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( Promimomys) ( Kowalskia) (Huaxiamys) 40 ,
, Promi momys MN14
(Feifar et d. , 1997 ; Repenning, 2003) , mL m2
) 1990
( 4 5 ) 2000 ( 7 )
, ) 6 ( ,1989;
,1997)
(Nikon : QV-65) (Nikon:MM-11) 30

Wild: TVP 308700 HEERBRUGG

White and Morgan (1995) ,

P2, EAR = externd anterior reentrant ( ) ; MAR = main anterior reentrant (

) ; IAR = internd anterior reentrant ( ) ; p3, AR = anterior reentrant ( )
AIR = anterointerna reentrant ) ; PIR = pogerointerna reentrant ( ) ; AER
= anteroexterna reentrant ( ) ; PER = pogeoexterna reentrant ( ); TH =
thick enamd in PER and PIR( ) ; TN = thin enamd in PER
and PIR( )

2

Lagomor pha Brandt, 1885
Leporidae Gray, 1821
Leporinae Trouessart, 1880
Alilepus Dice, 1931
( ) Alilepus lii sp. nov.
(G

’ p3 ml m2 rT]S y
(V 10819)

p3 ) L)
p4 ml
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1
1
Tablel Measurements o cheek teeth and mandible o Alilepus lii sp. nov. (mm)
p3 p4 ml LD LA
L 2.98 2.70 2.70 13.44 13.60
t. W 2.30 3.20 2.9
td. W 2.80 2.50 2.30
;L. lengh ;W. width ;tri. trigorid itd. taonid iLD. lengh of diagtema ;LA. length of p3
m3 aveoli
; p3 ml ,
: (D
: ; , p3 :
p3 ; :
, ( Pliopental agus)
( Pental agus) , ( Hypd agus)
[ /( + ) x100] 48.7(Lepus 59 )
1 ( ), p3 mi, (V 10819) ,
Fg. 1 Alilepus lii 9. rov. , right p3 mil, holotype (V 10819) , inocclusa view
, ) 2.80 mm
p3 , ( Trischizd agus) ,
( Hypol agus) 4 ,
, Carendonian (Alilepus hibbardi White ,
1991) ; , : ,
(AER) , , ;
(PER) , : : :
(PIR) ,

, (Hour-gass shaped pattern) ,
, , A. longisinuosus
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p4 ml ,
, Alilepus annectens A. longisinuosus Hypolagus  Trischizola-
gus, Piopentalagus  Pentalagus p4 ml ,
p3 ; p3
, (Alilepus)
, A. annectens ( , ) A. hibbardi (
, ,darendonian ) A. lascarevi ( , ) A. longisinuosus (
, ) A. ucrainicus ( , ) A. vagus ( , ,
Henphillian ) A. wilson ( , Blancan ) 8

A. annectens A. . A.

cennectens A. |lascarevi A. ucrainicus

(A. longisinuosus) , p3 ,
— “ Brevilagus brachypus” (
Zhang , 2001) , p3 , ,
, Qarendonian (A. hibbardi White,

1991) p3

p3 L] 3

A. vagus , : p3

( ) L L

( )

A. hibbardi ,

Pliopentalagus Gureev et Konkova, 1964

Pliopentalagus ma daviensis Qureev et Konkova, 1964

;p3 ,
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p4 m2 P3 M2

( ) Pliopentalagus huainanensis sp. nov.

( 2 9
., p3 m3, , (v 10817.1)
4 , PR M2 P2 M2 P4 M3 P2 M2
(v 10818.1 4) ; 3, p3 M3 p3 m2 p4 m2(V 10817.2 4);
, M2(V 10818.5 8)
45
p3 p3 :
, 9QO° p4 m2
P2 , P3 M2
2 (v 10817.1) ;3
2 ( )
Table 2 Measurements o cheek teeth and mandible o P. huainanensis (mm)
p3 p4 ml m2 m3 p3 m3 LD DM
L 2.87 2.58 2.54 2.71 1.75 13.80 13.15 11.48
tri. W 2.13 2.9 2.82 2.94 1.08
ta. W 2.86 2.45 2.23 2.14 1.65
:DM, depth of mandible & the level of ml ,ml , 1
3 ( )
Table 3 Measurements of lower and upper teeth of P. huainanensis (mm)
/
N L/W Min Max Aver
L 2.87 3.45 3.14
p3 3 tri. W 2.13 2.36 2.28
td. W 2.76 2.86 2.81
L 2.58 2.89 2.78
p4 3 tri. W 2.9 3.02 2.9
td. W 2.45 2.54 2.51
L 2.54 2.93 2.83
ml 3 tri. W 2.82 3.56 3.21
td. W 2.23 2.48 2.37
L 2.71 3.06 3.01
me 3 tri. W 2.9 3.13 3.06
td. W 2.14 2.61 2.39
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/
N L/ W Min Max Aver
L 1.75 1.81 1.78
m3 2 tri. W 1.62 1.65 1.63
ta. W 1.08 1.10 1.09
L 1.79 1.85 1.82
P2 3
W 3.49 3.53 3.51
L 2.06 2.38 2.21
P3 4 anter. W 3.65 3.92 3.79
post. W 3.71 4.62 4.34
L 2.11 2.34 2.26
P4 5 anter. W 3.76 4.25 4.05
pog. W 4.15 4.71 4.41
L 2.05 2.29 2.18
M1 5 anter. W 3.73 4.33 4.01
pos. W 3.91 4.41 4.21
L 1.8 2.18 2.06
M2 5 ater. W 3.51 3.87 3.66
pos. W 3.46 3.97 3.73
L 0.91
M3 1
W 1.48
: anter. anteroloph ;pog. pogeroloph , 1
air PiB . \ A .
( Pliopental agus mal dviensis) b fi L N
AR % N ¥
; ( Vv T - . -
10817.2) , m3 ) " B
p3 , \ H oS
] ] ] "\ ;
ml, \e\
(Vv 10817.2) , - i
p3 ; 2 « ) (V 10817.1)
, , Hg. 2 Piopentalagus huainanensis . rov. ,
holotype ( V 10817. 1)
(AIiIepus) A. l€ft p3 m3 inoccusa view;
B. left mandible in buccd view

( Pentalagus) .
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(Hypolagus)  Lepus [ /( +
x100]  48(Lepus 59)

, , ( ) ,

p3 : ,
, (PIR) (PER) ,
, 5 .
(MAR) ,
) (Vv 10817.2)
; ; ( )
, 90 (

3 ( ) (V 10818.1)
Fg. 3 Piopentalagus huainarenss 9. rov. (V 10818.1) , inocdusa view
A. left maxillary fragment ; B. et 2 M2

p4 m2
, Alilepus Hypolagus Trischizodlagus  Lepus
Aztland agus )
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L 1 1 (
p4 , 8 ) p4 m2 ,
m3 , m2
1 P2
L L W L
P2 , M1 ;
: P4 : 8.2 mm
2mim @x\
IC-_enns\P
= G
) S
) <
. = W
2 5 .
4 )
Hg. 4 Occusa pattern of lower and upper cheek teeth for Pliopentalagus huainanensis 9. rov.
A. lét p3 m3 (V 10817.2) ; B. right p3 m2 (V 10817.3) ; C. gt 2 M2
(v 10818.2) ; D. lét P4 M3 (V 10818.3) ; E. right P2 M2 (V 10818.4)
(12) ,  Alilepus annectens , Lepus  Pentar
lagus
P2 y y i)
, (Lepus  Alilepus ) P2 3
1/3; (MAR) ’ ’ , 2/3
L y 3
FG y ] )

, , 4/5 '
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P4 M2 ) ,PA
b 1 ( M2 ) 1
M3 ) , , M2  1/3 ,
p3 5 L
( Pliopental agus)
5 , P. modaviensis P. dietrichi
Pliopentalagus 9. ( Trischizdagus . T. maritsae) P. nihewanensis P. progressivus
(Qureev, 1964 ;Sen and Erbgeva, 1995; ,1989; ,1997)
P. moldaviensis Mol davia , MN15
, (p3 3.2 3.85mm),
p3 ] W 1 ] ] ;
P. dietrichi  Qureev Feifar (1961) Ivanovce (Ruscinian
:MN15) Alilepus dietrichi , ,
1 W L L 1
Sn  Ebgeva (1995) Bruijn  (1970) Pul-e Charkhi
Trischizolagus . T. maritsae Piopentalagus 9.
. 4 (P3 P2 ?P3 ?M1), p3
p3 : : , P2

( P. nihewanensis) ,

P3 | ,
( P. progressivus) (
) p3 :
( )
: p3
3
(L eporidae) ( co

bioagus Palasdagus ) p3 , p3

( Alilepus) (

Trischizolagus Pliopentalagus ) , p3
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, , Dice (1929)
(p3 Hour-gass shaped pat-
tern) (Palaeolagi rnae) (Archaeol agi nae) (L eporinae)
\White (1991) ( ) , Dice 3
01 p3 ; 2) p3
; 3) p3
White ,
: ( ) 16 : p3 ,
p3 ,
Trischizodlagus ~ Pliopentalagus , Nekrdagus  Aztlandagus , Pronolagus
p3 5 ) )
T. dumitrecuae , Mal ugeni Bereti
(Raduleso and Samson, 1967) , T. maritsae,
— p3 , ; : ;
; , ; (P2 M2)
Nekrol agus Hibbard (1939)
Rexroad Pedidllagus progressas ; , Nekrol agus
N. progresas p3 ;
p3 : :
Aztlanodlagus ~ Russl Harris (1986)
(Dray Cave) , A. agilis
A. agilis ;p3 : ;p3
(P3 M2)
Rus=| Aztlanol agus N. progressas, Aztlandlagus  p3
: (p3 m2) (N. progresses )
Aztland agus
Aztland agus
Nekrol agus
Pental agus , , ,
(Tomida and Otsuka, 1993)
P. furnes p3 ,
; (p4 m2) ‘M3 ,

O,
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Prondl agus 3 ., P. crassicaudatus
Gaffroy , 1832 , p3 , ,
L 1 ; m
( Pliopentalagus dietrichi)
, (Turolian )
, Palaedagus Archaedagus Hypol agus
,White (1991) Alilepus
svagus Aztlandlagus agilis Nekrolagus progressas Pratilepus kansasensis Romeroagus diaz p3
, , Alilepus longisinuo-
ss Trischizolagus dumitrescuae p3 ,
1 p3
% %t < - ’-Cf'*]
Holocene 5%.
:: ‘Ef I' — 777" Nesolagus === Pnolaguy = e T P:r:r‘mfag.us ']
o 8 | EE :
i Pleistocene ' 4
| Pliapentalagua progrossivus ¥
| = AA—
| - ,
| N <
E & it Pliopentalagus a?c'm.:m. 7 pliopentalagus nthewanensis
H = | Pliocene A
i % C_(/A Pliopentalagus (A)
w ° ~
| -
i & it @ Pliopentalagus huainanensis A;E:hpu;ﬁi il ~—~
| . <) ) = 4
Miocone: oy ireni Toagiss o !
' T COngRatiogus Alilepus stock Alilepus hibbardi
5

Fg. 5 Suggeded rdationshipsof Rliopentalagus huainanensis 9. nov. to ome other leporids

Alilepus

A. hibbardi

,1986)

(White, 1991) , Jarendonian
( 8 Ma) (
p3 , .

lp3
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) , A. i
p3 L
p3 il H
p3 1
, p3 ( p3
2.8 mm; 3.2 mm; 4.3 mm) ;p3
4
1) \ P3 ,
: (p3 m2) :
2 p3 m2 :
Aztland agus
Aztlanol agus (p3 mM2) , p3 5
p3 ,
p3
3) :
2 : , Pliopentalagus huainanensis - Pliopental agus
. - P. nihewanensis - P. progressivus ,
Pental agus furness ; , Pliopentalagus dietrichi - P. mold-
aviensis Prond agus crassicadatus
4) Alilepus 2 :
p3 ( ) , Nesol a-
gus ( ,1986) p3 ,

( ),
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FOSSIL L EPORIDS (MAMMAL IA, LAGOMORPHA) FROM HUAINAN,
ANHUI, CHINA

JIN Chang- zhu

(Intitute o Vertebrate Paleontoogy and Pal asoanthropology , Chinese Academy o Sciences Beijing 100044)
Key words Huainan , Anhui , lages Miocene , Leporidae
Summary

Numerous mammaian remains including lagonorphs, are recently collected from the cave de
posts of the Laodong Cave on the Dgjushan Hill (N 32°35 47" , E 117°01' 49") , about 15 km rorth-
weg of the Huainan City , Anhui Province. Sediments in the cave conprise grayish sandy mud and
browni sh muddy sands conolidated by cal careous cement , and can be divided into eight layers. The
leporid remains were obtained from the layer 5 and layer 7. Based primarily on the cricetid rodents
and other fosdls, the geologic age of the Laodong Cave is esimated as the lages Miocene. This pa

per isto describe the leporid materias. The termimology and measuring methods follow White and
Morgan (1995) .

Order Lagomor pha Brandt, 1855
Family Leporidae Gray, 1821
Genus Alilepus Dice, 1931

Alilepus lii sp. nov.
(Fg. 1)

Holotype An inconplete et lower jav with p3  ml (V 10819) .

Horizon Layer 7 of the Laodong Cave deposts.

Etymology In horor of profesor Li Chuankui for his great contributions to the sudy of lago-
norphs.

Diagnosis Rdatively smdl in dze; p3 with AER and shdlow AIR , developed crenulations
on the pogerior walsdf PIR and PER, and a rather wide bridge linking trigonid and talonid ; heavi-
ly crenulated on the pogerior wallsof PER on p4 ml.

Measurements See Table 1.

Description  The length of diagemais equa to the aveolar length of tooth row in the mandi-
ble. The mentd foramen is located beneath p3.

In the lower dentition , the incior is rativey curved , which differsfrom the nore arched inci-
2r in Hypolagus and Lepus, but is smilar to that of Pliopentalagus. The incisor termi nates posteri-
orly beneath p3.

The p3 has a sub-triangular occlusa outline with a narrow anterior margin (narrower than those
o Pligpentalagus and Trischizolagus) . An anterior reentrant (AR) is absent and two cement-filled
reentrants are present on the trigonid of p3. The AIR is very shdlow , whereas the AER is rdatively
deep and broad. The PIR is well developed on the talonid; and the PER is enlarged and deeper
than the PIR. The bridge linking the trigonid and talonid isobvioudy broader than those of Pental a-
gus and Pliopentalagus. The thin ename (TN) in PER and PIR is heavily crenulated , which differs

from Trischizalagus , Hypolagus, Lepus and other goeciesof Alilepus. The p4 and ml have dmilar
pattern of crenulated thin enamel on the poderior edge of externa reentrant.

Remarks The new secies Alilepus lii isa grdl leporid with raively short diatema. The
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TN inthep3 mlis heavily crenulated. Thesefeaturesdf the lower dentition readily digtinguish A.
lii from other known gecies of Alilepus in Eurada.

A. lii isnore dmilar to A. hibbardi (White, 1991) from the late Garendonian of North
America than to the Eurasan ecies in the norphology of p3, but the new ecies differs from the
American gecies in having degper PIR and nore grondy crenulated TN. Miller and Carrarza
(1982) sugged that the degree of crenulation could derote’ adaptation to a preferred diet of grass.”
Certainly a diet of grasses or other abrasve foods is reanable for A. lii.

Theorign o A. lii isclouded by the conplexity of the lower dentition. However , A. lii is
omewhat dmilar to that seen in ome North American | eporine rabbits, and may have close relatiorr
shipswith American gecies. The dmilarity of A. lii to the North American leporine A. hibbardi
seems to sugged their close rationships.

Pliopentalagus Gureev et Konkova, 1964

Miopentalagus huainanensis sp. nov.
(Fg. 2 5)

Holotype Part of le€ft mandible with conplete dentition (V 10817.1) .

Paratypes A fragmentary left maxilla with P2 M2 and partid paate (V 10818. 1) ; three
mandiblar fragmentswith p3 m2, p3 m2, p4 m2 repectively (V 10817.2 4) ; three maxil-
lary fragmentswith P2 M2, P4 M3, P2 M2 regectively (V 10818.2 4) and an upper inci-
Dr , two lower inciors and aM2 (V 10818.5 8).

Horizon Layer 5 of the Laodong Cave sediments.

Etymology After the name of Huainan City.

Diagnosis Smdl-dzed geciesof Pliopentalagus. Lower incigor terminates beneath the trigo-
nid of p3; PIRof p3forms an ename lake , with its anterior and pogterior wall s bei ng heavily crenur
lated , and its long axis intersecting that of PER at obtuse; p4 m2 with developed AER; P2 with
deep MAR and diginct crenulations; crenulations on anterior and pogerior walls of hypodria synt
metry.

Measurements See Tables2 3.

Description  The jaw (holotype , Fig. 2) isthat of an adult and a relatively svdl rabbit , ob-
vioudy srdler than Pentalagus furnessi. The diademais relatively short and about equal to the al-
veola length of tooth row. The mental foramen is located beneeth p3.

In the lower dertition, the incior is relaively curved and Smilar to that of Pliopentalagus.
The pogerior end of the incisor is shifted forward awvay from the p3. The occlusa surface of p3
shows a conplex pattern of four well developed reentrants (AR, AIR, AER and PER) and a narrow
PIR. Three cement-filled reentrants are present on the trigonid of p3. The broad , crenulated AER
liesoppogte a srdler but well developed AIR, with a dightly crenulated AR located midway be
tween these two reentrants. The PER extends goproximately haf way across p3, nearly to the labia
margn of the PIR; the thick enamel (TN) is stooth while the TH is heavily crenulated. The PIR is
an enamd lake and is nearly rectangular on occlusal surface , and in other pecimens (Fig. 4 A, B)
the lake is anteropogeriorly compressed and conti nues across p3 to the lingual border ; the enamd in
the lake is irregularly folded along the anterior and poserior margns. At al growth sages of cheek
teeth , the median bridge linking the trigonid and talonid is present.

Onp4 m2, thetrigonid and talonid are separated by the poderoexterna reentrant. The nog
rotable feature is a aral AER present on the trigonid. The anterior enamel of the pogeroexternd
reentrant is thickened ; the pogerior enamel of this reentrant is very thin and heavily crenulated ,
with a seriesof mgjor and minor enamel loops. Only one pecimen (V 10817.1) preserves m3, and
appear to be a typica leporine m3 (Fg. 2 A).

The specimen (V 10818.1, Fig. 3 A) is afragmentary left maxilla with P2 M2 and partid
padate. The minimum pdata length is about 8.3 mm, and the width on a line between the lingua
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dde of rignt and |eft P4 is 9.8 mm. The paate is reativey long in relation to its width (ratio of
length to width, 0. 85) , whereasin Lepus the pdate is very sort (L/W <0.70) . The nog rotable
feature diginguishing the paratype from Aztlanolagus and Pentalagus is the paate proportions. As
seen in the ecimens described , the paates are very long in relation to their width (the ratio is
sparately 1.01 and 1. 00) .

In the upper dertition, P2 has three reentrants, the externa anterior reentrant (EAR) , main
anterior reentrant (MAR) and internal anterior reentrant (IAR) ; dl are filled and covered with
thick cement. The MAR is the degped , extending labialy about two-thirds of the way across the
tooth, and diglaying nmoderately coarse crenulations on both anterior and pogerior enamel walls.
The EAR and IAR are equaly narrow and shdlow , and svinging labidly for about onethird of the
occlusal suface. P3 M2 are very dmilar in norphology , and have an internal reentrant fold dis
playing extremely coarse crenulations on hoth anterior and pogerior enamel walls. Only one geci-
men (V 10818. 3) preserves the M3. It is srdl and ovdl.

Remarks The leporid ecimens collected from the Layer 5 of the Laodong Cave deposts
sem to be quite homogerous. They are characterized by having the lower incisor terminating under
diagema and well anterior to p3, having five reentrants (AR, AIR, PIR, AER and PER) , the PIR
closed to form an enamd lake on p3, AERon the trigpnid of p4 m2, and extremely crenulated re-
entrant fold in the lower and upper dentition. These festures are cond gent within a cond derable col-
lection of the new gecies and do not seem to be dgnificantly afected by individua variation or a-
lometry. The unique combination of characters readily diginguishes Pliopentalagus huainanensis
from other known gpecies of the genus in Eurasa.

9nce Qureev (1964) firg found this genus in the Moldavia Fauna (MN 15) , Sx gecies of
Pliopentalagus have been described in Eurada. Those are two European goecies, P. moddaviensis
Qureev (1964) (late Riocene) , P. dietrichi (Fefar, 1961) (late Piocene) , and three Adan
Pecies Pliopentalagus . ( Trischizolagus . T. maritsae) Sen and Erbgjeva (1995) (early Hio-
cene) , P. nihewanensis Cai (1989) (Late Hiocene) and P. progressivus Liu and Zheng (1997)
(Early Peidocene) . P. huainanensis described in this paper is the lowegt gtratigrgphic occurrence
and P. progressivus the highegt in the genus. The occurrence of Pliopentalagus in the lates Mio-
cene of Huainan suggeds that the genus had itsorigin in eagern Asa.

Based on the presence or absence of the AIR and PIR on p3, White (1991) divided the Lepo-
rinae into three groups. Thefirg group includes Pliopentalagus, Pentalagus, Trischizdagus, Pro-
noagus and Aztlandagus, in which the AIR and PIR are retained. The second group contains
Alilepus, Palatilagus, Nekrolagus, Oryctoagus, Sylvilagus and Lepus, in which the PIR is re-
tained but the AIR islog. The third group is composed of Pronotolagus , Noatdlagus and Paranoto
lagus , in which the PIR is absent but the AIR is retained.

The possesson of five reentrants and the presence of an ARon p3in Pliopentalagus, Pentala-
gus, Trischizdlagus (in Eurasa) , Prondagus (in Africa) and Aztlandagus (in North America) are
oonddered as plesonmorphous characters. There might be close relaionships within these genera.
Qiu and Han (1986) suggested that Pliopental agus was descended from the genus Alilepus. | hypot-
hesze that the posterointerna fold of Alilepus is closed to form an enamd lake and possesses an arr
terior reentrant fold to form the P. huainanensis pattern.

Including P. huainanensis, P. nihewanenss, P. progressivus and living Pentalagus, the

Pliopental agus- Pantal agus lineage known from Eagt Ada can be arranged asin FHg. 5, which shows

the suggested phylogeny of P. huainanensis and relationships of this gecies to me other related
leporids of China. The morphological changes of p3 within the lineage through time can be charac
terized by the following aects: an increase in 9ze, decrease in ratio of enamd lake , complexity of
ename crenulation , degpening and conplexity of AR. Fom the four Pecies of Piopentalagus to
the living Pentalagus , the norphological changes of p3s are anpg continuous.
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