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19994 4 A VERTEBRATA PALASIATICA fig.1, plLI

BT 50 (WEL3h N, R€H)
vtk AN bR o L
ExE EFEX EFF

FEBZRGEENY S HFALBHRA LR 100044)

WE FERIANTHERERKRETRTERN 22,1,3,3. p2 IURE, HilERAEWE
Bp3 REMDKMER: pd REGL, ZTHR FUENTER ERANWBRE L, FHER
TFTHRRMRPHET AR ml FRTRN, HERTRIRYE (5 Rencunius zhowi HEE), m3 T W/
RAMEREE. THEERSHMES. FAE. BEMEN TARERSELSHLAREMNM
BHREABR—FHFRIEBFHFERAL B LANEBELEREE. BNBRATEL TN
#9 cercamoniine J& B R TE R 2K,

X@i LTEEd, fFt, ®2ER, THEE

FEZESHEE Q915879

HMBERREBERANBH U RKIE, =TI EEM A W HE” (“River
Section”) B 5F — #i /X (Lok. 1), BB EM HIMEAEEN R L E. KW, AT E
(Zdansky, 1930) B 5%, 172 N 7 K B I & (Hoanghonius stehlini) , ¥R 4= h # B B3 5 9
—BTHEM—BAM EAE., il T ER 5 S REBRETE Snilodectes H A,
LA 5 BEREN Hemiacodon 1 Washakius FHE, BT U R BB RE —240 K460
BREWRKY (Primates incertae sedis). TEMFHNTEHELHHR S, BRBA -,
HAoRME-FHREBH L. ERENBIXPTETHEEIEABERS (Omomyidae) (Hill,
1955; Romer, 1966 %). 2 EHJE B (Woo and Chow, 1957)BF 5 [ — 4 #i {7 g ¥
T EAEA BRI 4 RARA R, HOR IR A S HESHENHARIIABRERLE, & 204
¥, BTG — Mg V3 A BB (Adapidae, |~ X) (Szalay, 1974; Gingerich, 1976,1977;
Rasmussen and Simons, 1988), 5 A AN 5 1k b 5 m 30 A& #9 4R 1% % 28 (cheirogleids)
# X (Schwartz,1986) . BT H 55 #138 A %R (anthropoids) #* #I#i #7 18 (Oligopithecus) TE T
5 U b R B U, DA AARAE SR BE BT R T BB 5 38 AR YR =X (Gingerich et
al, 1994 %), X#, BHBEHARABRTHESNRAAMERE, MEPRLARE
HEE KRR, .

MEFBEHSRVEBANFHEEIER, HEEFEREMEAL., HJLE, RITEEH

1) BERERNERSHBTE, JHS. 49772092
W H: 1998-08-17



106 w B OH O3 Y ¥ # 37 %

M S AT B AN B 2R, REI D R BB IR (Eosiamis) MM L3 P in4, Kb EEHT
BOASTEROHERTBA TR, 20 RERILKN R P, 72107 K E AR IEAR 4 (5
BYRAT —METREBNTHEGE, XREMRREREDREAN BT, X R4
AU FAT T A8 B 25 i BT A R B TE 3505 T B 15 8, T _EL o A o 30 T A8 4 43 2K
BURESRBARARE X RBEHD.

1 BRAIdR

R1€H Primates Linnaeus, 1758
%IEHEXE Adapiformes Hoffstetter, 1977(Szalay et Delson, 1979)"
% Sivaladapidae Thomas et Verma, 1979
HMBRIER Hoanghoniinae Gingerich, Holroyd, et Ciochon, 1994
EECE MMk Hoanghonius stehlini Zdansky, 1930
@1 BMD ’

ER Em2~3WAETHE GRASEFENRETEYEYE LHS).

WiigiRA A THHE, FHF c~m3(IVPP V10220).

PSR L vEE Ml AR B AR A IR B, PR .

Wik EFRANHREABELETHE L, 8 c~m3(IVPP V10220). FHiHE L
BA K, ml 4/ 7.2mm, G 8L MEEMD) p2 GERTH. HHANHIL, 5507 p2
M p4 BIAARE T 5, BiBALEER. TITH RGBSR, WA 2 8I1%, THRATERN 22, 1,3,
3. TREEJLFAGRESILE, 2R, RmJE3 i, SMUEER, AMERFE, BEEH%
I B T ) T . RIGRTE WA, S AR E, iRl maER. =
BTRAE, HADARE. p2 R, NEE=/A, FREH, NTNS 3 667 6 G 6
B OARBEERRE, EREKERE. HERmERAE /MR, 5HEH —-BERB/NME
B, AR HEERE. iR MEENER. p3 5 p2 MLl ERK, figMERILES
K. ERMHE, BRRERE. pd ZAEARY TIRRMWMEN T ERHAR, T [T
THEM, ERAIRTERS S8 ERENMEREE., TEERNEATRM. 5TF
RAE., FTRRBNGUTTEREAT. ARGEHERNEIHE TR p3 &k, BERS%
REAE DR (FKRR), EENAA —R/D. B ILEFEW /MR (FRR?.

TH®E (11.8mm) KT T RTE K (9.7mm), 2F i LB IE & (5 Oligopithecus t
B), &K TEABLLTREME, WEAE. ml ZA AW m2 fl m3 IRREFE WS, T
HAFBTANITEM, FHE TR, TRIR/MEEN. LT TRERMFIINT. TRAEKR,
5TaiRzZBEE —HREAYES, F2AMERITR. TREREK, RIS MHETREERY
JEBE, FIRMEIR, B L Oligopithecus IR, TRREREZFHHNEANA, ETFERADL
HE. TIRDRUETHRMR, TRRUEFHWENA, HRZERFREBRER

1) Adapiformes—ifl#ESzalayfl Delson(1979)# F1Eh B K 2 F KA 5T, (2712 BT Hoffstetter (1977)3CE
B & {f X —iA), H A AR (Godinot, 1998).
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MWHE, FRE BT HIRY Sinoadapis BIARRLERAI KB, TEEAE EBMEHEE, £
BRE EWARSS, JE WA TE, W T U/NRIE T T REEI T IRRIGEEEE. m2 BRI S ml A4,
{6 = A BE R TG B0 AR, T RTRB AL, T BT e BT Py 40, S5 83 115 A, = A R 4h
BERIE. TRARETHHZEAAEEEHER, ZAMBAEWNTFK. BUEFAL ml &
F. m3 =ZAES m2 £, ETRPERE. REREK, TRAARK, MERE, 5 Bir4s
EAMEREER. THRAR, ERER, 5TUR/NRZEIGFRME. MERLEK 1.

1 W 2
Table 1 Measurements of lower teeth of Hoanghonius stehlini Zdansky, 1930 (mm)
c p2 p3 4 ml m2 M3
L w L L w L w L w L w L W
V10220 22?7 | 22 2.1 1.4 3.0 1.9 34 2.3 3.9 2.8 4.0 3.0 4.6 2.7

Holotype

e T
Y 7.@?/}1\@_;‘%'1?

SRS
&
i i
= WAR

Bl HEREEE, Fc~m3WAETHE AVPP V10220) 5 i P11 61 B
Fg.1 Hoanghonius stehlini Zdansky, 1930, occlusal and labial views of left lower jaw with
c~m3 (IVPP V10220)

2 WSS

BRE T HE S5 H KRR EAN 8 F—# 8, FERTMBESERBHEE (L&
D, MER—FRKE., FHEOTHEHERA LR m3 FTRAARRMEERE, T ME
ER. F—ZHEERIR (Rencunius), REMLBKS, EFHBE L BHHENES, 1T
g pa G, LB, RAE—NMEBRRml W THREXR, ZABLE=ZAL. TiE
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ARG, FUF M T R R 38, B R TR M m2 1 m3 508 B/ TR (R
zhowi), RA FREBRTHRETHER Rwui), ml M m2 BME®R, FIR/IRMTHRE
fRuE BB, BRZ BB A IR m3 FRAAREN T EERD, EZHBUFKERE.

BRI RUBERS EEARBLE, HIE 20 R, 235 EEERZANTR, X
WAEBER—MEBIE R KA. Gingerich(1976,1977) R 564 Hoanghonius stehlini ) + A
% i 5 R T R K I Periconodon M Protoadapis M L BE, R F M 5 B e K AR
Oligopithecus FIT. BARWH AWK B IMBKITA LR ERP (Omomyidae) B8 H Al 25 B (Szalay
and Delson, 1979; Schwartz, 1986 %), {H7E Rasmussen FI Simons(1988)¥ & & L. T
Btk 5H ARG REBEHITHIE, BB, RMBEARB UM,

Zdansky(1930) A O 3 & B9 £ B3 1 28 L L 32 56 & i B 1R B 1B Washakius A
Hemiacodon. WG, B % F KA B EHR 8 14858 A (Omomyinae) (Hill, 1955),
B IJIA B % LA (Anaptomorphinae)(Woo and Chow, 1957 %), {HEB B4 1B 1340 i 35 B
HAHER EE R YER, ARRBSRBERBEER, MBEREAEAEXRAERN L
Hif., HEARMNGEBREAER LARERHEREARRN. SABREHTRALMEL
MERBEREEN LAE, BH=ZAMELEE, BRI M TS TBEBREYE
REAFULE, ER=ZABH =AM, EFEEEER. Bk, 8RN LA EREENE
HTBRAARERBRE, MR, BRHZHAE, FRHMLE, SN 53 REANT
WHI S, AHETHEER, AR —MABERKE, H TS5 ENHHHNTE LA
BRBERE—E, AATALRER.

B % W F+ (Hoanghoniinae) & B Gingerich % (1994) 8 37, V& 3% Hoanghonius
Rencunius (R, B4, 1957; Gingerich et al., 1994; B k4, 1997) BJB. Gingerich
FEZVEREES, RARERFATEMRBRER KA ET LAKEMNEH L ERE
BRRMBER, TARBEAATERNMRMTRRBES, FE24R. HHAR 8 R
T — 8] X 5 A B B S MR TE R KR BB MR pl B4k (558 Y Sl AL ALK 3 AR RE R 3
(notharctids) A [7]) , P4 1 p4 KA KL (5 X RBEHARFE), ml T RIRBEW, m2~3 T
HIRBAL, = A RS WEE, 2 K (55 Northarctidae B X BI). B4b, EAKFM#%E
%, )5 JR R #8 (postprotocone—fold, .4 A #K Nannopithex—fold) , t 7] A & X Bl & B 34 i
e, AW PRI, 55k X RBRAE.

I3, Ducrocq % (1995) 23R 7 = T # E Krabi A H A — MR LKA —
Waileka orientale, i\ 3 & — % {8l Oligopithecus W IR K AR, BAEH FiHs it 5
Oligopithecus B (LU , JH S 0 W] £ 300 4 A1 78 BL S R 28 (sivaladapines) B9 T B £ L3,
X — RTE Godinot(1998) F7FHg . BE 1L (Qi and Beard, 1998) M SCEHE L H. A m2~
3= AEMBERERRE, EREFEYENRENTEE, B, Waileka BATIFAE
FAHRERNE TR EEWBREF DX, Qi fl Beard(1998) BIEICR T/ "W H
B —Fp IR FT ) TR (Guangxilemur) , RIFABI T KRR, H ARt AR 5%
BARI KRB R, BES R, T HIE SR RTBR AN R KA T 44 it 247 48
Y, ARG AL, BRERRSY, iB A 3 B Rencunius. Waileka M Guangxilemur. 332, TEH
Bl Krabi 7 31 4 7 45 38 &K I — T 2Kl Hoanghonius BIm2 #) F H # (Suteethorn et al,,
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1988), X Tt B AR LK, WEASE R W BEIRR — #2508 Hoanghonius B R K2,

BBt R sivaladapis 1 Indroloris VART V3 A (Lorisidae) , BLZEH A
RSB (Adapidae) B BBt . 80 EARICIRI Sinoadapis (R B TLE, 1985: B,
RIGHE. 1986) LB IFARBERL, Thomas Al Verma(1979) % A LR BTN BB T KR
BEA, U SR ERERBE=EN B AMEXE., TE, XPMERXHERARN
# Sivaladapidae(Groves, 1989; Tattersall et al., 1988;E ik 4, 1997; Godinot, 1998;
Qi and Beard, 1998), 3f1A g Y0¥l 45 %t & 3 AL 78 BB WAL (B3 Sivaladapis.
Indrolori M Sinoadapis) B SERA B R G H M H#M L (K4, 1997), HiiZ M5
Fiitt FHAR Rencunius M Hoanghonius 2 8] ) 3 6 3 4 #2578 w0 37 th B4 78 B0 S i T A
ARB MT=AM TRMA=AMEE, TRAREA, FAKRRH#E—-EXT, TR
INRFIT WRZ B GEEE. Guangxilemur W L E B AN T H BN R 4B
Z P8, 3 — 5 UL B BT R S A TG L R MR (sivaladapines) Z R BERFVHNELEXR, &
MBEMALRBRENE N EET THERSBAGEG EARLRBEAFEIALS), £
HEARERMBER EMEEEZESHARMNERE EHEE, DRIER; p2 IPAR K, p4
H kL8 B8R, T HE T RARE T AR IE M B A H8 5 R (Rencunius) , mt = £ BEH *f
EK, ARARRKNE GEREEXMHARTE. X%, Thomas M Verma B L AT R
At B AT /B B T R B K (Strepsirhimi) , 2 K 2133/ 2133. P4/ 4 RA K4, 1)
BRMREAZERRYE; EAESRDRE TARKMTRIMREABTEE, HRH, BREHE.
ES  THRREBERAREALERNLETH, YaT R Sivaladapis 1 Sinoadapis R L5
B TS, TE Hoanghonius stehlini TR THEHN ZALA #—% THRE LAE
BHE — B RRAE : BG5S 280E E B E: I8 2 %K JJ R (Gingerich and Sahni, 1984) , Rk,
P1/ 185, p2 76 P it b 26 o g B4R o, 76 46 5 T b 28 o O BUR 15 5 78 38 0 % TE ) o
P4/ 4 KA KL, BEFE L ARER F U E Kb ml ZABEHEMELK, FTRIRLEHER, M
m2~3 B FATRBL, ARG, EE B AN KT EME; ml~2 FR/PRER,
5TRREE, FAK=AMELEE, B R MEH (Rencunius) % 3% (sivaladapines) , 7 M
w4, FHEAK, MBMERTHA, EHRFitBHEABARS, £ Rt B P L n
"qE.

KWBRETHN L 58 E R AROELIERE 20 ZEEMNESEANMER.
Gingerich(1977) 8RB A HAITHE BB S - 21 Oligopithecus ML MR, (HE
ATHETAEZE KA. Szalay Al Delson(1979) 5 i T H T At 5% R Az 4 H
MR F AL RBREZ MM Z L. A2 T XFASIY T E R AL SR %
& Rasmussen 1 Simons(1988), 15 RLAM F RS KM R KL RE M, KFFIET T
B 7 R (nl ~2 8 FRADR, FRADARETHRESE, m2~3 FTZAEHE RS, m2
BRATHIR TRRWERBE, ETEWR, AEMERERER), A5 HERHERERA
KEFRERMBESHHRELHME. Gingerich % (1994) L IL 15 H 458 . “EMBREE
S LMER EARAHN SR NREFRHXNHERTHERRAE—E",

P, EM R HARE X st Mt AL B R AT 2R, LEMERE
M, LR, AEME, EEREENEAMRN KEBXNELRA+ESLEES
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40 B 2K A Ak A Hb 8 (Simons %, 1994; Godinot, 1994 %). R . HEREFHEH. R
FEE B R WIEEE R E Fayum X, B R £ 2 B0 5t 2L3h W4k A 5h, 38 R L6 i
B IR KA IRAL T (L-413 52)V: Catopithecus browni, Proteopithecus sylviae® (Proplio-
pithecidae), Serapia eocaena (Parapithecidae) Fl 7 28 fif B X UL #5 & W Plesiopithecus
teras? Ml Arsinoea kallimos® (Simons, 1989,1990,1992,1995). H W, Catopithecus browni
REWMAFAY, TARESSHHIEN T H &R 2L, Simons(1989)4% Oligopithecus
M Catopithecus VAN ¥ WH} 757 %7 %% LA} (Oligopi-thecinae). Catopithecus 5 Wi ¥ & —
B.AZTHENEASALSEABRAHMUS ELAE WX FINWEHETE ., BB
MERLFH—HHBETHSENERBARZEANESR, BMERA p2 O FmEN
I), p3 ERA /D (5 Catopithecus HH), p4 BEA K, BEHE K EHRE, m3 FTR/DER
BA, THEHKERARS, KPXBESE. MEWRBEARETHE LS BTRAM
HTa R RBREAHUE, T =AM REMTR/MRE T AREE, WAGEARTI

Sof B 5 R R R T H th 2 B B A BUE AT DL B R R, — R R R BRI BLA,
EHANEAREE2HERS e, WA RBENEREXE. AH T —MA6
HREBMBEMFFRAERR. LAGAMTHEZOEEEE EENER, [, T
EEMBEE=ZCBEFRALPR KB A, SFHHIRER SR — KK R KEEAF XK.
Xt 85 ZFh ] BB A A B E SR BR T B AR RSN, B AE T 2R T T 5 HA A BN AN T 3N e RL3h
EARRAMENR. ndt3EEWHtH Fayum 348 5 89 8 5 B 2 (hyaenodontids) fl A & &
2k (anthracotheriids) FJ 88 5 2. Y4 4R Bt #1257 3 (Simons, 1968; Rasmussen et al., 1992),
BE,H ANEE A KL AR &G AR IIER (Bothriogenyx) (B & ¥,
1962; T £ XA KB, 1963; Russell and Zhai, 1987; EkK4, 1989; Wang, 1992). X
n, 76 T YA HE Y B 58 = 0 2 B8 R TR B4R B R K 314 (Tarsiiformes) , 7F Fauym £ 17
it 2 o 2 BLAE W IR EEHE Afrotarsius (Simons and Bown, 1985), 7 B M 9 f %7 it
2 & B R B . IR IR MR Tarsius eocaenus (Beard et al., 1994)F13% K EFIHR
85X Xanthorhysis tabrumi (Beard, 1998). HRIXLMBEBRERKEZEAMRAXRRLE
AEE, IAREELKHE iR B (looth comb) ¥ FEE LIE, HAES MR
ETE=ZFALZAH LRI RKEMLE. BEFAMBLURERY TMHEWRALGFEHNT
HE . T WA E WA SRS YA S A R, XL A R R A A T R
BREIEMHBFHRAEL XMEH. SR EZEHIVENBE=CRKESH, QFETH
WA LREAWERBREFEREFFHREBGEE, X—-SBFHNTE-MRE. B8

1) #& Kappelman % (1992) dr s BEW5E, L4141 S AL H B DIERRS M B T 15 K r AR BY, SR8 2 35.56Ma~
35.94Ma,
2) Proteopithecus sylviae L ERW THERBERE 3 MTHE, SEIRHR (Parapithecidae) K BT H 51—
3) Plesiopithecus teras V] i — Fh 2 BHE 2 (Strepsithini), H A B 2808 2 49 #74E (Simons and Rasmussen,
1994; Rasmussen and Nekaris, 1998; Simons, 1998).
4) Arsinoea kallimos W1 BB B — # BI B 35, Kay 1 Williams (1994) ¥ Arsinoea M Serapia 13 A b7 57 & &
Qatraniinae Y},



2 M BAAS. HRETR(ELIWH, RRE)BREETHERRH 111

WL, B A3 X F R ] BRI A BB AT B 1 B [, B RF T 3 — 25 I R BURIEE.

HIBREE - ZHYB AN BB RKE, FTERIE LAKR EFREFHRELME
&R, B HESHIRNMAEE, fi/hRATRBRA. FAESHMRKEBMERERE, UEH
NIAK A8 B KM - B (Dashzeveg and McKenna, 1977). BT BKEM T B AN
R, E AR EE B R — MR B2 (Delson, 1977). #SE, WA H A HMBREL S HA
KRR KLFRENZR. BRAFEANINNERRE SR ARG ERN
Pericodon 5%, Protoadapis H % (Gingerich, 1976, 1977), {H#LBMES AEMR. Protoadapis
WEARSENE—-HEFRTFHRRMER MEMFAAEMHERLT, SZHXHT
AWEES EHBEEERERRER, FREMBRHHEL R BE LW KT .

EEhRH, 20F 3 NEFT AR MUK B TR, B 7E T R IR o Y b AT B
I, fE R AN BT AL B R BE RAEH # (Rencunius zhoui) , 7 LA BH R RATH
B (Rwui) (AL, 1997), HREMBENEL B #ZEN R EENTIRAERR. W2
MEBARM AN BB BB E M BB R R S, BRREAR LSRR TERNE
FhitEw R, FEFEHH#E LR, NEA T —SHuHR, ERBERHOERE D
HEI PR E MR, IRRE 10 = N 5948 19 30— R A LA kB R #
—SRKE, HERE, =AM, T=AMAMTERMME, p4 BEH K, ml =4 EB5605E1%
48, THIR BB, m2 TEIRMBE K (R zhoui RH /M TEIR), ml~2 FR/AREMFHF
LI, MR, 5 TFTARZBIHATRE, m3 TR/AMREK, MERSY. BHEUN, FIEHE
HEE EAEHERAZBR, KRTEBHASRBREET, THHFTERNMRAK, ml~2F
WNRAREFMLE, IAST RS, MRRXEE, BRBEMNHEERRSEMMMB
BBl /Y Cercamoniinae YEBHS, 5 A LEA8/BL. 7E Y2 YH IUAZE i K K BB € HY cercamoniines
Wi a, EHE R F R KB E M Y5k, FEMBAERS b5 H K R R 8 F B A
B, MAH—LE2RWE, BT 682 W H X KRR M., Asiomomys N Adapoides TN N &R
TR R IE S, A 8 K S T W B4 B IR (Asiomomys changbaicus) 5 4t 2 Tt B 3% B3
B Stockia powayensis Wi T itk AL (E4£ A #2EFHF H, 1990; Beard and Wang, 1991).
Godinot (1998) % IL 75 & FH & 3L 9 /I Bl S % (4dapoides troglodytes) (Beard et al.,
1994). BXM ) Caenopithecus ML E W Mahgarita V3N RHEEFRL B Caenopithecinae WA}, B &
WEEIEW W Aframomius WRTITA R — R, Wi Lushius 718 W25 0] B6 & W3 454 /) F
2k, G B Pondaungia 1 Amphipithecus VA B ED B YR K BB Kohatius F1 Panobius W]
PEEEREXHEMEL EMWAEFHEPNRKEECARARS, REXSABER
(Bumban Member) F & BLIE MRS Altanius, © SRR ML E R R KEXEHBERF
ZH, TREBEREMNBANME, BRELHTFAFTLARKEERE A LAR
(Petrolemur) & & 57 15 & (Decoredon) ¥ ix H — e FEZHRITH R, A, 7 H S
ZHIEMARKEE LS4k, TEEMBHA M REHEHRKEEERE.

il AARTHAAXLRATGRANYS, FAFRAELEBFRL GRS L HH1E 6 Mary
R. Dawson #= K. Christopher Beard 1+ £ #, SMAEHBAXMNRELEFHER
KEMAY, KAEEARKEA, HABILHEE, £bA T AR,
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DISCOVERY OF A NEARLY COMPLETE LOWER JAW OF
HOANGHONIUS STEHLINI ZDANSKY, 1930
(MAMMALIA,PRIMATES)

TONG Yong-Sheng WANG Jing-Wen HUANG Xue—Shi

(Institute of Vertebrate Paleontology and Paleoanthropology, Chinese Academy of Sciences Beijing 100044)

Key words Yuanqu, Shanxi, Eocene, Hoanghonius, lower jaw
Summary

Hoanghonius found in the “River section” of Yuanqu Basin, Shanxi Province is
the earliest discovered Eocene Primates of China. The materials are a fragmentary
lower jaw with only two lower molars on it and an isolated upper molar. For above
specimens Zdansky (1930) named as Hoanghonius stehlini and pointed out that the
lower cheek teeth of this animal resembled those of notharctids while the upper molar
was similar to omomyids, so the systematic position of Hoanghonius was Primates
incertae sedis. Later on Hoanghonius was placed in Omomyidae (Hill, 1955; Woo
and Chow, 1957; Romer, 1966). But in the past twenty years it was normally placed
to Adapidae (Szalay, 1974; Gingerich, 1976; 1977; Rasmussen and Simons, 1988).
Someone, however, thought it to be related to living cheirogleids of Madagasga
(Schwartz, 1986). Owing to some similarities in lower cheek teeth between
Hoanghonius and earlier anthropoids—  Oligopithecus, some people believed that
Hoanghonius might have something to do with origin of anthropoids.

Why the systematic position of Hoanghonius is so different? The main reason is
no complete materials have been found. In the past five years we worked in Yuanqu
Basin and found precious Fosiamis as well as many other mammalian fossils,
including incomplete lower jaws and isolated teeth of Hoanghonius. Fortunately we
discovered a rather complete lower jaw of Hoanghonius in the recent field work,
which is the best specimen ever found since it has been created. This specimen not
only provides many new morphological information but also is useful for determining
Hoanghonius’ systematic position and its relationships with early anthropoids.

Primates Linnaeus, 1758
Adapiformes Hoffstetter, 1977(Szalay et Delson, 1979)
Sivaladapidae Thomas et Verma, 1979
Hoanghoniinae Gingerich, Holroyd, et Ciochon, 1994
Hoanghonius stehlini Zdansky, 1930

(fig.1; pl.D
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Newly discovered  specimen A rather complete left lower jaw with ¢~ m3
(IVPP V10220).

Locality and horizon Tugiaogou, Zhaili Village, Gucheng Town, Yuanqu County,
Shanxi Province; Zhaili Member, Hedi Formation, late Middle Eocene.

Description The horizontal ramus is more elongate, being 7.2mm high at ml.
The symphysis of mandible terminates below rear root of p2. There are two foramens,
bigger one in front, situating below the front roots of p2 and p4, respectively. ¢ is
cone-like, somewhat backward at the tip, external wall relatively convex while the
internal one rather flat. The front crest bends towards the internal base while the rear
one is rather straight There are three lower premolars, all double-rooted. p2 is
constrictive transversely, the main cusp high. The front crest extending from the main
cusp is short and steep while the rear one is long and gentle slope. There is a small
cusp in the heel. Internal cingulum is weak but distinct. There is short diastema
between p2 and p3, as well as p2 and c. p3 is similar to p2, but bigger, the front
crest being almost as long as the rear one, heel bigger with distinct cusp. p4 trigonid
consists of large protoconid and rudimentary metaconid. The paralophid extends
forwards and downwards, connecting the front part of internal cingulum, and forming
basin—like trigonid. The metaconid is very small, situating at the posterointernal of
protoconid. The talonid surrounded by posterior cingulum is bigger than that in p3.
The hypoconid is small and localited in the middle of posterior margin. On the
posterointernal comer there is a cusp, probably entoconid, which is very small but
distinct.

The lower molar tooth-row is somewhat longer than the premolar one. The molar
is long (comparable with Oligopithecus) and brachyodont. The trigonid is narrower but
little higher than the talonid. ml’s trigonid is less compressible anteroposteriorly than
that in m2 and m3. The paraconid of ml is small but distinct, situating at the
anteroexternal of big metaconid. The talonid is long. The cristid obliqua connects
posterior wall of the protoconid. The posterior arm of hypoconid extends towards
posterointernal comer and links with the hypoconulid. The hypoconulid is somewhat
bigger than the entoconid, which also situates at the posterointernal corner of the tooth,
with narrow but distinct valley in between, the situation resembles that of Sinoadapis.
The labial cingulum is strong at the trigonid but weak at talonid. The posterior
cingulum extends from the posterior part of hypoconulid to the base of hypoconid.
m2 is similar to ml in talonid, but trigonid being distinctly compressible
anteroposteriorly. The paraconid is reduced. The paralophid extends anterointernally
first then posterointernally. So the shape of trigonid is rectangular. There is a valley
between the metaconid and paralophid, so the trigonid opens lingually. The labial
cingulum is not as developed as in ml. The trigonid of m3 is similar to that of m2,
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but the paralophid shorter. m3 has long talonid and big hypoconulid. The entoconid is
small, cone-like, connecting with the hypoconulid by a weak crest.

Comparison and discussion New specimen came from Tugiaogou, east of Zhaili
Village, the same locality with the type of Hoanghonius stehlini. This specimen
should belong to H. stehlini according both to size (see table 1) and to tooth
morphology. The 'hypoconulid of m3 on new jaw is not as developed as that in type,
which can be explained as individual variation.

Gingerich et al. (1994) created Hoanghoniinae under the Adapidae, including
Hoanghonius and Rencunius. They pointed out that this subfamily differs from other
adapiform primates in having developed hypocone and pericone on lingual cingulum of
upper molars, and rather developed hypoconulid and entoconid on posterointernal
comer of lower molars. New material adds something on above characteristics: pl
absent (differs from other adapids and some notharctids), P4 and p4 unmolariform, ml
paraconid distinct but in m2~ 3 reduced. The trigonid .of lower cheek teeth
compresses anteroposteriorly, being rectangular in shape (differs from northarctids).

Recently Ducrocq et al. (1995) described a primates— Waileka orientale, from the
Eocene of Krabi Basin, Thailand, and thought it to be related with Oligopithecus. In
fact, the similarities between the two forms recognized by above authors can be seen
in Hoanghoniinae and Sivaladapinae, as already pointed out by Godinot (1998), and
Qi and Beard (1998). Judging from the shallow trigonid and talonid of m2~ 3,
Waileka is more similar to Hoanghonius. So it seems to be placed to Hoanghoniinae.
Very recently Qi and Beard (1998) described a new primates — Cuangxilemur tongi
from the Eocene of Bose Basin, Guangxi Province, which is also pertained to
Hoanghoniinae. Thus, Hoanghoniinae contains four genera — Hoanghonius, Rencunius,
Waileka and Guangxilemur, and distributed widely in Asia.

Sivaladapis, and Indoloris from the Miocene of South Asia were placed to
Lorisidac in the past and now they were thought to be members of Adapidae.
Thomas and Verma (1979) created a new subfamily — Sivaladapinae for the two
genera. In the recent years it was promoted to Sivaladapidae by many workers (Grovis,

1989; Tattersall et al., 1988; Tong, 1997, Godinot, 1998; Qi and Beard, 1998),
containing two subfamilies — Sivaladapinae and Hoanghoniinae (Tong, 1997; Godinot,
1998; Qi and Beard, 1998), the latter may be ancestral type of the former. Some
evolutionary tendencies seen from Rencunius to Hoanghonius also exist in genera from
Hoanghoniinae to Sivaladapinae. For instance, more and more developed styles on
upper molars, deepening trigonid and talonid basins, enlarging hypoconulid and
deepening valley between hypoconulid and entoconid of lower molars. Besides,
Hoanghoniinae differs from Sivaladapinae in having hypocone and pericone, and
distinct styles on upper molars, mandibular symphysis unfused, double-rooted p2,
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unmolariform p4, shallow valley between hypoconulid and entoconid on lower molars
(compared to Sinoadapis), and relatively long trigonid of ml.

-~ Yet, the diagnosis of Sivaladapidae has not been given, although Thomas and
Verma diagnosed Sivaladapinae as follows when they created the subfamily:
“Strepsirhini asiatiques de petite, formule dentaire 2133/ 2133, P4/ 4 trés molarisées, I
et C ne constituant pas de peigne dentaire; absence d’ hypocodne, développement trés
marqué de 1’ hypoconulide sur les molaires, tubercules pointus et généralement élevés”.
Up to the present no skull and postcrainial skeleton has been found in this family,
and only Sivaladapis and Sinoadapis possess more complete lower jaw. Now the
discovery of more complete lower jaw of Hoanghonius provides more information
about family Sivaladapidae: cheek teeth brachyodont, incisor spatulate, canine large,
Pl and pl absent, p2 single-rooted in Miocene forms but double—rooted in FEocene
ones, P4 and p4 unmolariform in Hoanghoniinae but molariform in Sivaladapinae.
Trigonid in ml relatively long with distinct paraconid, while-in m2~ 3 it compressible
anteroposteriorly and paraconid reduced. The hypoconulid situated lingually. The
mandible elongate and symphysis fused in Miocene members but unfused in FEocene
ones.,

The similaritiy of lower cheek teeth between Hoanghonius and early anthropoids
of Egypt has been noticed for more than twenty years. Gingerich (1977) figured some
similar characteristics of lower molars between Hoanghonius and Oligopithecus though
he did not discussed it in detail. Szalay and Delson (1979) also pointed out the
similarity of lower molars between Hoanghonius and Egyptan forms as well as south
Asian Miocene adapids. Rasmussen and Simons (1988) further recognized seven
similar features of lower molars between Hoanghonius and Oligopithecus when they
listed the difference between Oligopithecus and other primates. They are: having
hypoconulid in ml~ 2, hypoconulid and entoconid being twin, trigonid compressible
anteroposteriorly in m2~ 3, in m2 paraconid absent, anterior arm of metaconid disﬁnct,
no metastylid and enamel smooth. For these Gingerich er al. (1994) concluded:
“Hoanghonius is inextricably bound up in nexus of genera and morphological
characteristics connecting the origin of Anthropoidea backward in geological time to
Eocene ancestors”,

In the recent years Eocene and Oligocene mammalian faunas, including about a
dozen Early Tertiary anthropoid localities, have been widely investigated in Africa and
adjacent areas. Among them Fayum area is the most important and typical one, where
Late Eocene anthropoids, such as Catopithecus browni, Proteopithecus sylviae and
Serapia eocaena have been found apart from other mammalian fossils. Simons (1989)
created a new subfamily Oligopithecinae for Oligopithecus and Catopithecus. Like

Oligopithecus, however, Catopithecus resembles Hoanghonius in lower cheek teeth
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morphology, whereas differs distinctly in upper molars. But the discovery of new
lower jaw further indicates the difference in lower jaw and lower dentation between
Hoanghonius and early African anthropoids. Hoanghonius has p2, small talonid of p3,
small talonid with distinct cusp of p4, enlarged hypoconulid of m3, unfused symphysis,
shallow horizontal ramus, etc. Of course, the similarities in anteroposteriorly
compressed trigonid and twinned hypoconulid and entoconid between early African
anthropoids and Hoanghonius as well as other sivaladapids are still distinct and should
be paided attention.

There are two possibilities in explaining the similarities of the lower molars
between Hoanghonius and Oligopithecinae— convergence or closer relationship. The
facts supporting the first one are: the difference in dental formula, lower jaw and
upper molars morphology. Besides, in recent years many primates fossils have been
found in the FEarly Tertiary strata of Africa, which indicates Oligopithecinae may
originate from the primates of the same land. Apart from - the similarity of lower
molars between the two forms, evidence of mammalian exchange between Africa and
Asia in Late Eocene also supports close relationships between Hoanghonius and
Oligopithecinae. For instance, hyaenodonts and anthracotheriids from Fayum fauna may
relate with the taxa of Asia (Simons, 1968; Rasmussen et al., 1992). Moreover, some
scientists placed the anthracotheriid from Yuanqu Basin where Hoanghonius has been
found to North African genus Bothriogenyx (Russell and Zhai, 1987, Wang, 1992).
Afrotarsius has been found in the Early Oligocene of Fayum (Simons and Bown,
1985). Recently Tarsius eocanus and Xanthorhysis tabrumi have been reported from
the Eocene of Shanghuang and Yuanqu basins, respectively (Beard ef al, 1994; Beard,
1998). Tarsiiformes found both in Africa and Asia demonstrate that in the Eocene
mammals had exchanged between the two continents. All the above evidence indicates .
Hoanghonius may be related to Oligopithecinae. The final conclusion, however, can
not be made at present.

In Yuanqu Basin there are at least three localities of Hoanghoniinae. In the
Rencun Member of Hedi Formation at Shanghe Village, Mianchi County, Henan
Province yielded Rencunius, While in the upper layer, Zhaili Member at Tugiaogou,
Zhaili Village, Yuanqu County, Shanxi Province, Hoanghonius has been found. Some
evolutionary tendency can be seen from Rencunius to Hoanghonius. Such as more and
more developed crests and pericone of upper molars, deepened trigon, trigonid and
talonid basins, enlarged talonid of p2, reduced paraconid and anteroposteriorly
compressed trigonid of ml, no paraconid of m2, enlarged and lingually situated
hypoconulid of ml~ 2, enlarged and posteriorly project hypoconulid of m3. These
suggest that primitive Hoanghoniinae possess small pericone, undeveloped hypocone,
small hypoconulid, not lingually situated hypoconulid in ml~ 2. Above features
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somewhat resemble those of Cercamoniinae though this subfamily fossils have not
been found in Asia yet. In Asia Focene primates had already diversified, some are
close to other continents’ taxa in tooth morphology while the others are endemic.
Asiomomys and Adapoides may belong to the first condition, and Lushius,
Hoanghonius, Pondangia and Amphipithecus may be endemic.
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BAR 1 %68 (Explanations of plate T)

W R E W (Hoanghonius stehlini Zdansky, 1930), ZE F&UE R c~m3 (left lower jaw with c~m3)(IVPP V10220),
X3

1. SEE R (3L4K) (stereopairs, occlusal view)

2. PR (3L 4&) (stereopairs, internal view)

3. SMUR (external view)
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