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(Esthonyx, Trogosus, Tillodon, Megalesthonyx i Azygonyx) %3 + JL A~ % (Gazin, 1953;
Gingerich,1989; Gingerich and Gunnell, 1979). BRALH 1~2 NB (Plesiesthonyx——H
AR B R Esthonyx W R ¥ §4 , M Franchaius) (Chow et al., 1996). ¥R xR
BERABHAZ, HEW R ANB—BRE (Adapidium) . B & (Kuanchuanius) . PHig &
(Chungchienia) ! Basalina (Young, 1937, Chow, 1963; Lucas and Schoch, 1981). {H
40 EXRBELHOIEFRNH#RBATFELTHRANER, RET —~LHBEH—/DRE
(Meiostylodon) . 7 18] B (Interogale) #1 % BL 15 & (Anchilestes) (B W 8 %, 1977; A,
1975; T REFFPRE, 1989).
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#1158 Tillodontia Marsh, 1875
#AER Esthonychidae Cope, 1883
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BICERE R (FMFM) Huananius youngi gen. et sp nov.
(EI L 1~2)

EBHREFE —LLAEFHHEPI~MIAE-MEHOAETHE WG Ep3~
m2 (V11700).

FHREM T HRAEELHEEMET (78001), B~ i #Hit E#H EE,

WE PRREE, L THNRAERENSREE. FAGEIERE, FHERS
SMEAEE, BT GHARHE, FBGRM B R, BiI/NRAENRRE, TR, TAU=SA
FEFIBR R VB, JefM/NBE%, BEXHAER,

AX BEFEI;MATHRESYF, FERAREMRTEREELANE K
fa##%.

iR P3I~M3 EFHH, TR, P3 A M3 e E BRE, M1 LB A B H, & P4
M2RERE. LAREERE SEVERTEE. PR EEENSASAT, S Hi8.
P4 EMRENEE=/AT. IERE. IMEEVE, OAMEFETERN—L, BTRGIR
MBRER)BR, SN B B E R GHR, HASTERAEEER. BLUEV
LT RIRIEAT, LETRIK. FRTEEHR:; FRES LBEE, EMESHEMN
FERER., RHEFREADR. NEFEAMNEETAR. G, B AR .

FEEEEENRIE, SIMEMKTRE. Ml 5EMIBHRA, BNHTEHIIESE
WIE, B th 2 ¥, FIRMFRA/NTEEES. PHARBRT, A58 ME. BERK,
AT ek B8, A BEBE . AR BT A AR5 440 B 1 1 BT B 42 70 /5 B SR B 38,
BT E/DREIE. BT B HE, NEFHRNESE, BERELAMN DY, 5% LTt
R, PIERRERE. ‘

Bl R & FRFR) A LR S S P3 ~ M3 (V11700)
Fig.1 Right upper jaw with P3~M3 (V11700) of Huananius youngi gen et sp. nov.
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M2 LRI ML, BEE M1 KRB S . SMRER. WBIMFHAMARIRFEZ ¥, AR
JRRMER, WER AL, BIRIERFR, BIRMAE; J5RIEREE, FRUWEML.
SMEFERTRAGRZ MM, HHREZAHER, HTE M1 FR/D. TR IR A5 R R
R FEH, o AT B SR A G B RSN R . RRER AR, WEEBEIR, A T 2F 4 i U
RRET. A&, B m AT D E 55 IR m BT MR BT R, R H R R TR,
fo e 5 MR B G 2. RT/DARELE/MRKR, BREEIRAR. ZF U b B 3R 1 A (] MRS /b
BEREY. SMAHAS, BUERR. i EERRAT, RREREHFURE MBI RR
R, EEFTETRR N — A, B A B, RREARRRN 02—, REFERAMNF
Wr. EBRRERLE 1.

F1 HREFREFRFRH MO LGRENR

Table 1 Measurements of upper cheek teeth of Huananius youngi gen. et sp. noy, (Im)

P4 Ml M2 P3~M3 P3~P4 M1~M3
H (E4h %) I(along external margin) 3.5 52 5.4 21.0% 8.0 13.2%
% (B RT% ) W(along anterior margin) 6.3 7.2 8.0
EREH EW)/K L) X100 180 137 148

* SRR,

THEEm ZAEZTE. FEK
BEABR 6.2 M1 8.5mm. RIFEH 4 T8
%, BB RETE RN WA T YA SRR
BRI, TEw RS, B0 EL
FMREL., p3 i, —AEEEH
— BRI ERHAR, M, SPEERS T, P BE
BYF¥., EROTRAFMETFAGEGE
W, KFREHR BN ERTBRERNS
TR RAMU. BE EMREME. pd =F
FERT GRS, BB, TRRMTRER
HIEBK, TRIRBEH, NEREHSEA
BB/, BRI, BRER /N ETRRZE
FHREN=4r2Z2 —L2RBE, K LA
HIERAH BN TRRAT AR,

PN T EEESHEL, EFE. m2 kb
ml HR— A, HELH AWM HER, =
B2 HREFEGRHM) QLT HEHER MEMBREBHE VE, FERAAHER

p3~m2(V11700) b, WEMR; T, BEM MEMATIEE, RARN, %430°. TR
Fig.2 Huananius youngi gen. et sp. nov. Right RERBEFAESEVIE. THEARKRME
lower jaw with p3~m2 (V11700) , TRIZN, R TR RIET)T. FHy

upper, crown view; lower, labial view BRATEERAERAEMRAS, HLEH, B
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EREIME. TEWRAE, ERTERRHRBETERZET. TRRESETRE
L, AR/, TRAFRAAM, 5TEMARHHEE, B+ 8K, ?fﬁl&ﬁ%*lﬂ?ﬁé T
PRHETRRD, UL THRDPR. THAEME LR 2.

®2 GREERGEGMFH) TSR

Table 2 Measurements of lower cheek teeth of Huananius youngi gen. et sp. nov. (mm)

p3 p4 ml m2 p3~m2 p3~p4 ml~m2
£ (L) 3.8 4.1 42 47 17.2 7.8 9.4
(W) 2.3 3.7 42 5.0

2 [AEHE

HEKWFERTERLE. TE IR, L. TE—mAKRE. SHAARE. &
I E. T ARARAEER. LEESRKRRAMKARE. T E 58 =M 8EMRELF
X BEXHBAER, R TEMAR. WNBRERMEE, L. TENRESE, LAGKWET. G
KHEANLBERE, HEHEOKRRE, MREE. p4 B/AWETERE. T A Kok 2 X0 3
AR, =ABEMBER/NEE, ARASM T ERE, ik, TRREIIRREL. 58
MEEERE R A, XEMARK, ZEFHEE S ER.

RUEXEBRFELRAZHURA BEEHNBRAZHELT, RHBEREHBPAR
(Pantodonta) B L F AR BIER &, UEF RERLELEENHREE. TREMR
KIE (1989) LB I Interogale 1 Anchilestes V38 PR J5 B #38 H, R 4R A9 S 15 S5 A Gl R 26
(&) FARMEREHEAFR., ENIRRITCEMEREYE S HER /MR (R
INR) TR /AR S B G MR AL, A RR KRB KRt T R & AR V7 IBE 4
A IRFTRM G RER, AAEH, TRRMKRAE, BEfELAENERITENHERES
SHRER FHR, DREKE, A ERFMHORRE, FHit, TRESHWUEEM
EETACIDREER AR BRNEE.

EERET RES (1989) W& L, 5 M4 b & F K /MK 8 (Dysnoetodon minuta
KEP, 1980) s> KM BEF A, IE. BIRBRAEER—, BERBRER, K/AMERITH
WAMERE, -2 RZIAMEITARYE W 62 E (Lofochaius) , B F A KA H
TBAHUTHBAT G T RESHRENGE 2. I, FERBERAMN HEHiHEREGH
RE IR — A8 BB KB (nchilestes impolitus) , B i /N R & (Meiostylodon
zaoshiensis) MK Y% 5 18] ML (Interogale datangensis) .

AXFEUEHES LRI RRRBELH SRS, SREBRFEHEHREREHE
BEEMATHREAANZHFEMAE, AW LERYHER, RERMEE. FAKEHR
A EMR, PREAHE. THEN=ABMBRENE VB, TEE (THRY)GREE,
5THrHEZERA/N. HREEZEPESNHER., LHES5EHITEN EBNHEE,
ERERENREZANGEER. LHEN LAKERITENERETFRTHINER,
MRRBERLZHIFEN T, HRERMBOKR FE M2 # 5 FHR7ERSE LA —WHR).
ETHRREEREARMNEREES, MENTRAEEZDHE S HHER,
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HHESRAMAAWPRINXHFELAT. THHNLEEEAREE, THEN
BEAEREAE, TERRET, TAPSRA, BE/. T 6 10T G5 8 48 xt 84K,
HERESHSEERE. THEEAHIMBEE, TEMRITEAHE. BEL=/AK
k., THRBREN ASTREEREFEHME, REVBREKXR, £ WE., Eia M
o ] K, B ZBR B E R (R 1,2).

AR NGRS, LHESHAMEN RN EWERBEE N /MRE B VBT,
XRIE: FARYEEEORFE, 57, B R KD RIERMIE, fi/bRAE/MRHR
RE.HERRIMGEMETHEEMT. EEHERWBHRRE. BFHENS XS, &
BE LARNAHAMEMRYBET, BRI 480, 6. 5 0 B A T 84&, (U
FRBEZY¥, FhEREBHERE, B/ MERESE. M/ARE EARKRTHRERE, EHR
A, GHRRAHE., RKREEHE, 57, S BEMANEE, ANRRHEUYZ =, F
Vi DR /M SRR . AR BRSNS, T EF R B AR R L),

XTRERWERSRAE, KPUXRERIE. Gazin(1953)ERAHRILERA
MREARE, FRERBX—HSHBAN KR, 2k EHEE 1979) BiIFRFEH A,
WHBERSHRAYXRRBE, TESHB M —NEH. Van Valen(1963) W AR K B
ARERTRYH,.FHEEIRYTEN—EH. Rose (1972) %% Van Valen B4
HTFMEAC/EE ZRWBRYA, THPHHFHONEROBH, BUDRE ESE
L&, Lucas(193) NN HERNRBER S LN T. TEES (1989 EHE
Interogale M Anchilestes B4R BT, HFFFIFEM &, AWARNERE MR E, . MAHS
BEHERENFREZXR. AXMAWEHERY, ER~PHFHERE BB AR
H(BRFERTRM AN NER, MEACLEMYBRENSL, BRI FFAELEH 44
B, BTN ZE— R E., MM R E G FEURMA R ER R
3. BEXHXMUTTEEHEH, ’

it XFTERFPEESAGETEFERL G HALLTHE, HE ALTRAHM,

A NEW TILLODONT FROM THE PALEOCENE OF
NANXIONG BASIN, GUANGDONG

HUANG Xue-Shi ZHENG Jia-Jian
( Institute of Vertebrate Paleontology and Paleoanthropology, Chinese Academy of Sciences Beijing 100044)

Key words Nanxiong, Guangdong, FEarly~ Middle Paleocene, Tillodontia,
Huananius
Summary

Tillodontia is an old and extinct mammalian order, ranging from Paleocene to
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Eocene in North America and Eurasia. It is also a small group of Mammalia,
including only a single family— Esthonychidae. Fossils in North America have been
studied throughly and five genera (Esthonyx, Trogosus, Tillodon, Megalesthonyx and
Azygonyx) were recorded. One or two genera (Plesiesthonyx—someone thought it was
a synonym of Esthonyx, and Franchaius) were reported from Europe. In Asia, three
Paleocene genera Meiostylodon, Interogale and Anchilestes) apart from four Eocene
genera (Adapidium, Kuanchuanius, Chungchienia and Basalina) have been studied in
the past. In the present paper was described a new genus and species, Huananius
youngi from the Paleocene of Nanxiong Basin, Guangdong Province.
Tillodontia Marsh, 1875
Esthonychidae Cope, 1883
Huananius youngi gen. et sp. nov.
(figs. 1~2; pl. I

Type A fragmentary right upper jaw with P3~ M3 and a part of right lower
jaw with p3~m2 of same individual (V11700).

Locality and horizon Zengdeao village, Nanxiong County, Guangdong Province;
upper part of Shanghu Formation, Early~ Middle Paleocene.

Diagnosis Small tillodont. Cheek teeth unilaterally hypsodont. Upper molar with
wide stylar shelf, distinct parastyle, mesostyle and metastyle, well developed
paraconule and metaconule, strong metacone rib, and hypocone— shelf but without
hypocone. Lower molar with V-shaped trigonid and talonid, nearly equal angule and
very small, and distinct metastylid.

Etymology  Huanan, South China, where the fossil was found; Young, in
honour of late Professor Chungchien Young, who is the first one studing Chinese
tillodont.

Description  Upper cheek teeth are unilaterally hyposodont, the lingual side
higher than the labial. P3 is nearly equilateral triangular in outline, three—rooted. P4 is
transversely wide, isosceles triangular in shape. Stylar shelf is deeper and ectoloph is
V-shaped which extended inwards less than half of tooth width. The paracone (or
combined para—metacone) is large and high. The protocone is also V-shaped, situating
at inner side of the paracone, but lower. The preprotoloph was broken away, the
postprotoloph is low and long, arriving the posterointernal base of the metastyle.
There is rudimentary metaconule.

The first two upper molars are both nearly rectangular in outline, transversely
wide, external wall being a little longer than the internal. Ectoloph of M1 is
W-shaped, extending inward nearly half of the tooth width. The protocone is big,
situating at middle of inner side of the tooth. Preprotoloph and postprotoloph extend
to the bases of the parastyle and metastyle, respectively. Both paraconule and



102 A I B 37 %

metaconule are distinct. Pre— and postcingula are low, existing at inner parts of the
anterior and posterior margins, but disconnected at inner side of protocone, and the
former being weaker than the latter, which is somewhat like hypocone—shelf.

M2 is similar to Ml in shape, but bigger. W-shaped ectoloph extended inward
less than half of tooth width. The paracone and metacone are crescent, the former
being a little bigger than the latter. The paracone rib is very weak while the
metacone rib is strong. Parastyle, mesostyle and metastyle are well developed. The
preprotoloph is high, extending to the anterior base of the parastyle while the
postprotoloph is lower and extended to the posterior base of metastyle. The paraconule
is bigger and nearer to the protocone than the metaconule. The ectocingulum is
narrow but high. The pre— and postcingula are like those in M1 but hypocone—shelf
is well developed.

The lower cheek teeth are also unilaterally hyposodont, with the labial higher
than the lingual. Anterior part of p3 was broken. Trigonid of p3 is composed mainly
of a high cusp, from tip of this cusp there are crests forwards and backwards, the
latter is stronger and extends to the rudimentary talonid, like cristid obliqua. The
trigonid of p4 compressed anteroposteriorly, transversely wider. The paraconid was
damaged, probably low and small seen from the remaining part. Both protoconid and
metaconid are big and high. The talonid is low and talonid basin is very small. There
are rudimentary hypoconid and entoconid.

ml and m2 are both quadrate in outline, but the latter being a little bigger than
the former. Both trigonid and talonid are V-shaped, with nearly equal small angle
(about 30°). The paraconid is small, near the metaconid. The metaconid and
protoconid are high and large. The paralophid and metalophid are weak and concave
in the middle. The metastylid is very distinct, forming a metastylid lob close to
posterior side of the metaconid. The hypoconid is smaller than the protoconid. The
cristid obliqua connects the metastylid lobe, so it is very internally situated. The
hypoflexid is deep. The entoconid is smaller than the hypoconid.

Discussion The main characters of Tillodontia are as follows: upper and lower
second incisors enlarged; cheek teeth are unilaterally hyposodont; upper and lower first
premolars are absent; rear upper and lower premolars are more molariform; upper
molars often have hypocone or hypocone—shelf; lower molars have equal angles of
trigonid and talonid, and metastylid. The following features can be seen from the
Nanxiong material: cheek teeth are more unilaterally hyposodont; upper molars have
more developed pre— and postcingula and weak hypocone—shelf, and distinct conules;
p4 possesses small rounded talonid; lower molars have nearly equal angule of trigonid
and talonid, and pronounced metastylid. So Nanxiong specimen undoubtedly belongs
to Tillodontia.
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It is very difficult sometimes to distinguish certain early tillodonts from
pantodonts if the specimens are not in good preservation, although Tillodontia has
many typical properties listed above. Ting and Zheng (1989) pointed out clearly that
the upper molar structure of Tillodontia is different from that of Pantodonta. Tillodont’s
upper molar has hypocone or hypocone—shelf and anterior cingulum, and pre— and
postprotoloph extend to parastyle and metastyle, respectively; Pantodont’s upper molar
has internal cingulum but no hypocone or hypocone—shelf, its pre-and postprotoloph
extend to the bases of paracone and metacone, respectively. Upper molars of
Nanxiong specimen described in the present paper have more developed conules,
anterior cingulum and weak hypocone—shelf, and pre~ and postprotoloph extending to
parastyle and metastyle, respectively. So Ting and Zheng’s opinion is in accordance
with our classification.

The present authors agree with Ting and Zheng (1989) to that both Dysnoetodon
and Lofochaius are not tillodonts, and the latter is a pantodont mainly because its pre—

and postprotoloph extend to the bases of paracone and metacone. Thus, up to
present there are four genera and species—  Anchilestes impolitus, Interogale
datangensis, Meiostylodon zaoshiensis and Huananius youngi gen. et sp. nov. in the
Chinese Paleocene. New genus differs from Anchilestes, the earliest tillodont known in
the lower part of Early-Middle Paleocene Wanghudun Formation, in having more
unilaterally hypsodont cheek teeth and relatively long upper ones, stronger pre— and
postprotoloph, and relatively weak hypocone-shelf of upper molars. Huananius differs
from Interogale mainly in having more unilaterally lower cheek teeth, distinct
metastylid, internally situated cristid obliqua, and smaller talonid basin of lower molars.
Huananius is bigger than Interogale and much bigger than Anchilestes (see table 1~2),
New genus is more similar to Meiostylodon than to other early tillodonts, but still
easy to distinguish. For instance, Huananius upper molar has more developed
parastyle and metastyle, strong metacone rib, relatively lower pre— and postcingula,
and small tubercle or wrinkle in center of tooth. Whereas Meiostylodon upper molar
possesses indistinct metastyle, relatively high pre— and postcingula, and distinct
hypocone—shelf, but no tubercle or wrinkle in the tooth center. Huananius is smaller
than Meiostylodon, with relatively long upper molars (see table 1).

Origin and classification of Tillodontia have been disputed for a long time. Gazin
(1953) proposed for first time that Tillodontia had some relationships with Pantodonta
after he studied North America tillodonts. Later (1979) Chow and Wang had same
idea with Gazin, stating that the two groups had closest relationship, and Tillodontia
could be a suborder of Pantodonta. Van Valen (1963) considered Tillodontia might
originate from Condylarthra and then placed it as a suborder of the latter. Rose (1972)
felt Van Valen’s view would complicate Condylarthra, and proposed Tillodontia should



104 wO¥ OB 3 B % # 37 %

be an order. Lucas (1993) had same opinion with Rose. Ting and Zheng (1989)
thought that Tillodontia was a distinct order and had closest relationship with
Anagalida after they studied the systematic position of Interogale and Anchilestes.

The present study shows that in the Early~ Middle Paleocene the typical tillodont
(though some features are still in the rudimentary stage) had already emerged and
diverged. In Paleocene time there are four genera. So Tillodontia should be an
independent order. It undoubtedly originated in Asia.

References

Chow M C (FBi48), 1963. Tillodont materials from Eocene of Shantung and Honan. Vert PalAsiat (7 ##3)
YE5HEAZ), 7(2): 97~104 (in Chinese with English summary)

Chow M C (AH8), Wang B Y (£ H8), 1979. Relationship between the pantodonts and tillodonts and
classification of the order Pantodonta. Vert PalAsiat (¥ #s1% 5 & A3), 17(1): 37~48 (in Chinese
with English summary) .

Chow M C, Wang J W, Meng J, 1996. A new species of Chungchienia (Tillodontia, Mammalia) from the
Eocene of Lushi, China. Am Mus Novit, (3171): 1~10

Gazin C L, 1953, The Tillodontia: An early Tertiary order of mammals. Smithson Misc Coll, 121(101): 1~110

Gingerich P D, 1989. New earliest Wasatchian mammalian fauna from the Eocene of northwestern Wyoming:
composition and diversity in a rarely sampled high—flood plain assemblage. Univ Michigan Papers on
Paleontol, 28: 1~97 )

Gingerich P D, Gunnell G F, 1979. Systematic and evolution of the genus Esthonyx (Mammalia, Tillodontia) in
the Early Eocene of North America. Contr Mus Paleontol, Univ Michigan, 25: 125~153

Lucas S G, 1993. Pantodonts, tillodonts, uintatheres, and pyrotheres are not ungulates. In: Szalay F S, Novacek
M J, McKenna M C eds. Mammal Phylogeny: Placentals. New York: Springer—Verlag. 182~194

Lucas S G, Schoch R M, 1981. Basalina, a tillodont from the Eocene of Pakistan. Mitt Bayer Staatssamml
Paldont Hist Geol, 21: 89~95

Rose K D, 1972. A new tillodont from the Eocene Upper Willwood Formation of Wyoming. Postilla, 155: 1~13

Ting S Y (THRE), Zheng J J GBHKU), 1989. The affinities of Interogale and Anchilestes and the origin of
Tillodontia. Vert PalAsiat (F&#E3IH3¥EM), 27(2). 77~86 ( in Chinese with English summary)

Van Valen L, 1963. The origin and status of the mammalian order Tillodontia. J Mammal, 44: 364~373

Wang B Y (Ef£H), 1975. Paleocene mammals of Chaling Basin, Hunan. Vert PalAsiat (F¥#30¥ 5% A%),

13(3): 154~164 (in Chinese)

Young C C, 1937. An early Tertiary vertebrate fauna from Yuanchu. Bull Geol Soc China, 17: 413~438

Zhang Y P (3K E#), 1980. A new tillodont-like mammal from the Paleocene of Nanxiong Basin, Guangdong.
Vert PalAsiat (F##31W5H A2), 18(2): 126~130 (in Chinese with English summary)

Zhou M Z (JABH4K), Zhang Y P (K E#), Wang B Y (FE4EH) er ol, 1977. Mammalian fauna from the
Paleocene of Nanxiong Basin, Guangdong. Pal Sin (REH4EYFE), New Ser C, (20): 1~100 (in Chinese
with English summary)

BAE 1 1% 88 (Explanations of Plate I)

R AEE R GF R ) Huananius youngi gen. et sp. nov. (V11700) X 4
1. & LB W8 P3~M3 (right upper jaw with P3~M3),@EM (crown view);
2. HTFAE MY p3~m2 (right lower jaw with p3~m2), BEW ( labial view)
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