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Abstract

a

ation of leopard-cats (Prionailurus hengal ) in Malaysia, Indone
1 and Bali: Sumatra: Borneo: Pala-
On the Malay peninsula a probabi

Studied was the geographic var
and the Philippines. Distinet subspecies can be recognised for:
wans and Negros. These show anexpected zoogeographic paite

hybrid population exists,

Intreduction

The feopard-cat. £
cies of the
and Southes
1996).

fonailiirns bengalensis Kerr, 1792, is one of the miost widespread spe-
: East Asia to the mi/f_,: Far Izast,

A owELL and JACKSON

ia to western Indonesia,

:Ea:rﬁ:, distribution covers the Malay Peninsula, Sumatra, Borneo.
shore islands. Geographic variati Indonesia has been treated by
and Sopy (1949). Bro~or ) recognised the following sub-

lay!

Java, Bali, and

BRroONGIK
species:

P b sumatia

1821, Sumatra and P Tebingtinggi: P b javanensis {Des-
marest. I1S16). Java and Bali: £2 b borneoensis Broagersma. 1933, Borneo.

Sony (1949} recognised these same sal i dition keeping hi
whether the form from P Tebingtinggi might not also represent a separate subspecies.
£ b tingia (Lyon. 1908).

In the Philippines the species is found in Palawan. Calamiancs, Panay, Negros, and
Cebu. There has never been a comparison of Philippines leopard-cats with those from any
other arca. SANBORN (1952) recorded several specimens from Palawan and one from Ne-
gros. remarking on the variability within Palawan (“two colour phases, a dark gray and a
dull brown™), and noting that the Negros skin was “bright red-brown™ and “much larger
than any from Palawan™. Rasor (1977). who called the species Felis minuta Temminek,
said only that specimens from Negros “possess brighter colors than those from Palawan™

The aim of this study is to review the species in Indonesia. and o provide for the first
time a comparative description of Philippines leopard-cats.

options epen

theast Asian leopard-
w:, oriense. Bogor, Inde

147 sk
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an Natu
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measurements were taken: Greatest $ky
Condyicbasal Lengt h: Postorbital Constriction Width: Inte
Bicanine Breadth; Mandible Length; Upper Camassial (PY) Lengt
The skull measarements were subjected to Discriminant /
ensed to the Faculty of Arts. Australian Nationa! University),
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The sk

(site-i

Results

Peluge

Compared to leopard-cats from India, Burma and the Indochinese region (heve treated us
nominotypical 22 b bengalensis), those from insular/peninsular Southeast Asia (the Sun-
daic subregion) have a darker ground colour, especially along the median dorsal zone
smaller spots (which are rarely rosette like); and narrower longitudinal siripes on the
nape and withers. Skins from Bangkok. Mergui and Tenasserim (including the type of Fe-
&is tenasserimensis Gray. 1867) resemble more northerly Burmese and Indochinese skins:
off-white ground colour. with larger. more rosette-like spots and broader fongitudinal

<)

m the Sundaic subregion, there are two strikingly different colour group

I} Light grey. with very smiadl spots which are often not very ele

three spot-lines along the middie of the back do not form complete stripes, and are thin
and close together. Java, Ball. and Palawan.
(a} In Java u:g Bali the groy is pale, often yellow-grev: the two pa
nape-stripes are of equal width, or the outer pair may be slightly broader.
(b} In Palawan the grey is more ocherv-toned; the relation between the
is as in Borneo.

v expre

s of

2y Warm ochery toned, with
are usual
in !

. clear black spots. The thrs
v fused into complete stripes. or nearly so. and thi
vor Paliwan, Sumatra, Borneo and Negros.

(a) tn Borneo. the inner pair of nape-stripes is always thinner than the outer, usu iy
markedly so. Occasional individuals are slightly greyer than usual, but do not resemble Ja-
van skins,

(h) In Sumalra, the nape-stripes are of approximately equal .Ezw The colour
avery 1ges less bright than in Barneo, and the spots are somewhat smaller

{¢) Negros skins resemble those from Borneo, but are darker.

M ase toge

This neat geographic division is spoiled to some degree by skins from the Malay
ninsula. which are variable in colour: of the skins in London and Singapore. two are grey
like those from Java, four arc ochery like Sumatra, and 15 are light fawn like Indo-Bur-
mese skins, while the spots in six of the latter tend towards roserte h
if small like those of insular forms. are alwavs “shaded” like other mainfand leopard-cats:
that is. cach spot is lighter (light brown) anteriorlv and darker (blacker or dark brown)
posteriorly. The nape-stripes are of cyual width: the spot-rows are narrow. less formed.
more broken up than in insular specimens

form. The spot
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Meas

urenents of £/

alensis

Negros

awun

Manland

matra

Java

Greatest skull fength

Mean
s.d.
Range

Meat
s.d.
Range

n 2

Greatestskull length

Mean

s -
Range =830
i

Condylobasal length

n 2
Bizvgor
Mean 53.6
s.d. -
Range 33.2-34.0
n 2

P* fength

Mean 10
s.d.
Range 9.9--10.2
n 4
Tail as percent of Head +
Mean 435
sod -
Range -
n i

Body length

488
7.54
44-60
k3

i

9.5
0.47
9.0-10.4
i

80.% 83.5
245 2,63
83.0-90.0 81.0-87.0
8 4

794

2.20

620
8

D
3

Tail length

ils arc shorter in insular leopard-cats than in those from the mainiand. and v ary among,
themselves (Tab. 1), The tail is especiaily short in the Sumatran and Negros form
in the others: in the Palawan form, it is nea

s longer

as long as in those from the :5::::

Skuils and teeth

Skull size of males decreases in the sequence Main! and-Sumatra—Negros-Java—Borneo—
Bali-Palawan. with overlaps ar:,rnw the ranges of all but the sma :cL and largest taxa
(Tab. 1), In females the sec erent, so that sexual size difference. as indicated
by mean condy :::ms_ Cthat in male, is much more in
Java (901 ¢ able) than in other po-
pulations (Y Negros).

itions. The two Philip-
catest Skull Length
ely less compared to condylobasal length than

The skull is narrower in Java s:g Nl.n:;f:g than in other popu
pine forms he
{prosthion to :?J:?(E Vis rci? Ta
in the Indon nand mainland ¢ :specially marked in ,Zr,mac.l,,

The carnassials (represented in table ! by PP, for whic larger samples arc available
than for My} average smaller in Java and Palawan than in other populations.

Discriminant Analysis using all adult and _E( uvenile crania (Fig. 1) separates four
groups: Negros. Palawan, Java, and Sumatr /Mainland. Palawan is intermediate be-
tween Negros and the two other clusters. ﬁznn:o: . on the abscissa, accounts for 48.3% of
the total variance: it does not correlate strongly with any of the original variables. but
weakly contrasts mandible length, condylobasat length and interorbital breadih with post-
orbital breadth. Function 2, aleng the ordinate, accounts for 29.1% of the variance: it is lar-
gely a size function. emphasising breadth measures more than length, Restricting the
analysis o adults only reduced the dataset too much to achicve meaningful results.

Qm(‘r_cn:#,:m :». cranial crests. so that G

i orms; thi f,

Cancnical Discrim

p—

want Functions

Group Centroids

1-
Borneo
: Java
-1 Sumatra
™~
= Mainiand
£ 2
bl : Palawan
5
L. Negros

Function 1

Fig. I Plot of First and Sceond Discriminant Fanctions for skull and tooth measurements of Southeast

Asian feopard cats { Prionailurus bengalensisi,
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Thus. the insular fcopard-cats divide into two phenetic groups on several characters:
ern., sexual dimorphism. skull shape, and upper carnassial size. In Java and
is grever. the spotied pattern s less marked. -female size difference
wer, and P*is shorter. In Sumatra. Boraco and Negros

r s more :n,:ci ¢ blacker. there is less size difference between the sexes.
skulls are broader, and the cEq&. carnassial is tonger. The total-cvidence :Ez‘::cr 10 cra-
t the Negros cranium is the most distinetive, and the

1. Sumatra-Bor-

colour and e

is more marked, sku

ntal morphology, however, shows
lawan form is intermediate between Negros and the two different (Ja

neo-Mamland) western Sundatand forms.

18 now need to he discusse
ygeographicai problem. b
ol the Philippines: only in the case of
: -bridge to Sundaland {= the shallow-water islands of
western Indonesia). a E 1:_55: does possess a E,ﬁ:Dn:% Sundaic mammalian
whereas Mindanao and Luzon show high endemicity. The fauna of Negros is very po
known: only 13 mammal species other than bats are recorded. On this admitiedly limite d
cvidence. faunal similarity indices cluster Negros with the Philippine (non-Palawan) Fau-
nal Province. specifically with Luzon and Mindoro.

o~

On the other hand there is emerging evidence that Negros. together with Cebu and
| dees have its own endemic suite of spe-

Panay which lie on the same shallow-water shel
cics, including a deer 2.3%:,. alfrediy. a pig (Sis cebifrons). a shrew (Crocidura negrina)
cloud-rat (Crateronn; evi). But none of these species, unlike the leopard-cat.
bas a direct Sundaland ity: rather. they are all either vicariants of Luzon-Mindanao
ixa, or else primitive relicts which have presumably been replaced elsewhere in the Phi-
by T:E 5/‘:,,_&7, from outside the region. The feopard-cat in Negros appears to
no conspecifics (no close n:_jccnﬁ;, s) in the Luzon and Mindanao
the species once inhabited these other islands i
here, or else it has dispersed directly, overwater. from Palawan or from w:
Sulu chain?}. The cranial evidence suggests that Palawan is the source
would favour Bornec
nd u::E:: Consistent. if minor. differences exist between the Bornean
They appear to be correcily assigned to distinct subspecics.
suggests that the Fc?:d.ﬂ: of Be ffers on average
pecific distinction is probably not warranted.

(d) Mainland. :F, :...%E.n:,p: of the Malay peninsular is closely similar to that of the
Indo-Chinese region. This differs from most mammal Aalay-Sumatran affinity is more
usual (reviewed by Lekacur and MeNrewy 1977) A fe such as the occurrence in
the Malay peninsula of individuals with a more Sumatran-like colouring, suggest the for-
mer preseuce i, a common Sundaic form there, since swamped by gene-flow from the
north. Despite average differences, it is not possible to distinguish the peninsular leopard-

ppines

he unique B
faunal regions

O
)
o

by Borneo
and Sumairan o

cat from the common maintand Southeasi Astan one: whether this in turn is distinct {rom
the Indian subspecies. nominotypical bengalensis. is outside the scope ol this study. The
“Mainland™ sample of leopard-cat studied for comparative purposes for this study will be
designated simply et hengalensis

(e) Java. grey. rather pale-spotted pelage of the Java population is duplicated
only in Palawan: nowhere clse in the entire range of the species docs a comparable
morph oceur. On the other hand it is not dissimilar to the pelage of congeneric Prionai-

furas ribiginosus and Poviverrinus {(though in the latter the markings arc more nearly

L3
3

ol

chr.ﬁ v the grev and ocher

morphs could actually be ge r:f:?
1N seme respects recadls the chinehilla mutation af t ¢ Clo-
entation and ocours i seves

A
e

al species of 5 { N::_Zm:/

{13

?.QQ: mstance would be

it it has Ucn::,?.
engulensis populations. and in two ent

ntv?y i two L: eront £
the s n ¢ genus. This hvpotl
pelage fcatures, not that it is responsible for them in th
In conclusion. the following subspecies may be recogn
lar Southeast Asiau region (Malavsia, Indonesia. Phil ppin

entirety.

sed i the insular and peninsu-

Prionailuras bengalensis javanensis (Bresmarest, 1816)

Bal.
ens mr.c? m7_:f_ Java w:/mw

n)?; 2:: very
nape-stripes :_ cqual width. or outer ?E
close together, White midfacial streak extends
7ZOne not

from M.:_‘axr,mc to muzzle; white
‘ carly demarcated with black stripes: throat colla poorly marked. Tl
length averaging 46% of head plus body: tail spots especially vagu W marked. Skull
length in males cquivalent to other Indonesian subspecies. but that of females much
smaller. bence unusually sexually dimorphic (female condylobasal I length oniv 9

) skull relatively narrow: !

upper carnassial averaging shorter than other In

Java

and w::.:S

¥ o
Prionailurus bengalensis sumatranuy Horsficld i, 1821

Distribution: Sumati shore is]
Specimens seen: Skins: BMNH 4. includi
MZB 30 ZRCS 3 RML 2: ZMA C
Diagnosis: Less bright ochery than boreoensis, v ripes of
approximately equal width: dorsal spot-rows close together. tend to coalesce into mh

uous but thin longitudinal stripes. Tail short, averaging 40.4% of head plus body. Under

including the

o the type of umatrana: 7RCS 20 MZE

parts creamy-white; well-spotted on chest, upper belly, and inner aspect of hindleg:
mnner surface of forelegs less well-spotted. but always two dark bands across :r:,i:,
afre o ke o 17 H
White mid- fc, streak extends well onto muzzle. Dark cheek stripes. demarcating w
zone of cheeks above and below, very thick; tower stripes tura medially and form a coi-
lar across upper throat, with a second collar behind this. Skul! broader than Javanensi:
less nc.x:::z dimorphic (female condylobasal length 97.4% male: upper carnass
averaging longer.

Notes: BroxGersyA (1935) regarded Felis tingie Lyon. 1908, from P Tebingtinggi, as a
probable synonym of sumatranus. At the same time he described a skull and * “several”
skins (the latter from photographs) from Nias. considering it possible that they could re-
present a separate subspecies: since thut date. however, no further evidence of this puta-
tive taxon has become availal
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Prionailurus bengalensis borneoensis Brongersma, 1935

s Borneo.
J_#C:A ens seen: Skins: BV
6 SMIC 16 RML 1) BMNH 7.
Rich ochery colo
ack spotst inner pair of nape-stripe
dian dorsal spot-lines jomed into s

I markings sim

MZB 2, ZRCS

ZRCS 10SMK 210 MZB 3.

aratively
an ouler,

Or nearyy so.
o :» head plus

Diagnost - darkened in middorsal region, with co

¢s alwavs thi

clearly marked
warkedly sor me
throat, fac
body, Skull as simarrana, but slightly smalier.

Notes: Two skins in the Sarawak Muscum

TRurts,

soand @

ix, and

fow others tend owards a grevish tene; but colour is n

the spots are targer and blacker than the latter,
Brovoursma (1935} discussed the name Fe
i He concluder

led that,
{it may even refer to a feral domestic ¢
pard-cat.

Prionailurus bengalensis of. bengaiensis (Ferr, 1792)

. from the Malay peninsula porth at feast into Bur-

Distribution: Mainland Southeast Asia

ma and the M:QQ&::mmn peninsula.
Specimer - Skins: BMNH 9; ZRCS 12, Skulls: ZRCS 9: BMNH
M\CQ__:?, mn cimens examined for this study are from Serembang. Negri

Tebing Tir

eil, Kelantan (N, B. this is not P Tebingtinggi in Sumatra}): Johore:
Perak: Molak:
Diagnosist Colour usually
trasting with iawny tone in mid-dorsal region:
rarelv as Jarge as Ulm:ozm% but always
or the inner pair somewhat thinner than the outer: do Spe WS TIHTT formed
tend to he broken up. Tail length about half that of head and b arger than in-
subspecies, and not ve exually dimorphic (femeale con 9

Selitar.

anks. somewhat con-
hough

male)
Notes: Colour is more variab

¢ than n the insular forms: it is :m:z:% as a
casional 15 GNensis or ochery as s Ax s C
chincse populations of bengalensis, both large-spotted and small-spott
i as large or roscette-like as in Indochina, wi

1A

peciniens are gre

though the spots are rarely g
less broad and the colour is less pale. The spots in the small-spotted type resemble siona-
rrana except that they are “shaded”™ like the large-spotied type: that is. they are
brown anteriorly, becoming dark brown posteriorly

As suggested above, the most plausible interpretation of this variability would seem to
be that gene-flow from further north in Southeast Asia has overwhelmed, but not yet en-

tirely

ubmerged, a population formerly of Sundaic affinity.

Prionailurus bengalensis rabori new subspecies

Type: FMNH 74326, adult female, skin and skull, from Canlaon. Negros Oriental. Col-
lected by .S Ragor, 24th Aprit 1953
Distribution: Negros; presumably a
recorded.
Specimens seen: Skins

o Cebu and Panay. whence the species has been

BMNH 2: FMNH 5. Skulls: BMNH 2; FMNH 9.

Philippine feopard-cats 317

1

awn in colot
arge (hut smalle

Diagnosis: Dark ochery to buffy
modian dorsal
SPOL-roOwWS |
pair much

less bright than .‘.3::5::,: especiatly
dark: median 9:{:
hro L
A J:ET black m:_;:. 7?

han borneoensis

, SITIPES ver

tween interramal arca and throat

not < zr:z far onto muzzl

(p osterior rl ar missin
I more clubby than other i

cak short, does
- forms: ; fength (in & sin-

f he 5 and body. Skull of male averaging larger than In-
E,L:: in size to sumairana and borneoensis, but poorly
t Length is low compared to Condylobasal Let ugth:
SOMewW : 2 an latter two, but net as narrow as javanensis. Upper e .
al averaging insular forms. Measurements of tvpe (in mm): Greatest
Skull Length 8], T rc:Q, obay Fan: .qm, x:.,fw ymatic Breadih 53.2, Postorbital Con-
striction 23.9, Interorbitat Breadth 14.0. anine Breadth 19.6, Mandible Length 52.3. P*
lengih 1020 M, length 6.9 ‘Hc_% Length Hi E?Z 15 Ear i7.

Notes: SamBorN (1932) and Raror (1977) called ;
Temminek. 1825, noting but not form:
lawan. As correctly recorded by Br
len Museum) sre from Java and
Etymology: {or the late Dioscoro 8. Rarowr. doven of
ornithoiogy) community. Professor Rasor died i ¢

active career has inspired a flouri
the Philippines. and spawned a new

donesian
cresied in both sexs
b

ard-cats Feliv mun
rom Negros and Pa-
?? s of th
ples of P 4. \:;::::,

Filipino man
1995, after a long illness. His
ing school of faunal studics and mcsu:. “aton
eneration of wildlife enthusiasts.

sing d

species {r the

gy fand
g and

Prionailurus bengalersis keaneyi new z:v%cnm@

per FMNH 62896, neariv-adult male (with spheno-oce
fusedy, skin, skufl and skeleton, from Puerto  Prinee
H. HooGstraar, May 5th, 194
mens seern: Skinst BMNH 1D FMNH 9. Skulls: BVMNH 20 FAINH 3
i Colour grey-fawn wit i

nape .L:tu alwuys thinner than outer, boih pe
spot-iines usually incomy u_Qr Scur together, thin.
fe. Tall Tong. avera
male, and even more <o in ?Z
- male average: skull ev
Upp i

on flanks: inner pair of
ng back E scapular
i ial streak fon

A spotted. mr,; small in
les condyvlobasal fength of sin :_r E.;r::n female only
nin 1

o of head and b

muzy

Measurenient of type
Bizygomatic Breadih 32.4. Pos
nine Breadth 21.5, Mandible M.r,

Notes: Both Sanporx (1952 V x,,::% (1977) noted that there is a difference in col-
our between Palawan and ch:.o,r cats. but neither made a taxonomic distinetion, pre
ably having insulficicnt material.

Etymology: For Larry R. Heaxey
mammal fauna.

Uim-
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