left M'™* and roots or
alveoli of the remaining cheek teeth (V 3254), from same locality as the holotype.

Locality He-tang village, Ling-cha, Hengdong county, Hunan province.

Horizon Early Eoccne, Ling-cha Formation.

Etymology Species named for He-tang village, where the fossils were found.

Specific Diagnosis - Differs from the type species, H. leptognathus in having much
smaller size, no paraconid on Pi, more developed metaconid on the lower teeth; differs from H.
serus in having reduced parastyle and metastyle, retaining well-developed metaconid on the lower
molars.

Description

Skull

The skull of Hapalodectes is most like that of certain primitive carnivores. It is modera-
tely long and narrow (fig. 1). The anterior margin of the orbit is well defined by a semicir-
cular ridge. A gap separates the semicircular ridge into upper and anterior parts. The lachri-
mal has nearly no expansion on the face, so that the frontal can approach the maxilla closely,
which differs from the broad facial expansion of mesonychids and is much more like that in
certain miacids such as Vulpayus. The lachrimal foramen is moderate sized and internal. The
nasal is long, narrow and somewhat expanded posteriorly. It is less expanded than that in Meso-
nychidae. The premaxilla is small and restricted to the anterior part of the snout, so that the
nasal is in contact with maxilla for most of the facial region. There are a pair of tiny incisive
foramina behind the alveolae of the upper incisors. The maxilla is short and high, with a large
infraorbital foramen above P°, considerably in advance of the anterior border of the orbit, in-

" dicating a long infraorbital canal. The jugal bone is relatively larger and heavier than that in

either miacid carnivores or mesonychids, very similar to that of recent cats. The superior
branch of jugal subdivides into two branches: a posterior branch unites with the postorbital pro-
cess of the frontal, closing the orbit posteriorly and separating the orbital fossa from the tem-

poral fossa; an anterior branch extends [orward, reaching the zygomatic process of the maxilla.
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The inferior branch of the jugal diminishes in width to the lower border of the zygomatic pro-
cess of the squamosal. The orbital fossa is large, although slightly smaller than the temporal
fossa. The anterior border of the orbit is above P, not behind P* as in Vulpavus, and is more
similar to that of Viverravus and Felis in this aspect.

The frontal is relatively narrow, slightly concave between superorbital crests. The pos-
torbital process of the frontal is strongly developed and connects with the posterior superior
branch of the jugal. Anteriorly, the frontal surrounds the posterior end of the nasal and extends
a little forward lateral to the nasal to meet the maxilla in a transverse suture; it is not splinted
between the nasals and maxillae as in modern carnivores. There are two foramina, located
at the inner side, in dorsal view, of the superorbital edges of the frontal respectively in the adult
individual V 5254, and continuous with a foramina above the ethmoid foramen in the orbital
region. The postorbital constriction is near the posterior border of the frontal. Judged from
the skull V 5253, the frontals cover the olfactory lobes and probably the anterior end of the cere-
brum.

The parietal is long, comparatively narrow, and covers most of the braincase (cerebrum).
The sagittal crest is véry low in the sub-adult individual and moderately high in the adult,
judged from the anterior end of the crest preserved in the front in V5254. The occipital crest
is weak in the sub-adult. The condyles are large and well separated, with no deep fossa above
and external to the condyles in V 5253 indicating an expansion of the brain. The paroccipital
process is moderately slender, and projects posteroventrally.

The squamosal is large, narrow, and expands laterally to give great width of the posterior
part of the skull (fig. 2). The zygomatic process of the squamosal is long, slender and meets
the inferior branch of jugal in an oblique suture. The alisphencid is large with a large expan-
sion to give a great width to the posterior part of the temporal fossa. The orbitosphenoid is of mo-
derate size and high in the orbital fossa. Both the basisphenoid and the presphenoid are of mo-
derate size. The presphenoid expands laterally to form the wall of the internal nares. The or-
bital fissure and the foramen rotunda are at the lower border of the alisphenoid-orbitosphenoid
suture. The optic foramen is large and confluent with the small ethmoid foramina in front of
and above it. The frontal expands widely in the orbital fossa, forming the internal wall of the
fossa. The sphenopalatine foramen and the palatine dorsal foramen lie below the point where
the frontalmaxilla suture and the maxilla-palatine suture meet. The palatine has a moderate
expansion in the orbital region and does not contact the lachrimal.

In the ventral view, the palatine is short and triangular-shaped. Its anterior edge extends
to the position between DP* and DP*. The internal nares opening are slightly anterior to the
level of the posterior end of rthe second molar. The anterior palatine foramina are located in the
palatine-maxilla suture at the level of the embrasure between DP* and M'. The posterior palatine
foramina lie oppsite the posterior side of M>.

The basicranial region is relatively longer than in Mesonychidae and more similar to cer-
tain creodonts and miacids (fig. 3). The glenoid fossa is transversely elongate; it is limited by
a prominent postglenoid process and by a low ridge anteriorly. The hypoglossal foramina, one
in left side and two in right side, are well separated from the posterior lacerate foramen. The mas-
toid process is slender and projects laterally. The tympanic bullae are not if any preserved in
V 5253, The postglenoid foramen is large, located posterior to and close to the postglenoid
process. The foramen ovale lies medial to the glenoid fossa, and the posterior opening of the
rather long alisphenoid canal lies a little anterior to the foramen ovale. The ~pitympanic recess
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is large, posteromedial to the postglenoid foramen. The promontory of the petrosal is large,
and projects a little ventral to basicranial surface. Three arteries may have gone through this
region. However, according to the embryological evidence proposed by Presley (1979), the in-
ternal carotid artery of modern mammals in the vicinity of the auditory capsule, lies either in a
medial position (MICA) in the basicapsular groove (or fissure) or upon or lateral to the cochlear
promontory (PICA). In other words, according tc Presley, it is impossible to have both the me-
dial internal carotid artery and the promontory artery present on the surface of the promontory
simultaneously. However, there are apparently three grooves present on the surface of the pro-
montory of V 5253, which is the same as that described by Matthew (1909) for the Carnivora
and illustrated by MclIntyre (1979, fig. 7, 8) for a restored Late Cretaceous mammal. There-
fore, we temporarily keep the same interpretation for the internal carotid artery in the present
paper as Matthew and Maclatyre did. ‘The sulcus for the medial internal carotid artery is deep,
rather wide, and close to the medial rim of the promontory of the petrosal. The promontory
artery sulcus is narrow, extending anterior to the cochlear fenestra, thence the groove curves for-
ward toward the piriform fenestra, but vanishe before it reaches that point. The stapedial artery
sulcus is very shallow and oriented transversely; it lies in front of the cochlear fenestra. The fenes-
tra vestibuli is small, located on the lateral side of the promontory. The fenestra cochlea is a little
bigger than the fenestra vestibuli in size and is located on the posterior edge of the promontory.
Lateral to the fenestra vestibuli is the facial nerve foramen and the hiatus Fallopii, which are
covered by the facial canal bridge. The facial nerve sulcus is moderately deep and narrow. In
front of the hiatus Fallopii, there is a shallow and small tensor tympani fossa. Posterolateral to
the cochlear fenestra is the stapedial fossa, which is rather big, oval, and deep. There is a basi-
capsular fenestra between the basisphenoid and the promontory. Posterior to the cochlear fenestra,
the caudal tympanic process of the petrosal is in contact with the mastoid process. The tympa-
nohyal is internal and anterior to the mastoid process.

Mandible

The mandibular body is slender in V 5253 (fig. 4). The horizontal ramus of the mandible
is very shallow and deepest under M:-3. There is a long horizontal groove extending from
under Ps to My on the medial side of the dentary. The coronoid process is large and high. The
condyle is big, transversely elongated. The angular process is slender and small. The masse-
teric fossa is big and moderately deep. There are two mental foramina below P; and between,
Ps—s; respectively. The symphysis is long and loose, extending from the anterior end of the jaw
to below P..

Dentition

The upper teeth of Hapalodecies hetangensis are well preserved in the holotype-a subadult
individual, and fragmentary left M'™® are present on V 5254, an adult individual.

There is no clear evidence of the number of roots or alveoli of the incisors in either the
holotype or V 5254. The upper canine is big and oval-shaped in cross section, with a prominent
anteroposterior ridge on the voth sides of the crown, judged from the canine remnants. P! is
smallest among the premolars, single-rooted and transversely compressed. It is triangular in
shape in lateral view, with a single cusp. P? is larger than P* and two-rooted, with the protocone
directed slightly posteriorly. DP?® is molariform. The protocone is much lower than the para-
cone and metacone. The paracone is larger than the metacone and they are both transverse-
ly compressed. The parastyle and metastyle are small and low. P? is preserved in the
holotype with only one cusp erupted from the alveolus. It is conical and big. DP*
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is molariform and bigger than DP®. The paracone and metacone are well-developed and
the protocone is acute. The hypocone is well developed and crest-shaped. Both the parastyle
and metastyle are the same as in the molars but a little smaller. M is T-shaped, with the pa-
racone larger than the metacone, connate and acute. The protocone is conical and high. The
hypocone is lower. The parastyle and the metastyle are strongly developed, with a weak anterior
cingulum present at the anteromedial side of the tooth. M?® is larger than M Its paracone is
large and the metacone is distinct and small. Both metastyle and parastyle are more developed
than in M*. The lingual half of M® is square, with a well developed protocone and large
hypocone; there is no trace of a paraconule or metaconule, and no anterior cingulum. The crown
of M® is unknown, but it is smaller than M? in size, judged from the anterior root preserved pos-
terior to M* on the maxilla of V 5254, There are deep vascularized embrasure pirs between P°
and P, P* and M", and M' and M®, respectively.

The lower teeth are preserved only in the holotype. The canine is relatively large, slender,
and is directed slightly anteriorly. The crown of P, is transversely compressed, single rooted.
The protoconid is directed upward. P, is larger than P;, double-rooted. The crown of P is
triangular in lateral view and transversely compressed. The protoconid is directed upward,
with a low heel cusp. DP; is well preserved in the right mandible. It is larger than P,, double-
rooted, and molariform. The trigonid and talonid are well-developed. The protoconid is in-
clined posteriorly. The paraconid is lower and smaller. The talonid is relatively long, with
a rudimentary cusp in the middle of the trenchant ridge of the talonid. There are small dias-
tema on either sides of Pa. Ps, judged from the only cusps, which are formed in the alveolus, is
larger than P,. P, with the tip of its protoconid just erupted from the alveolus, is a huge tooth
and the biggest among the lower cheek teeth. The trigonid is the highest of all of those teeth,
composed of only inclined posteriorly protoconid, with no trace of a paraconid or metaconid.
The talonid, with a trenchant heel, is much lower than the trigonid. The lower molars are very
similari in both morphology and size. M, is transversely compressed. The protoconid is domi-
nant. There is a well-preserved, small, distinct metaconid anteromedial to the protoconid. The
paraconid is lower and bigger than rhe metaconid. There are two small tubercles below the
paraconid, one is medial, the other is lateral, forming a triangular shape with the paraconid.
There is a well-defined re-entrant groove on the anterior surface of the tooth. The talonid has
a rudimentary cusp in the middle of the trenchant ridge. M: is slightly larger than and mor-
phologically the same as Mi. The metaconid is better developed on M, than Mi. M; is bigger
than either M1 or M.. The inctaconid of M, is much more reduced, barely distinct. Two small
tubercles below the paraconid are also reduced in Ms and there is no distinct cusp on the
trenchant talonid.

The measurements arc listed in page 173—174.

DISCUSSION

1. Hapalodectes herangensis is clearly smaller than the North American species, H. lep-
tognathus and the Asiatic species, H. serus. It is especially smaller than rhe North American
species (table 1). Besides, it is different from H. leptognathus in having no paraconid on P,
(incipient development of the paraconid occurs on Pi of H. leptognathus), the two stnall rubercles
under the paraconid of the lower molars more developed, and the metaconid on the lower mo-
lars more developedt and a small cusp developed on the trenchant talonid on M;-,. H hetangesis
is slightly smaller than H. serus in size, but differs from the latter in having a more developed
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metaconid on the lower molars and a smaller parastyle and metastyle, the upper molars tran-
sversely wider and longitudinally narrower.

The better developed metaconid on the lower molars and better developed two small tubercles
below the paraconid of the molars of H. hetangensis are primitive features compared with those
of both H. leptognathus and H. serus.

2. The dentition of Hapaiodectes differs apparently from those of mesonychids in having
a big hypocone on the upper molars and a re-cntrant groove on the lower molars. The cranial
features of Hapalodectes show greater differences from those of Mesonychidae as listed in table
2. The major differences are summarized as following:

(1) The orbit is closed and located more anteriorly in Hapalodectidaz; it is open, and
more posterior in Mesonychidae;

(2) The lachrimal has nearly no facial expansion in Hapalodectidae; it has a large area
of facial expansion in Mesonychidae:

(3) The frontal is in contact with the maxilla in Hapalodectidae; it is excluded, or near-
ly so, from contact with the maxilla in Mesonychidae;

(4) The braincase is large with lateral expansion of the parietal in Hapalodectidae; it
is small, with a flat parietal in Mesonychidae;

(5) The basicranium region is relatively longer in Hapalodectidae; it is shorter in Mesony-
chidae.

Among the above differences, (1) has not been seen in Mesonychids or archaeocetes. Dif-
ferences (2)—(5) of Hapalodectidae are very similar to those of certain primitive carnivores,
such as Vulpavus; this suggests that Hapalodectids had a more progressive miacid-like skull. Mat-
thew (1909) noted that the increase in brain size is the underlying cause of nunerous changes in
the proportions and the arrangement of bones of the entire skull, and suggested that the early
carnivores had a more elongate braincasec. On the contrary, mesonychids had a short braincase.
More recent synthesis (Novacek, 1980, 1985; Radinsky, 1977) of cranial characters of the euthe-
rian mammals has advanced our understanding of evolution of the nervous system; certain con-
clusions support some of Matthew’s earlier interpretations. Whether or not Matthew’s interpreta-
tion will eventually be proved correct, it is quite clear that the proportions and ar-
rangement of bones of the =zlongate skull are very different from those of the short
skull of mesonychids. In terms of the same features of the skull that are shared by the ancient
carnivores and hapalodectids, it is clear that hapalodectids had an elongate typ= of skull, more
progressive than that of mesonychids. The palatine and maxilla in the orbital fossa of hapalo-
dectids also show more progressive characters, as shown in table 2, which may also be correlated
with brain expansion.

Based on the dentition and the cranial characters of the Hapalodectidae, it is apparent that
Hapalodectidae is specialized toward a very different mode of life from the Mesonvchidae and
should represent a distinct family.

In contrast with the more progressive braincase of the primitive carnivores, the ear region of
Hapalodectidae retains a much more primitive condition. The main differences of the car region
between Hapalodectidae and Mesonychidae are:

(1) The tympanic bulla is absent (or loosely contact with the petrosal in young animal) in
Hapalodectidae and present in some Mesonychids:

(2) The posiglenoid foramen is still present in Hapalodectidae and absent in Mesony-
chidae;
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(3) Three arteries are preserved in Hapalodectidae and not in Mesonychidae;

(4) Exit in the tympanic wall for the superior ramus of the stapedial arterv is probobly
present in Hapalodectidae and absent in Mesonychidae;

(5) Promontory is large but flat in Hapalodectidae and convex in Mesonychidae.

3. 'There have been several newly described hapalodectids since the first genus, Hapalodec-
zes, was reported; these include Lohoodon, Plagiocristodon, Metahapalodectes and ?Hapalodec-
zes sp.

Lokoodon from the early late Eocene of Lushi, Henan province, was first described as
Hapalodectes lushiensis, based on an isolated right Ma (Chow, 1965); it was considered as an
unnamed new genus of Hapalodectine by Szalay (1969); and erected a new genus later on (Chow
et al., 1975).

Meztahapalodectes was based on several isolated teeth, from the upper Eocene of Mongolia
{(Dashzeveg, 1976) (type species M. makhchinus); It is very close to Lokoodon lushiensis both in
morphology and size, according to the original description and illustration and it may be referred
to the same genus with the latter.

These two genera are much bigger in size than Hapalodectes and were assigned to the Ha-
palodectidae mainly based on dental characters, i.e., transversely compressed lower molars. Ho-
wever, it scems that the re-entrant groove of the lower molars in more significant character for
Hapalodectidae, which does not occur in Mesonychidae. Only use of compressed transversely
teeth as a generic character for Hapalodectes (or other genera) is in fact an unstable base of
the classification because the degree of the compression of the teeth is always relative and change
with the size. The lower molars of the both Lokoodon and Metahapalodectes do not have the
re-entrant groove in the anterior surface of the lower molars. From this point of view, they

might be assigned to Mesonychidae.

?Hapalodecres sp. from the upper Paleocene of Jiangxi province (Zhang et al., 1979) was
based on a fragmentary mandible with ?P; This mandible is close in size to that of Flapalodectes
leprognathus. However, the only preserved tooth, which looks more like a Ps, of this tiny spe-
cies is much bigger than that of H. leprognathus and has a fully developed paraconid, which is a
character present in the premolars of Mesonychidae. Besides, it is necessary to point out here
that ?H. sp., as well as Plagiocristodon, vere originally assigned to the Hapalodectidae primarily
to emphasize the small size compared with other mesonychids, plus the transversely compressed
teeth. However, in comparing in detail the premolars of these two species with the type species
of Hapalodecies, it is found that the teeth transversely compressed in ?H. sp. and Plagiocristo-
don are compressed in a different way than in Hapalodectes. The lower premolars of the
former two were more compressed in the trigonid and relatively wider in the talonid, with a
distinct cingulum on both the lateral and medial side, which is characteristic of Dissecus. The
lower premolar of Hapalodectes was compressed in the talonid, with no any trace of a cingulum,
and is relatively wider in the trigonid. Therefore, it seems ?H sp. should not be considered a

large Hapalodectes, but rather a small mesonychid.

THE SYSTEMATIC POSITION OF HAPALODECTIDAE

Hapalodectes has a re-entrant groove on the front surface of the lower molars and a pro-
minent hypocone on the upper molars, ‘which do not occur in mesonychids. The cranial morpho-
logy of a young animal of Hapalodectes, described in this paper, shows certain important dif-
ferences from mesonychids, indicating they are specialized toward a very different mode of
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life and representing a distinct family. However, the lower molars of Hapalodecies are similar
to those of mesonychids, the only character shared by Hapalodectidae and Mesonychidae. It is
more significant that this character also appears in the lower molars (with “simple keeled ta-
lonid”, Gingerich, 1983) of the archaeocete whales, which so far as we know, does not occur in
other mammals. Recent research suggests that the teeth and skull of the archaeocetes (such as
Pakicetus, Protocetus etc.) resemble those of mesonychids. From the view of this point, the ter-
restrial ancestral form of the whale might have more close relationship to Mesonychidae than
to Hapalode ctidae”. If so, the relationships between Hapalodectide and Mesonychidae should
be more remote than originally thought.

NOTES ON SOME CHINESE PALEOCENE MESONYCHIDS

1. Yanzanglestes ldeker and Yan, 1980, is one of the most notable Paleocene mesonychids
from China. It includes four species: Y. connexus (Yan and Tang, 1976), Y. dantangensis
(Wang. 1976), Y. feiganensis (Chow et al,, 1973), and Y. rotundus (Wang, 1975). The type
species of the genus, Y. connexus, was considered the oldest and the most primitive mesonychid
{Gingerich, 1981). Y. rotundus was originally described by Wang (1975) as ? Dissacus rotun-
dus, based on the incomplete lower iaw and separated right P.—, and left Ms;. It differs
{rom the type species, Y. connexus, in having a much more reduced metaconid, laterally located
trenchant edge of the talonid and compressed teeth, and is similar to Dissacus in these aspects.
Therefore, Y. rotundus should be re-assigned to the genus Dissacus (1i and Ting, 1983).

Yantanglestes, as well as Hukoutherium and Dissacusium, are different from all known me-
sonychids in having a very connate, conical paracone and metacone, the width of upper molars
greater than the length, and the metaconid of lowers much more developed. The characters men-
tioned above are shared only by these three genera among all known mesonychids. So, it inight be
worth notice if possible they représent a different group from the mesonychines at the subfamily
level. )

2. The genus Dissacus from China known by us includes two late Paleocene forms (D.
magushanensis from the Shuang-ta-si Formation, Anhui province and ?D. sp. from Nao-mu-gen
Formation, Inner Mongolia) and one middle Paleocene form, D. rotundus, from the Zao-shi For-
mation, Hunan province. The two late Paleocene species are very close in both morphology and
size. They are close to D. navajovius and D. europaeus as originally described. D. romndus
differs from those species in having smaller size, unreduced Ms, and more conical cusps; it may

1) The family Hapalodectidae has been thought to represent descendents of an aquatic group of mesonychids
that gave rise to the archaeocete whales, based on the deebly vascularized embrasure pits between the upper cheek
teeth, and the zygomatic arches turned ventrally at their point of origin on the maxilla, a character shared by ha-
palodectid and the ealiest archaeocete whales (Szalay, 1969). It was found recently that the vascularized embrasure
pits appeared not only in these two forms, but also in some other forms, e.g. Wyoleszes. Archaeoryctes, Hunanictis,
Hiiangoleszes® and even the living oppossum. The zygomatic arches do not turn ventrally in the specimen V5253.
Therefore, it seems that these two characters are questionable as derived characters shared by Hapalodectidae and
archaeocete whales.

2) The recently published new genus of Didymoconidae, Hsiangoleszes Zheng and Huang. 1984, differs from
Didymoconids in both teeth and cranial morphology. Judged from newly collected materials, it is slighly similar
morphologically to Bogdia Dashzeveg and Russell, 1985 from the middle Eocene of Mongolia and represents an
early Eocene insectivore.
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represent the most primitive Dissacus known.

3. The genus Plagiocristodon was first described by Chow and Qi (1979), based on the
left mandible with Ps-4 and the talonid of M, from the same quarry where ?D. sp. was found.
The size and talonid of M, of Plagiocristodon serraius are the same as (or nearly so) those of
M: of PD. sp; it is possible that Plagiocristodon serratus and ?D. sp. represent the same animal.
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iR R e (Hapalodectes hetangensis sp. nov.)

. LEEE Ventral view of skull, 1b. L@ Dorsal view of skull, V5253, K1.5; 2a. LFH

@ Veatral view of skull, 2b. L35 Dorsal view of skull V5254, X1
#1437k BB All stereophotographs
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la. 75 F&FMIl Labial view of right mandible, 1b. #5F&ip3fll Lingual view of right mandible;

2. B Lateral view of skull; 3. F&UBE Occlusal view of mandible, V5253, X [.5; 4.
SLEE Lateral view of skull, V35234, X1
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