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3 MU2 p4 ml2

Table 3 Comparison o ration o the ename height "/ ocdusal length of M1/2, p4 and ml/ 2

ML/ 2 p4 ml/ 2
Soecies
N Range Mean N Range Mean N Range Mean

H. IUfengerss | 7| 0.58 1.25 0.83 [6| 044 0.88 069 |7] 026 071 0.53
H. parvae” 8| 0.72 1.39 1.07 4| 04 0.8 | 0.68
H. pimigenia®?| 2 0.7 0.9 08 [4| 0.8 092 4| 0.39 0.75 0.56
H. pimigenia® | 9| 0.56 1.366 | 0.82 12| 0.23 0.70 0.46
H. gasiersis? | 3| 1.39 1.52 1.43

H. brachyura® [28| 1.1 2.5 2 2| 1.2 22 1.8
H. cigaa® |16 1.2 2.2 1.8 10| 1.5 1.9 1.8
H. rdesa®” [13| 1.6 2.4 2.1 7 1.5 2.2 1.8
H. depereti ¥ 1 1.1

H. zheng ° 4 0.9 1 0.96

H. caucasica® 1 1.06

H. sivalersis ” 1 0.64
*ML 2 linguad enamd height on M/2, p4 ml/2 bucca enamel height on p4 and

ml/2;1) 6) After Sen (1999) , van Weers and Montoya (1996) , Wang and Qiu (2002) , Sen (2001) , van Weers and Zhang
(1999) , Lopatin et d. (2003) respectively; 7) After Lydekker (1884) , length of mi istaken by senior author based on fig. 4.

, MN11  MN12
(1984) (1990 ,1995)
, , (
) (2002) ,
¢ ) (2002) ,
8 Ma ( ) , Turolian
3 :H. luengenss H. sivalens H. gansuensis H.
[Ufengensis H. gansuensis , H. Iuengensis
H. sivalensis ( p4 m3 4 ) ,H. lufengensis
H. svaensis H. gansuensis H.
sivalensis 7.3 8Ma (Barry et d. , 2002) , H. lufengensis
Van Weers & Zheng (1998) H. primigenia H. sivalersis
( H. luengersis) ( H. zhengi) H.
sivalensis H. Iuengensis , , H.

| ufengensis H. lufengensis H. parvae  H. primigenia
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A PORCUPINE ( RODENTIA, MAMMAL |A)
FROM LUFENGPITHECUS SITE, L UFENG, Y UNNAN

WANG Ban- Yue Ql GQo-Qin
(Indtitute df Vertebrate Paleontdogy and Paleoanthropology, Chinese Academy o Sciences Beijing 100044)

Key words Luengd Yunnan, late Miocene , Hystricidae

Summary

The porcupine fossls from the Lufengpithecus Ste in Lufeng, Yunnan, were collected in the
period from 1975 to 1983. They were preiminarily identified as Hystrix . (Qu et d. , 1985) .
Further gudy of these fosdls indicates that they represent a new ecies of Hystrix. All the
gecimens were oollected from Lufengpithecus dte, VPP Loc. 75033, a Shihuiba, Lueng,
Yunnan.

Hydricidae Fischer de Waldheim, 1817
Hystrix L innaeus, 1758

Hystrix |ufengensis sp. nov.
(Fg. 1; Tables1 3)

Hystrix . Quetd. ,p. 21

Holotype A badly crushed skull with I€ft 12, P4 M3, inprints of right P4 M3, I€t
mandible with i2, p4 m3, poderior part of right mandible with m3, and ani2, al of which may
belong to one and the same individud (IVPPV 13823) .

Horizon of holotype Levd 3 df the Lufengpithecus Ste section D (See Qi , 1985, fig. 5) ;
late Miocene.

Referred specimens  Anterior part of a right mandible with i2 and p4 mil (V 14151.1) ;
28 iolated cheek teeth and 4 i2 (V 14147 14153).

Horizons of referred specimens V 14147 14151, fromLeve 2 to 6 of Lufengpithecus Ste
<ection D repectively ; the levelsdf V 14152 and V 14153 are unclear ; late Miocene.

Diagnosis A mid-szed and nore primitive Hystrix. Upper cheek tooth rows convergent
anteriorly ; horizontal ramus of mandible low , long diagema with dightly concave upper border and
high anterior end, higher than the occlusal surface of cheek teeth. Cheek teeth noderatey
brachyodont; lingua dnus in upper cheek teeth transversdly short, neither communicating nor
overlapping with bucca folds; P4 large , with i olated paracone in adult individuad's , well-developed
medyle, mot joining with mesloph, Fold 1l and IV forming U-shgped velley; M3 dightly
reduced. Upper cheek teeth with 3 roots, large lingual root with diginct longitudinal groove ; lower
cheek teeth usually 4 rooted.

Description VPPV 13823 and 14153. 1 are of adult individud's (equivalent to age-class V|1
of van Weersin 1990) , and V 14151.1 and V 14152.1 6 may be of old individuals (age-class
VIl of van Weers) .

The skull of V 13823 is badly crushed and compressed. The only preserved parts are the Idt
maxillary with P4 M3 and part of paae, and the right auditory bulla. The digances from central
paate suture to P4, M1/ M2, and M3 are 7 cm, 8 cm and 9 cm reectively. The two upper cheek
tooth rows are convergent anteriorly. The horizontal ramus of the mandible is low and its lower
border is convex anterior to the ml. The i2 p3 diagema is long, with a dightly concave upper
border and a high anterior end , which is higher than the upper surface of the lower cheek teeth. The
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mental foramen is located anterior to the p4. The anterior end of the well- developed massteric fossa
extends below ml. The massteric ridges are drong. The angular process extends outsde the
pogerior end of the i2 aveolus.

The 12 isovd in cross section with aflatter [abial sde. The enamd coversthe labid sde, 1/ 3
o the laterd sde and 1/ 4 of the mediad sde. No diginct groove is present on the ename surface.
Thei2 is dmilar to the 12, but less curved. The enamel covers dightly wider : covering the labia
dde, 2/5 1/2d laterd sde and 1/ 3 of medid sde.

The cheek teeth decrease pogeriorly in d9ze, and are nmoderately brachyodont. The lingual Sde
of the upper cheek tooth crown is higher than the bucca one, and has a degp snus. The P4 isova
inocclus view, longer than wide. The anteroloph joins with the protocone to form a continuous
ridge. The ilated paracone connects neither with protoloph , ror anteroloph. The mesostyle (efter
Sen, 2001) iswell developed and larger than the paracone , may or may ot meet the paracone , but
never joins with the mesloph. The hypooone joins with the mesloph (&fter Sen, 2001 =
meosyle + medloph of Wang and Qiu in 2002) and pogeroloph to form a U-shaped cres. The
lingual part of the metaloph isfree and conplex in form. It may be forked , or may form a closed
basn. On the occlusal surface the gnusis short and extends antero-buccally. It does not meet Fold
I or Fold 11, nor overlapped the latters in adult gage, but forms a closed basn inold dage. P4 is
3rooted , the large lingud root has a digtinct longitudina groove.

The M1 istrgpemoid in occlusd view , with a longer anterior dde than the pogerior one. Fold |
is usualy sgarated into two smal badns; the bucca one is open buccdly in dightly worn
ecimens, but closed in heavier worn ones. The metdoph bends poderiorly to meet the
pogeroloph. Fold 11l isL-shgped and Fold IV forms a closed basn. The snusis usudly closed into
a basn on heavier worn pecimens. The other features of M1 are dmilar to those of P4. The M2 is
dmilar to M1 in basc features. The M1 and M2 are difficult to be diginguished when they are
ilated. In such caseswe cdl them M1/ 2.

The M3 is dmilar to M1/ 2 in badc features, but its pogerior part is narrower and nore
variable. Fold IV may be open or closed buccdly , and when closed may form one basn or two
separated by an oblique cres. When nore accesory cupids are present before the protoloph (for
exanple, V 14153.6 and V 14153.7) , the protoloph usualy has nore folds when worn. There is
an accesory cugp between the mengyle and the metacone in V 14147.1 2.

In the lower cheek teeth the buccad dde of the crown is dightly higher than the lingua one.
The dnudd on the buccal dde extends deeply , dnog to the base of the crown. The p4 isova in
occlusa view , with a narrower trigonid. The metdophid bends anteriorly to meet the anterolophid
and metagylid. Fold | isaclosed basn. A* crig” extendsfrom the anterolophid into Fold 1. The
protooonid joins anterolophid and meslophid to form a U-shaped lophid. L-shaped Fold |1 bends
anteriorly , and has a forked buccal end. Thereisa® & crig” extending from the joining point of
the meslophid and meogtylid towards the metagtylid. Fold IV is closed.

ml and m2 are smilar to each other in occlusa features. We oould ot di stingui sh them when
they are iolated. We cal them ml/ 2 here. The ml/2 isova in occlusd view, with a graighter
anterior de. In V 13823 the m2 is less worn than the ml. The anterolophid, protoconid and
melophid form a U-shgped lophid. On the anterolingua corner of the m2 the ring shaped lophid
may be formed of metalophid , which joins anterolophid and metagylid. Fold 11 is separated by the
centrd oconid (efter Sen, 2001) into two parts: the lingual one is L-shaped and open lingualy ; the
buccal one is a closed basn, in which & crig” extends from the protooonid towards the central
oonid. The meogylid joins the melophid. Fold IV is sparated into two closed basns. Thereisa
small closed basn in the wide area of the hypooonulid. The snudd extends pogerolingualy and
does not communicate with the lingual fold. InV 13823 the ml isworn heavier than the m2. The
badns in the anterolingual corner and the hypooonulid area disgppear. The lingud part of Fold Ilis
sparated into two partsinworn ml. In some dightly worn ml/ 2 the ring at the anterolingua corner
isinoonpletely formed. In some heavier worn mil/ 2 (V 14147.5) the metalophid bends anteriorly to
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join the anterolophid. The central conid is absent and the metastylid is well developed to join the
melophid. Fold IV isa dnge long basn. In heavily worn m1 of V 14151.1, Fold |, Il and |1l
form 2 closed basns each, but Fold IV and snusd form only snge basns. The ml/ 2 has four
roots.

The trigonid of m3 is smilar to that of M1/ 2 in basc features. The' crig” from the protoconid
is nore developed, reaching the centrd conid. The taonid is narrower than the trigonid and
variable. The meolophid is either conplete or interrupted at middle part. The hypolophid joins the
pogerolophid to close Fold IV lingualy. The buccal end of the hypolophid joins the hypoconid in
right m3 of V 13823 to sgparate Fold IV and snusd. Inleft m3 of V 13823 and other three m3 it
does not meet the hypoconid , and the snusd communicates with Fold IV. Fold IV is variable: it
may be sparated by a transverse cregt into two basinsor beaded inform. The m3 usually have four
roots (infour of five). In V 14148. 3 the two pogerior roots codesced into one, leaving dill a
diginct longitudina groove. The dp4 is smilar to p4 in badc features, but is dightly sraler and
narrower , and lower crowned than the p4.

Comparison The asignment of the Lufeng gpecimens to the genus Hystrix is based on the
large 9ze, crown height and occlusal norphology of the teeth. They are different from the
Peidocene and Recent gpeciesof Hystrix in having much lower crown.

The Neogene fossl Hystrix are known to include 11 species. The cheek tooth crown of the
Lufeng pecimens is dmilar to that of H. parvae, H. primigenia and H. sivalensis in height , but
lower than in the other eight gecies. In addition, the L ufeng specimens are larger than H. parvae
and H. leakeyi , but srdler than H. primigenia, H. zhengi, H. depereti and H. caucasica.

The Lufeng ecimens are further different from those of H. parvae in having transversaly
gdorter Snus in upper nolars; from those of H. primigenia in having a wider paate, anteriorly
convergent upper cheek tooth rows, longer i2  p4 diagzemawith its higher anterior end , transversely
dorter snus in upper cheek teeth, less reduced m3 and four roots in p4 and m3; from H.
sivalensis in having four roots on p4 and m3; from H. gansuensis in having a well-developed
megyle in upper cheek teeth , a usudly open Fold | on upper nolars and an ilated paracone in
P4; from H. aryanensis in havingwider paate , anteriorly convergent upper cheek tooth rows, snus
not communicating with bucca folds and three roots in the upper cheek teeth; from H. depereti in
having diginct longtudina groove on the lingual dde o the lingual root of upper cheek teeth; from
H. etrusca in having anteriorly convergent upper cheek tooth rows and lower and narrower horizontal
ramus of mandible; from H. rdassa in having lower and narrower horizontal ramus of mandible;
from H. caucasica in lacking anterdflexid on p4. It seems that the Lufeng gpecimens represent a
new geciesof Hystrix , named as H. |ufengensis here.

Age o deposits bearing fossil of the L ufengpithecus site  The age of the depodts yielding
L ufengpithecus fauna was formerly conddered as Baodean , lates Miocene , about equivaent to the
Turolian in Europe Mammalian Ages (Qiu e a. , 1985) . Hystrix |ufengensis seems nore advanced
than H. parvae because of itslarger sze, if Sen’ s (1999) suggedion that’ the increase of the sze
may be consdered as a derived feature” is tenable. On the other hand, H. Iuengensis seems
dightly nore primitive than H. primigenia because of its primitive features than in the latter:
sdller in 9ze, less reduced M3, p4 and m3 with four roots, etc. Thus, H. |ufengensis is nore
advanced than H. parvae, but nore primitive than P. primigenia. Hystrix parvae is known to
range from MN10 to MN11 in Europe Mammdian Ages, and H. primigenia from MN 12 to MN16.
The age of the depodts bearing H. Iufengensis thus may well be equivalent to the period between
MN 11 and MN 12 in European Mammdian Age. In the Chinese Mammdian Ages the late Miocene
was subdivided into two periods: Bahean and Baodean (Li et a. , 1984) . However , Qiu and Qiu
(1990, 1995) thought that the differences between the Bahean and Baodean faunas were obscure ,
and suggested that the Chinese late Miocene would be represented by a snge Baodean (s.1.) ,
which included both Bahean and Baodean (s. s.). Recently, Zhang et a. (2002) , based on
diginct turnover event occurred between the Bahe Fauna and the Baode Faunain the Lantian Basn,
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suggested to reingate Li et d.’ s subdivison, with which we agree. The Luengpithecus fauna is
thus early Bandean (s.s.) in age, late Miocene (about 8 Ma) , roughly equivaent to early Turolian
in Europe.

The Miocene Hystrix in Ada is © far known to include three gecies: H. Iufengenss, H.
sivalensis and H. gansuensis. As above conparion shows, the former seems to be nore primitive
than the two latters in having nmore primitive features. The age of Hystrix sivalensis has been
conddered about 7.3 8 Ma (Barry et a. ,2002) . Hystrix |ufengensis is perhaps the earlies and
mog primitive Hystrix © far found in Ada. Van Weers and Zheng (1998) suggesed that H.
primigenia, H. sivalenss, Hystrix from Lufeng ( = H. Iuengensis) and from Longgupo
(= H. zhengi) might have a comnonorigin. Hystrix sivalensis is very smilar to H. |ufengensis in
badc features, probably only dightly advanced than the latter. Hystrix sivalensis could be derived
from H. Iudengenss-like forms. For a better underganding of the rdationships among H.
Ufengensis, H. parvee and H. primigenis, nore materia is needed.
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