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#FHF 58 (FHT) Plethorodon chienshanensis sp. nov.
(ARL, 1—-4; B1-3)
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Fig. 1 The skull of Plethorodon chienshanensis (V8304), dorsal view
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B2 #ELdEkEsbg (v8304), MM

Fig. 2 The skull of Plethorodon chienshanensis (V8304), lateral view
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Fig. 3 The skull of Plethorodon chienshanensis (V8304). ventral view
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W R s o, R BT, 8 TR B M. IRTERER
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WRFHRAR, ﬁ]ﬁ%‘ﬁfﬁzﬁﬁ EEJ:&%“LF‘%H‘J T , SN B P9 DT
B R o

tb 8 M i
R LBGOITVERHRRE, RREE, M 1 M WEERRK, SH2ET,X
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#1 BliEi5# (Plethorodon chieshanensis) WFU5RIE (V8304) (PEfL; Z=H)

* i P! P? P? jod m! M? M3
¥ 4.1—4.2 | 5.2—5.4 | 5.4—5.5 | 5.5—5.6 | 6.7—6.9 | 6.8-—7.0 | 5.2—5.4
(A& 5.9—6.0 | 7.2—7.5 | 8.5—8.6 | 9.2—9.5 | 9.9—10.3| 8.0—8.2
- ] 2.7-2.8
(E%) 5.0~—5.1{ 7.0—7.2 | 7.2—7.5 | 8.2—8.5 | 7.5—8.0 | 5.9—6.0
FAGIE IR el 64—68 | 109—115 | 131—139 | 152—156 | 133—142 | 140—152 | 148—158
F(EE)[E X100 93—98 |127-—133 | 129—136 | 119—127 | 169—118 { 109—115
— M?® =39 — 39.5 P'—P*=21.4~21.7 M!— M?=18.9—19.4

WRHBRESE, SHFREHLANR . MEMWEARS (b, FH—3TH
), B TR IR SR TR, St S w5, RO SR, EALRER K,
ETERPNEERE T, FRARSEIORAH, nEHEZORERELAERE
A i 4 B B B9 8 (Lofochains), RUBTRH A LT A AL, B9 BIS0 L
Wtk A LR, B L FI A SR T RSB I EE I R R A R IR A 42
(Meiostylodon), 1Atk ¥ HRE AR WP, L AWESEHR AR R, B LH
HEPESE ST, $T L RXEEXKH, FEETRAREH, , ‘

FRS R B R AR R L R (Diacodexis) A —RE MM i,
WEH R, BUARTIEN D. secans, TEARAU/N, HH I otk TR ORARE BRI,
BRSNS R, LEGERER, ﬁkﬁﬁﬁ«ﬁk%) HEHE BATRIFRAMGE
EFRZRERN Y%, LM P ESRgmik; P AN AR, BifE s, REAR VE
25 LEE TSN M VEWARBREE, BT B AR OB LR ABES.

BRY B o s E, B AR LSRR O BIRE B, EREREE T, B R E
Ko MEMMEEREUEE, RORER K. WHBEE (Meniscotherium) (315
M AR R EERAMUE IR YR LB DR R SR RR—E, HEE. R
AR RANE, FERSBEARNF ALY, MA—%, FEEEAEERY
B, 8A LPRERYE, WRRIUBRTEF A EELBERT (Arcocyonidie) B
fRo BAOBCRBNERE (Phenacodus) HNRZZIM EEETEINE) , REHERH B
RERH ARV B, W, R LEA AR o

7RG FURRE LA T, W A S R REWEBENIEAA, TRENZES
HE A R E AR RE X R RERAECINBEBARBNE R, HEZSY
K, FRTEISTENE PRI P B ZE R AKZEOR VI, M/, JBR. BEER
RSB, EHERT (MEHER) M M NS ORFRE—#, REWETRU
¥, xR R.

i 20 4E3, T ETATR ORI R B0, (S B0 B RO A M R B er R, BRTW A
OB 20 BRAW. HPEHFHE S MO —4SHEFR (Pantolambdidae) | JEH

1) BRAA (Van Valen, 1978) ¥ E{IHA—4F 4345 BH, hH A(Gingerich and Childress, 1983) i
TAWEN B BHNSAEH B AR Simons (1960) % AR WA EANMFHIBET B b,
BIF&H (Cyriacotheriidae Rose and Krause, 1981), I FHETAKT S BEHELSES BRlaXaEH

R _ . .
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B (Barylambdidae) FIEH U554 %} (Titanoideidae)o MMM SR A & #  AUB 5 5 8
(Bemalambdidae), FH BB HHHE HEFR (Harpyodidae) , & 15E R (Achacolamb-
didae) Fr2a%l (Pastoralodontidac), BE ALk %l (Pantolambdodontidae)? L)}
BRI A BhAndL B pFT i — R Fr i = 58 B (Coryphodontidae).

H BT e B IR W B, 25 DB D MR A B I, M Z AN ARG R ARHAR
RER. REXF,HER M ERELESRFEAN, FESEIMMEL, WE—ENE
Blo

FORAYSLE B, B MRTBI G A, SAeE SR A RN, RHEESEFERER
BAHR, XRAE: B0 P A P WERRIRE &M VE, EE®GEERAER ST
F.BERBENMVEEFRRRES, BESREMNEAEIT BRI TRE, BRE
2, SN R W, RY TN EE i, (AL SEF I EEN=S2—, M BN RAKRE
ERWESRAYARATEHE. FESEFSERNAXARETREN LATHEREA
RV LRGN EEEEARRE ERRE SEMEA LA EE o

MEMANEFE SRR, UMEBRESERK, SWMsHB 0L B8,
B ERWINESE, BT VEREBEE, MAER VE,. ISHERM; &M, BENZEE
SCARFE O3 BIRA

Wi EREEN ERTAWERAER VE, LRGRATVEEWT, WEAE KRR, LK
RERAUEFBERL AR DRE AERE LR REIEE. i VREEEABREE,
TREMRELE, PREXE LEFERARE,

LH BB B, MEAK, EFSLEM SRS D, MRET RR
% (Ting et al., 1982) MENETERAWIREAE, TR LE(LERET)RBULLEH
BEFEMEEEZ,

FESHEREL, eI M M REEHORERE, F NN, REFRIEM
T (B2, EHM P /NTIfER, PR P HRENMEASSHEN VESERLSALE £
BEHEHNEN. W HERN EEARREINTREMERASHWE, HRAR
THE. |

ZTHHAESERLBRT MK AT ENKS, E LRGN EESFELEERRY
Kilo G HEENGMEER D LATEENERVERATERE, RRREEhE
AR, LAGAERTEARARE, ERREMKRE  FREEREEFB=AEF. Hit, &
BEFBENN LRI E NS, ERNEZRAERE LPLEE KK R,

K, EHHED, FESEEGERY, AFFLBEUNE . EINEBe5HE%
fil, AR, ERRAE, RRE AN EE. BEREHY, FEAEE R, P'IUR,

D (TR E 3 HEROELERA—B. PERLEEUN Flerov, 1952; Kielan-Jaworowska,
1969; &, 1978)39A A HH W BHR MO 8. AR FRI(1978)E N il T E M A Hi
ARAE—X A, BREHH R T HHHER 2T HEHNAYR L. BYIR.EAR (979 BESGE
HEFEEEEERTH, BF A 00 Lucas) MANXBEEANH AR~ H—2F 588, TABENER
—HEBWH (Harpyodinae) M&H B EH (Pantolambdodentinae), X G—WH AR T RERNLH &
BRI TRER =RIRR.
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B, PRIP BERSATREER, BENLNAGMSHERERNVE. §E
A EEGNE R UK, AR A F R 2 %o RERMR, BTt P 3 M, Gk
WM P M BRYEE, HANEREY, RREH, £ MAM FBRESKRE, F
B R RIS M o M RIRT. B hiRR S, B BRIREEE, MRV
Fo R, HEZRGEINGESBE, BHSM0 EHEREE, &M, HEHRRE
TR R, BRE TR, IMEIMIA R, AR, MR M e ssmyasi, M TR
M BWRZAMEERIR. FRRARS, HaT. BIERE VIR, BLENE
RUR/INERE, FANVES. M AENESRABNEBIE, VBN TS, hak
FUGR G L AAR, MEERIRER, FF BN LGSR Eaae Ak, SES
B8 77, SN AR, AR, AT R BT EW AR, W BSKRTRE. M R M [tk
AR 2, B UL B 6, BN RFUR/NR IR R Bo M ERBRBWR, VEAL
XTSRS A o HAN, TESLE b BRI, B, TR LB R
WA, EREN, e B, ARERRT Ko

FRERFEEFBRESAME LR RS ERBO R, ERE EREETZE
B R, RATIN GBI X — FR A S L — N R & M 10, HiT & 0 E B R,

BEERYN AR ERIT 2E0B L 2 Hit S R i, BB ez fg
$#(1977)RIBE SR 2 R0 L FIik, BT T R 15 88 (Harpyodus), B Z 0 5 H BT E (H.
eures)o IR ELE, ¥HBA=ZAEEE (Deltatheridia), N4 HEEIT Deltatherinae
TR RIRE . ATIZ TR0 HR M T X, AT S B s A R AR B, E kg e
A B4 KA B R T, Tk A (1979)IR3 T & S AL T PG 1T 4 o o7 7 1t
AT 4 TR B B R — B S LB, A A e Rt 8 (Harpyodus decorus), FHHIER
Bt — SO T, B —FR B SR, SRS R ERELn—E R
%, Palacoryctidae (SHfrBAHSIN) REMNART TIEMMELE, WA SBEHERBE
R S, X X ERIERN LS4, EMFIGOR VI, LAKERRVE,
¥R BRERARNWE (LR LR 5% URINS). Hit, Bk KENAR=
s BB,

b A, B R 1 2 T A S T SR D B, B TR BSE T XK T 4
Ho BATMEAN, EHKH AR BRAT BHH, FUEEEN 7, P M, P REM
%, EEIGHIAMVE R U, AT R R R R AR R = AR, B R BORRENK RS, X
sk 5 LR T 6080 B R FTE B AR AT R th e Mkt e RSB A E,
[EXFEBAMEI1E R L RIA, AR E 2 AFERS BEGLR o EHik, R
IHBREARESSZ AMERENREER, BTEXHNIPRELETMNESE =4
EHBRRABY— N E L. MTXRELDY BT RIOHERD, HEFWRRNA
Gk AR, B T —BAOS B T4 b5 B, FTE A% U % 10 B B

Hrbo
(1986 #£ 8 H 18 BIeFE)
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A NEW PANTODONT-LIKE MAMMAL FROM THE
PALEOCENE OF CHIENSHAN BASIN, ANHUI

Huang Xueshi  Zheng Jiajian

(Institute of Vertebrate Paleontology and Paleoanthropology, Academia Sinica)
Key words Chienshan, Anhui; Middle Paleocene; Plethorodon

Summary

An incomplete mammalian skull with all the cheek teeth present in the Middle Paleocene
Lower Member of Wanghudun Formation, Chienshan Basin, Anhui Province, was collected by
an IVPP field team in 1981. The cheek teeth share several important features with those of Pan-
todonts. Nevertheless, the similarities do not warrant referring the teeth to the Order Panto-
donta. The specimen is here treated as a new family, being tentatively placed in Pantodonta.
The discovery of this find is significant in that it not only adds a new member to the rich
Paleocene Fauna of Chienshan Basin, but it also provides new material regarding the endemic
Asiatic mammalian groups.

? Pantodonta Cope, 1873
Plethorodontidae fam. nov.

Diagnosis  Same as for the new and only genus -— Plethorodon.
Plethorodon gen. nov.

Diagnosis Small mammals about the same size as a badger. Skull comparatively
broad with nasal bones enlarged posteriorly. Zygomatic arches robust and expanded laterally.
Palatine rathér wide. External margin of upper cheek teeth slightly curved inward; parastyle
stronger than metastyle and the anterior margin of the tooth is longer than the posterior one;
pre-, posr- and ecto-cingula well developed on nearly all the cheek: teeth except P'; M' and
.M® roughly quadrate in outline and have U-shaped ectolophs with no mesostyles, having robust
protocones and distinct hypocones. '

Plethoredon chienshanensis sp. nov.

Type An incomplete skull with all the cheek teeth present (V8304).
Horizon ‘and locality - Lower Member of Wanghudun Formation, Middle Paleo-
Vcehe; Huangpu, Chienshan County, Anhui Province.
 Diagnosis Same as for the genus.

Description

Skull  The front half of the skull is intact, although the muzzle is broken. The
nasal bones are narrow (7mm) in the middle and broad posteriorly (19.5 mm). The maxillo-
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nasal suture is long and the frontals are relatively broad. The orbital process is prominent:
The preserved anterior portion of the sagittal crest is thin and elongate. The orbit is medium-
sized, oval in shape, and over 10 mm in diameter. The orbitalis margin comprised mainly
of maxilla, zygoma and frontal bones. The anterior orbital margin is placed above the pos-
terior end of P*. The zygomatic arch expands laterally; the width between the arches is at
least 56 mm. The jugal is in contact with the maxilla anteriorly, dividing the former into
two branches, the upper one is much longer than the lower. The infraorbital foramen is com-
paratively large, placed above P?, and the inferior margin is in the same horizontal level as the
inferior orbital margin. The palate is widest between M®, where it measures 20 mam.

Upper cheek teeth The upper cheek tecth are perfectly preserved in the specimen. They
are low-crownd and closely appressed. The cheek tooth rows are parallel at P' and P? and
become somewhat circular from P* to M® with the convex side outward facing at M'. The
parastyle in all the cheek teeth except P! is more developed than the metastyle and the anterior
margin of the teeth is longer than the posterior one. The pre- and ecto-cingula from P°® to
M? and the post-cingulum from P* to M® are increasingly developed, wide and pronounced.
The pre- and post-cingula are not connected the inner side of the protocone in all teeth.

P! is small, double-rooted, the crown of which is compressed transversely, with a single
cusp and with weak crests extending forward and backward.

P? is triangular in ouiline and is about-as long as it is broad, and it has three roots. The
ectocone (parametacone) is big and robust, compressed transversely, with a prominent paraloph
and metaloph joining the parastyle and metastyle, respectively. The whole ectoloph appears to
be circular. The external wall is slightly concave inward although there is a lower and
robust vertical crest. ‘The protocone is robust and forms a V-shaped loph. The preprotocrista
1s as long as but higher than the postprotocrista.

P*® is triangular or nearly elliptic in shape and more transverse than P®. The protocone
is lower than the ectocone. The angle of the pre- and post-protocrista is smaller than that of
ectoloph which also forms a V. The preprotocrista is higher and shorter, indented by a notch
near the base of ectocone, while the postprotocrista is lower and longer, extending to the inner
base of the metastyle. :

P* is larger and wider than P®. The external wall is curved inward, deeper than the
preceeding premolars. The ectoloph is very high. Other features are similar to those of P°
but more well-developed.

M? is rectangular or nearly quadrate in outline. The ectoloph is U-shaped with no mesos-
tyle, and extends inward about half of the width of the tooth. The paracone and metacone are
separate, but close together, conic in shape, flat buccally and slightly convex on the lingually.
The two cusps are nearly equal in size with the paracone slightly a bit larger than the meta=
cone. The centrocrista is straight, low and robust. The protocone is much more robust, while
the hypocone is lower and smaller. The hypocone shelf is very wide, so the inner wall of the
tooth is rather long anteroposteriorly.

M? is close to M* both in size and in morphology but transversely wider. The paracone is
big than the metacone in comparison with M'. The hypocone is unworn, situating in the poste:
roextérnal side of the protocone. o

M® is obliquely triangular in shape with anterior margin.much longer than the posterior
one. The paracone is larger than the metacone. The metaloph is so reduced that the roughly
V-shaped ectoloph consists mainly of paraloph and relatively long centrocrista. ‘The metastyle
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is absent. The protocone is less robust than that in M* and in M? but nearly equal to that of
P*. Like those in the first two molars, the protocone is also V-shaped, but preprotocrista is
cut by a distinct notch near the base of the paracone. The post-cingulum is lower and has tu-
bers on it. No hypocone is present.

For the measurements see Chinese text.

Comparison and discussion

The morphology of the new Asiatic genus, Plethorodon, and the new family Plethorodon-
tidae, is similar to that of Pantodonta in some respects, such as tooth formula, lophodonty, dou-
ble V-shaped posterior upper premolars and small M® with the metaloph and metastyle much
reduced.

Recent discoveries of Pantodonts have enlarged our understanding of the complex morpho-
logy of this group. U, to the present, nine families (except Cyriacotheriidae, whose systema-
tic position is under disputed) and over 20 genera of this order have been recognized by dif-
ferent authors: Pantolambdidae, Barylambdidae, and Titanocideidae in the Paleocene of North
America; Paleocene Bemalambdidae, Paleocene to Eocene Harpyodidae, Archaeolambdidae and
Pastoralodontidae, Eocene Pantolambdodontidae in Asia; and Eocene to Oligocene Coryphodon-
tidae found in both Eurasia and North America.

Plethorodon differs from all the North American Paleocene Pantodont genera in its small
size, nearly quadrate outline of M' and M® with a U-shaped ectoloph, no mesostyle, and a V-
shaped ectoloph on M®. In contrast to Plethorodon, Bemalambda has much wider upper cheek
teeth, much weaker pre- and post-cingula, and no hypocone or hypocone shelf on the upper
molars in addition to its large size.

Plethorodon differs from representatives of Archaeolambdidae and Pastoralodontidae in
its smaller size, well-developed V-shaped protolophs on the posterior upper premolars, more
quadrate M' and M® and U-shaped ectoloph with no mesostyle.

Pantolambdodontidae is of large size, of later geological age, the material of whose skull
and upper dentition is very rare. Recent discovery (Ting et al., 1982) from Ningxia shows this
family is greatly different from Chienshan specimen both in skull (especially nasal bones) and
tooth morphology . The differences both in size and in morphology between Coryphodontidae
and the new form are so great that close affinity between them is also impossible.

Of all the families of Pantodonta, Plethorodon is most similar to Harpyodidae in its
possession of a double-rooted p' with a single cusp; P*® triangular in shape; ectoloph and
protoloph form a double V crests on the posterior upper premolars; U-shaped ectoloph with
no mesostyle, but extending inward about half width of the tooth on M' and M? which have
distinct hypocones and wide hypocone shelves; M® has a V-shaped ectoloph, much reduced or
no metaloph and metastyle, and a posterior cingulum with some tubers. The two forms, howe-
ver, still have some important differences: The upper check teeth (except P' and M?) in Har-
pyodidae have a shorter anterior margin than the posterior one, and the ectoflexus is very deep.
On M'an M?® the centrocrista is somewhat bent. The parastyle of M® is well developed and
overlapped on the external side of the metastyle of the preceeding tooth. The protocone is
thinner and higher, and the angle of V-shaped protoloph is comparatively small. There are
stylocones on the buccal edge of the upper molars as well as paraconules and metaconules on
the protolophs. All of the above features of Harpyodidae are different from those of Pletho-

rodon.
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From above comparison, the new genus, Plethorodon, can not be referred to any family
of Pantodonta, including Harpyodidae. Therefore, we propose a new family, Plethorodonti-
dae, for this material.

Apart from Pantodonta, Plethorodontidae is similar in some morphological features to Til-
lodontia among the early mammals. The characters, such as well developed pre- and post-
cingula, wide hypocone shelf and nearly quadrate outline of M' and M?, are shared by Ple-
thorodontidae and Tillodontia, but the Iatter are more specialized. The later members of Til-
lodontia lack first upper and lower premolars, the second (upper and lower) incisors become
enlarged and rootless, the cheek teeth are unilateral and seem to be double arches (vertical and
horizontal, especially in the lower molars). Even in the early primitive representatives, like
Lofochaius found in the Middle Paleocene Nanshiung Basin, Kwangtung and Meioszylodon
in the Late Paleocene of Chaling Basin, Hunan, the above features appear, and the teeth are
essentially bunodont. The differences are so great that Plethorodontidae is therefore difinitely
precluded from Tillodontia.

Some similarities in the upper cheek teeth between Plethorodontidae and certain early
Artiodactyla (Like Diacodexis) as well as Condylarthra appear to be convergent.

Harpyodidae were initially found in the Middle Paleocene of Chienshan Basin. Harpyo-
dus eures was created by Qiu and Li (1977) based on three incomplete upper molars. They re-
ferred this species to Deltatheridia with uncertainty. Two years later, Wang (1979) described
a more complete skull from the Late Paleocene of Chihkiang Basin, Kiangxi Province and
created a new species, Harpyodus decorus. She thought Harpyodus is closer to Pantodonta
than to other orders of mammals, as a result of comparison with Marsupialia, Palaeoryctydae
and Pantodonta. She established a new family, Harpyodidae, for Harpyodius of the order
Pantodonta.

Harpyodidae and Plethorodontidae are both very small, have more developed pre- and
post-cingula on the upper cheek teeth, double-rooted P', P* triangular in shape, nearly quadrate
outline of M' and M* with U-shaped ectolophs and no mesostyles, as well as other common
features mentioned above. This evidence demonstrates that not only the two families seem to
be phylogenetically distinct from Pantodonta, but they are closely related to each other. Har-
pyodidae and Plethorodontidae may represent a new taxon (i.e. order) of Asiatic early mam-

mals heretofore unknown.



B AR 1

#llEEH2 (Plethorodon chienshanensis gen. et sp. nov.) L& (V3304)
LmEd; 2. 8EmMs; 3.2Z0NEM; 4. a0EH. HxX1



