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FAg.1 Let m2 and taonid of mil(V 11358) of
! Sarcodon ? zhaii . nov.
1 2 ) (V 11358)
Table1 Measurementsand comparison o the lower moars o Sarcodon ? zhaii sp. nov. (V 11358) (mm)
ml m2
L) (Trw) (Taw) L) (Trw) (Taw)
Sarcodon ? zhaii . rov. 1.25 3.05 1.90 0.95
Sarcodon pygmaets © 2.8 1.70 1.50
Prosarcodon |onanensis ™~ 2.18 1.70 1.27 2.74 1.74 1.19

*  Sday and McKenna ,1971; **  McKenna et d. ,1984

Sarcodon Prosarcodon

, ( Hyracoestes , ,
), m2,
ml , ,S. pygmseuss  ml
P. lonanensis ml m2, m2 P. lonanensis
m2 P. lonanensis( 1) , Sarcodon ,
,S. pygmaeus,
i Mimotonida Li et al. ,1987
& Mimotonidae Li,1977
¢ Mimotona Li,1977
& Mimotona sp.
( 2-2

p4 m2(V 11359)
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, & (M. robusta)
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2 ( V 11359)
Table2 Measurements of the lower cheek teeth o Mimotona sp. (V 11359) (mm)
p4 mi m2 p4 m2 p4 mil ml. m2
(L) 1.6 2.0 2.2 6.0 3.6 4.0
(W) 0.6" 1.4° 1.6°

Anagalida Szalay et McKenna 1971
Anagalidae Simpson, 1931
Hsiuannania Xu,1976
Hsiuannania maguensis Xu,1976

( 2-34
: M2 ML1(V 11360.1) ; b4

(V 11360.2 3) ; p4(V 11360.4) ; p4 m2(V 11360.5)

) M1 M2 ,
) , 3.75mMm,  4.25mm
V 11360.5 p4 m2 , p4
, V 11360. 4 p4
3

Table 3 Measurements and comparison o the lower cheek teeth of Hsiuannania maguensis  (mm)

o 2] p4 ml m2

O TW Taw | L W @& | L) (W TawW | L) (TW) (Taw)
V11360.2 | 4.25 2.40 2.45

V 11360. 4 3.70 2.75 2.9
V 11360.5 4.10 3.10 3.25 4.00 3.30 3.50 4.75 3.75 4.00
V 4314 4.25 3.3 3.30
V 4276 3.50 3.2 3.10 | 410 3.45 3.25 1460 3.3 3.50
1 1) V4314 ( Hsiuannania 9.) ( ,1976)
2) V 4276 ( Hsiuannania maguensis)

3
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(1976) Hsiuannania 9. , dp3  dp4 , ,
o4
: : ( 3,
Pantodonta Cope,1873
Pantolambdodontidae Granger et Gregory ,1934
Archaeolambda Herov,1952
Archaeolambda sp.
( 2-9
ml p4d m2(V 12663) mil
15.8 17.5mm ml \Y , (
60°) , , ,
m3 , ( ,1995)
10mm, 6.5mm (A. tabiensis) (A. yangtzeerss)
A. planicanina ( ,1978) (1997)

(v 11352.2) ,

Har pyodidae Wang,1979
Harpyodus Qiu et Li,1977
Harpyodus progressus Huang et Zheng,1997
( 2-9
P4 M1 P3(V 12664) P3 ,
, , P4 , P3 ,
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2
Fg.2 Lae Pdeocene mammds (part) of Jiashan ,Anhui
1. ?( ) m2  ml (left m2 and tdonid of ml of Sarcodon ? zhaii §. mov.) V
11358, (crown view) , x4
2. 1% p3 m2(right lower jaw with p3 M2 & Mimotona 9.) V 11359, x4
2a. (crown view) ; 2b. (labid view)
3 4. ( Hsiunnania maguensis) , x 2
3. a4 (partial |6t lower jaw with dpd) V' 11360. 2
3a. (crown view) ; 3b. (labid view)
4, p4 m2(partid right lower jaw with p4 m2) vV 11360. 5
4a. (crown view) ; 4b. (labid view)
5. P4 M1 P3(I€ft upper jaw with P4 M1 and broken P3 of
Harpyodus progressus) |V 12664 , (crown view) , x 2
6. ml p4  m2(right lower jaw with ml and broken p4 and

m2 of Archaedlambda .) \V 12663 x 2
6a. (crown view) ; 6b. (labid view)
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P4 :
, 4
4 (V 12664)
Table 4 Measurements of the upper cheek teeth (V 12664) of Harpyodus progressus (mm)

P4 M1 P4 M1
L) 4.3 5.8 10.0

(aam) 6.0 6.6

(w)
(g3om) 6.0 7.8
() x100 140 103

:aam = dong anterior margn ;gom = dong pogerior margn.

P4 Vv 12664
( ,1997) ,

Arctostylopida Cifeli et al. ,1989
Arctogtylopidae Schlosser ,1923
Wanostylops Huang et Zheng,1997
( ) Wanostylops promissus Sp. nov.

( 3;4-34)
P4 M3 P3 (V 12666)
mL  m2 (V 12666. 1)
1km,

(‘Wanastylops youngi)

3 ( ) M M3 P3 (V 12666)
Fg.3 Lét upper jav with P4 M3 and pogeroexterna part
o P3(V 12666) of Wancstylops promissus §9. nov.
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M1 M2 , , M1
) , M2 , M3 M2,
) M2 M3 Ml ,
ml 5.5 5.8mm mil ,
m2 vV ) ) ,
5
5 ( ) ( V 12666) (V 12666. 1)
Table 5 Measurements o the upper (V 12666) and lower ( V 12666.1) cheek teeth o
Wanostylops promissus sp. Nov. (mm)
P4 M1 M3 MM3 PAM2 PAML MIM3 M1IM2 M2M3 mi
(L) 2.2 2.8 2.6 10.3 8.2 4.9 8.2 5.8 5.7 3.1
(W) 2.2 2.6 3.5 1.6
V 12666 , )
,1997) ,
, M3
, ( ) ( )
Bothriostylops Zheng et Huang,1986
Bothriostylops progressus ( Tang et Yan) ,1976
( 4-12
p4 m3 m2 ,
(V 12665.1) ; m3(V 12665. 2) ,
m2 pl p2 p2



6
6 (Vv 12665. 1)
Table 6 Measurements of depth o the horizontal part of mandibular ramus
(V 12665.1) o Bothriostylops progressus (mm)
p2 (below p2) m2 (below m2) m3 (below m3)

(1a) (1) (1a) (i) (Ia) (i)
5.5 5.9 7.5 8.2 7.5 8.2
Jla=labid ;li =lingud .

p4 m3 m2 (
,1976 ; ,1986 ; ,1997) , m3

4
Fg.4 Arctogylopid remains of the Late Pdeocene Jiashan Fauna ,Anhui
12 ( Bathricstylops progressus) , % 2
1. p4 m3 m2 (It lower jav with ml ,broken m3 and taonid of
m2) V 12665.1
la. (crown view) ; 1b. (labid view)
2. m3(patid |t lower jav with m3) \V 12665. 2
2a. (crown view) ; 2b. (labid view)
3 4. ( ) (Wanostylops promissus 9. nov.) , x4
3. M M3 PR3 (I€it upper jav with P4 M3 and pogeroexternd part of
P3) vV 12666 , (crown view)
4, mL m2 (partid It lower jaw with ml and trigonid of m2) ,V 12666. 1

4a. (crown view) : 4b. (labid view)
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7 (V12665.1 V 12665.2)
Table 7 Measurements o the lower cheek teeth (V 12665.1 and V 12665.2) o Bothriostylops progressus
(mm)
p4 m3
(length) (width) (length) (width)
V 12665. 1 4.0 1.6
V 12665. 2 5.4 2.5
2
: ( Sinonyx
jiashanensis) (Zhou et a. ,1995) ('Sinomylus zhaii) (McKenna and Meng ,2001)
' ) (1995)
7
? Sarcodon
Pygmeeus : i
%
3 :
% ,
: ( )

MAMMAL IAN REMAINS FROM THE LATE
PAL EOCENE OF JIASHAN,ANHUI

HUANG Xue- Shi
(Institute of Vertebrate Paleontology and Palecanthropology , Chinese Academy o Sciencss  Beijing  100044)

Key words  Jiashan ,Anhui Late Paeocene ,mammds

Summary

The VPP and Anhui Provinciad Gmologica Bureau joint team had made severd times of
paeontological invedigation in Tujinshan Area,Jiashan Gounty , Anhui Province dnce 1970' s,
resulting in finding a relatively rich PAleogene mammdian fauna. Apart from Sinonyx jiashanensis
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(Zhou e d.,1995) and Sinomylus zhaii (Mckenna and Meng ,2000) ,seven ecies belonging to
five orders of Mammdia are described in the present paper ,which mot only increase the faund
content but a0 provide inportant evidence for the geological age of the fossl-bearing bed.

1 Sydemdtic paeontology

Soricomor pha Gregory,1910
Micropternodontidae Sirton et Rensber ger ,1964
Sarcodon Matthew et Granger ,1925
Sarcodon ? zhaii sp. nov.
(Fg.1;2- 1)

Type A €t lower jav with m2 and tdonid of m1 (V 11358) .

Locality and horizon 1 km south to Xinzhuang Village ,Jiashan Gounty ,Anhui Province;
Late Paeocene Tujinshan Formetion.

Diagnosis A eciesdf Sarcodon that differsfrom S. pygmaeus in having narrow talonid on
lower nolars.

Etymology In horor of Professor Zhai Renjie who made great contribution to the dratigraphy
and paleontology in Jiashan Area.

Dexription  The hypooconulid in ml is dtuated in the middle of the tooth transersdly. The
di gances from hypoconulid to both hypoconid and to entoconid are omewhat dhorter than that from
the hypooonid to entoconid. The talonid basin opens lingualy in front of the entoconid. m2 is well
preserved. The trigonid bears the usud three cups,of which the protooonid is the highest. The
paraconid is omewhat blade-like and projects lingually from the anterior base of the protoconid.
There are diginct notches between the protoconid and paraconid and between protoconid and
metaconid. Three cugps on the taonid are pronounced ,of which the hypooonulid is the higheq. In
oontrag to that in ml ,the di gance from hypooonid to entoconid is shorter than that from hypooconulid
both to hypoconid and to entoconid.

Remarks The conplete tooth described above has large and high hypooonulid , and the
di ance between the cupson the taonid is different from that in the tooth anterior to the conplete
one. $ the complete tooth mug be the lag lower nolar. This tooth is mog dmilar to m2 of
Sarcodon and Prosarcodon in norphology. Each of the lagt two genera has only two lower nolars ,
the conplete tooth is nog probably m2. The gecimen described may belong to Sarcodon snce
Jiashan's m2 is larger than that of Prosarcodon (Table 1) ,but differsfrom S. pygmaeus ,the only
krown fpecies of the genus,in having narrow talonids of lower nolars (Table 1) . Hence,the
gecimen is referred to a new Peciesdf Sarcodon with reservation.

Mimotonida Li et al. ,1987
Mimotonidae Li,1977
Mimotona Li,1977

Momotona sp.
(Fg.2- 2)

The materid is a fragmentary right lower jaw with heavily worn p4 m2 , broken il ,and the
aveoli of i2 and p3(V 11359) . A large mentd foramen is stuated below the trigonid of p4. The
firg incior is remained only in the adveolus. The p4 and two lower nolars can not provide any
irformetion because they are heavily worn.

Anagalida Szalay et McKenna 1971
Anagalidae Simpson ,1931
Hsiuannania Xu,1976

Hsiuannania maguensis Xu,1976
(Fig.2- 3 4)
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Material A fragmentary upper jav with M2 and broken M1 (V 11360. 1) ;A pair of lower
javswith dp4s (V 11360.2 3) ;arignt lower jaw with p4 (V 11360.4) and a right lower jaw with
p4 m2 (V 11360.5).

Description M2 is round-quadrate in outline and diginctly unilaterdly hypsodont with well-
developed anterior and pogerior cingula. Pre- and podprotocriga extend to the base of paracone and
metacone reectively. The paracone is obvioudy larger than metacone though it was somewhat
damaged. The tooth is heavily worn.

The mandible is robug. The lower cheek teeth are unilateraly hypsodont with high crown in
which partial enamd enters the alveolus. p4 m2 on V 11360. 5 are heavily worn ,both trigonid and
tdonid are dliptic in shgpe. The p4 on V 11360. 4 is dightly worn. Its trigonid consgs of
protooonid and metaconid ,and a weak metdophid  ,with osmewhat concave anterior wall. The
tdonid is basrrlike ;opens lingualy infront of the entoconid. Both the hypoconid and entoconid are
large. The hypooonulid is weak but diginct. The crigid obliqua connects poderior base o the
protooonid.

do4 differsfrom p4 in having diginct paraconid and hypoconulid ,and nore internaly stuated
crigid obliqua.

Remarks The cheek teeth described above are unilateraly hypsodont. The crown of the lower
cheek teeth is high and the enamel of the teeth partialy enters the aveoluson both sdes. S these
teeth undoubtedly belong to Hsiuannania maguensis.

Pantodonta Cope,1873
Pantdambdodontidae Granger et Gregory,1934
Archaeolambda Herov,1952
Archaeolambda sp.
(Fig.2- 6)

The meterid is a right lower jav with ml ,broken p4 and m2 (V 12663) . Both trigonid and
talonid of ml are V-shaped with nearly equa ande (about 60°) ,but the former is bigger and higher
than the latter. This tooth nog probably belongs to Archaedambda. It islarger than the ml of both
A. dabiensis and A. yangtzeenss but alittle svdler than that of A. planicanina ,and is close to
Archaedlambda of . A. yangtzeensis found in Xuancheng Basn (Huang and Zheng ,1997) in sze.
It is hard to determine which Pecies it sould belong to because of poor preservation.

Har pyodidae Wang,1979
Harpyodus Qiu et Li,1977

Harpyodus progressus Huang et Zheng,1997
(Fg.2- 5)

This gecies is represented by a fragmentary |eft upper jav with P4 M1 and broken P3 (V
12664) . P3 seemsioscees triangular in outline seen from the remained part of crown. P4 isin the
same shape as P3 ,but wider. Both joint pre- and pogprotocriga and ectoloph are V-shgped. Pre
and pogprotocrigta are lower than ectoloph ,extending to paragyle and metagyle ,repectively. The
metaconule is srdll and the paraconule isindiginct. M1 is nearly rectangular in outline wider than
long. The ectoloph isweak W-shaped ,extending inward to the middle part of the tooth. There is no
mepdyle. The pre- and podprotocriga link the base of paragyle and metasyle repectively as in
P4. Both paraconule and metaconule are nore diginct than in P4. The anterior and pogerior
cingula are low but wide. The internal cingulum is d < developed but interrupted on inner sde of
the protooone. The stylocone formed by the external cingulum is large.
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Except for dightly larger d9ze ,the upper cheek teeth described above are smilar to those of
Harpyodus progressus found in Xuancheng Basn in tooth morphology.
Arctogtylopida Cifdli et al. ,1989
Arctogtylopidae Schlosser ,1923
Bothriostylops Zheng et Huang,1986

Bothriostylops progressus ( Tang et Yan) ,1976
(Fig.4- 1 2)

The referred goecimens are a €t lower jaw with p4 ,broken m3 and talonid of m2 (V 12665.1) ,
and a l€ft lower jav with m3 (V 12665. 2) . The horizonta ramus is robug ,with dightly convex
lover margn. Menta foramen occurs between pl and p2 ,about hafway between the ventral and
aveolar border. The anterior end of the lower jaw (V 12665. 1) possesses an urfused synphyss,
which is prolonged anterior to p2. Except that m3 is a little bigger in proportion ,p4 and m3 aswell
as tdonid of m2 are dmilar to the previoudy kmown Bothriostylops progressus pecimens in
norphology.

Wanostylops Huang et Zheng,1997
Wanostylops promissus Sp. Nov.
(Fg.3;4- 3 4)

Type A fragmentary €t upper jav with P4 M3 and pogeroexternd part of P3 (V 12666) .

Other material A I€ft lower jav with ml and trigonid of m2 (V 12666. 1) .

Locality and horizon Asfor Sarcodon ? zhaii.

Diagnosis A gecies smdler and rmore primitive than Wanastylops youngi . Paracone ,meter
oone,paragyle and metagyle on ectoloph are nore didinct. Two tuberlike cingulum cugps are
ilated on M1 ,but are much smaller and connecting together by cingulum on M2 and M3.

Description  Upper cheek teeth arrange closdy. Anterior and pogerior cingula are wel-
developed and low-credlike. Paraconule is d 9 very developed ,increasng in sze from P4 to M2.
P4 is nearly equilateral triangular in shape. The ectoloph is not graight ,but high at the middle. The
pre- and pogprotocrista connect the paragyle and metaoone , respectively. The upper nolars are
dightly convex outward at paracone and paragyle. The externa wall is somewhat concave inward at
the middle. The ectoloph is high a paracone and metacone. The paraocone ,metacone ,parasyle and
metagyle can be seen on the ectoloph. There is no hypocone. The preprotocriga links the paragyle ,
being higher than the pogerior one. The podprotocriga divides into two creds at its out part :one
oonnects anterior base of metacone ,the other links outer part of the pogerior wal. Both M1 and M2
are subquadrate or trapeznid in outline. Two tuber-like cingulum cugps are relatively smdl ,ilated
on M1 ,connecting together by cingulum on M2 and M3 ,but much srdler on M3. M3 is nearlly
rectangular in shgpe wider than M1. M2 isthe larges of the upper cheek teeth.

The trigonid of ml is not reduced. The entooconid is cone-like. The entocrigid islow ,and links
the bae of the ectoloph ,extends dightly in anteroexternd-pogerointernd direction. The median
external groove is rdatively deep.

Comparison and discussion  The upper nolars have tuber-like cingulum cugps on the inner
sde. The preprotocrigda connects paragyle. The pogtprotocriga divides into two credts a outer part.
All the above features indicate they should belong to Wanostylops. It differs from W. youngi in
smaller 9ze and in having an ectoloph on which al the exdernad cugs can be seen,tuberlike
cingulum cups are srdler ,vertica groove on the inner dde of the protocone is absent. These
differences might indicate that the new ecies is nore primitive or conservetive than W. youngi.

2 The age of the fossl-bearing bed

Two taxa , Sinonyx jiashanensis and Sinomylus zhaii , have been reported by previous authors
from Tujinshan ,Jiashan Gounty ,Anhui Province (Zhou et a. ,1995 ;McKenna and Meng ,2001) .
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They have not discussed the age of fossl-bearing bed in detail . Zhou et d. (1995) thought it was
late Pdeocene ,equivalent to Doumu Fauna of Qianshan Basn based only on the preliminary fauna
lig.

Seven oecies are described in the present pgper ,among which two are new. Wanostylops
promissus IS nore primitive than W. youngi found in Shuangtas Formetion of Xuancheng Badn.
Gonpared with Sarcodon ? zhaii 9. mov. and S. pygmaeus found from the Late Paleocene Gashato
Formetion of Mongplia it is hard to determine which one is nore primitive or nore progress at
avolutionary level. The length of cheek teeth of Mimotona 9. is close to that of M. robusta found
in the Late Pdeocene Doumu Formetion of Qianshan Badn. Archaedambda . is close to
Archaedlambda of . A. yangtzeensis found in Shuangtas Formation of Xuancheng Basin in sze (V
11352. 2, Huang and Zheng, 1997). The remained three ecies, Harpyodus progressus,
Boathriostylops progressus ,and Hsiannania maguensis ,are al found in the Late Paleocene Shuangtas
Formetion. S Tujinshan Fauna is of Late Paeocene ,and may be equivdent to Shuangtad Fauna
(Gaghatan) or a little earlier in age.
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