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57.5 (54.2-61.9) v. 59.9 (55.1-64.8)and 66-GSL 27.2 (26.2-28.3) v. 28.3 (27.2-29.7),
CI-M 2 9.8 (9.4-10.2)v. 10.1 (9.3-10.6),RAD 57.3 (52.9-60.9)v. 59.3 (54.7-61.9);aNI.
generally shorter relative to ZB and MIW (Figures 6 and 9, respectively); P4
posterolabialcornergenerallymuchlesssquare.White or light colourededgeto margin
of ear present;pelageon head not markedlydarkerthan that of backand surfaceof
metacarpals;and phalangesmarkedly lighter and contrastingwith colour of wing
membrane.

It differs from C. sphinx in averagingsmaller in all measurements(Table I). It is
absolutelysmallerin the following: �~�~�-�C�D�L 24.5 (23.0-25.6)v. 28.0 (25.7-30.5);0'0'­
GSL 27.2(26.2-28.3)v. 30.4(28.7-33.7),CDL 24.9(23.3-26.1)v. 28.2(26.1-31.1),PI. 13.7
(13.0-14.2) v. 15.7(14.9-18.2),P3L 1.8 (1.6-1.9)v. 2.1 (2.0-2.4). RAD 57.3 (52.9-60.9)v.
65.1 (59.2-75.0) RAD �~�~ 57.5 (54.2-61.9) v. 65.7 (58.1-75.8), BW smaller relative to
MIW (Figure 4); caninesmuch smaller. Peiageon dorsum a lighter Wood Brown
(brown fawn) to Buffy Brown comparedto ChaeturaDrab (olive black).

It differs from C. brachyotisin averagingsmallerin all measurements(exceptp3W in
females)(Table I): e.g. �~�~�-�G�S�L 26.6(25.4-27.6) v. 28.6(27.0-29.7),CI-M 2 9.6(9.0-10.2)
v. 10.2(9.4-10.8),RA D 57.5(54.2-61.9)v. 61.7(54.7-66.2)and66-GSL27.2(26.2-28.3)
v. 29.0(26.9-30.7),CI-M 2 9.8 (9.4-10.2)v. 10.5(9.8-11.4),RAD 57.3(52.9-60.9)v. 61.8
(55.9-66.7); aNI. generally shorter relative to ZB and MIW (Figures 6 and 9,
respectively);and C1-M 2 generallyshorterrelative to ZB (Figure 3).

It differs from C. luzoniensisin averagingsmallerin all measurementsexceptZW,
BW and Cl_Cl in femalesand ZW in males(Table I): e.g., �~�~�-�G�S�L 26.6(25.4-27.6)v.
28.1 (26.0-29.9),CI-M 2 9.6 (9.0-10.2) v. 9.9 (9.3-10.6), RAD 57.5 (54.2-61.9) v. 59.9
(55.1-64.8)and66-GSL27.2(26.2-28.3)v. 28.3 (27.2-29.7),C1-M 2 9.8 (9.4-10.2)v. 10.1
(9.3-10.6), RAD 57.3 (52.9-60.9)v. 59.3 (54.7-61.9);aNI. shorterrelative to ZB and
M IW (Figures6 and 9 respectively);and P4 posterolabialcornergenerallymuch less
square.

Description
The descriptionis generallyas for C. nusatenggaraexceptfor the following:

Skull, dentaryanddentition(Figure 20)
Cynopterusminutusaveragessmallerthan C. nusatenggarafor mostmeasurements

(seediagnosesand Table I).
It differs from C. nusatenggarain that craniumdorsal view generallyslightly more

inflated andglobose,rostrumlateralprofile slopesmoresharplyfrom frontals to nasal
distal tip, rostrumnoticeablyshorterwith rostrumlength:greatestskull lengthaveraging
0.22 v. 0.24 suchthat front of rostrumin lateralview squarer,zygomaticarchaverages
wider relative to greatestskull length (0.67 v. 0.63), medianfrontal sulcustendsto be
moreconcave,and postsquamosalridge immediatelydorsalto bulla frequentlyreaches
lambdoidalcrest.Postorbitallateralprocesstendsto face moreposteriorlyin specimens
from Nias I. (e.g. MZB 13445-6);dentarycoronoidprocesswith blunt roundedapexor
with slight posteriorhook,posteriormargingentlyconcaveoralmoststraight;p31ingual
cuspconnectedto baseof taller labial cuspby a commissurethatanglesslightly posterior
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of the right angle to axis of molar row; p4 with low commissure linking lingual cusp to
base of labial cusp (obscure in worn teeth). P3 and P4 occlusal surfaces generally less
square, particularly posterolabial corners of P4.

Externals and palatal ridges
Smallest of the Cynopterus spp. considered. Its external measurements presented in

Table I. Overall shape of externals and palatal ridges as described for C. nusatenggara.

Pelage and skin colour
Pelage colour of adult males and females differ principally in collar of fur in neck

region and adjacent parts: both sexes have a collar oflighter coloured hair around throat
and extending to chin, top of chest, flanks of venter, side of neck to behind ears (and in
females, usually around teats) occasionally this collar faintly connects behind neck.

In adult females, this collar Buff to Chamois (yellow tan); overall colour of pelage on
top of head, back and rump Buffy Brown; venter Light Yellowish Olive to Light
Brownish Olive; ventral aspect of plagiopatagium adjacent to body and forearm with
scattered Deep Olive-Buff hairs; uropatagium ventral and dorsal surfaces lightly furred
with Buffy Brown, more dense at margins particularly nearer tail; radius proximal half
furred dorsally with same colour as dorsum; base of ear same colour as neck collar,
remainder naked. Skin of ear, lips, feet and patagia Clove Brown; inner and outer
margins of ear a contrasting Cartridge Buff (pale tan). Surfaces of metacarpals and
phalanges a light Cartridge Buff contrasting with colour of patagia.

Adult males coloured as for females but with dorsal surfaces generally a darker Light
Brownish Olive to Brownish Olive; neck collar a more strongly coloured Olive Ochre to
Clay Color (olive tan) particularly in Sumatran specimens.

Baculum
Shape of C. minutus variable but less so than C. nusatenggara and C. sphinx. Shape

basically triangular or arrow shaped with the apex distal (Figure 14). Maximum length
and maximum breadth (in mm) of bacula are:

Borneo
Sumatra

Length (N = 3)
2.10 ± 0.12
2.21 ± 0.34

Breadth (N = 3)
1.46 ± 0.21
1.60±0.19

Distribution
The localities of C. minutus specimens examined are shown in Figure 21.
They are from the type locality of Nias I., Sumatra, Java, Borneo and Sulawesi.

Remarks
Andersen (1912) presents measurements from 5 paratypes of C. minutus from Nias I.

Our measurements of 45 specimens from a much wider geographic area largely conform
to those of Andersen. For example, our maximum skull measurements exceed those of
Andersen's only for: mesopterygoid fossa (4.2 v. 4.0), zygomatic width (19.0 v. 18.0) and
braincase width ( 12.7 v. 12.2).
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External measurements for our specimens average similar to those of Andersen but
maximum values tend to exceed his maxima: e.g., radius length (61.9 v. 59), DIG 2 (29.0
v. 25.5), DIG 3 (42.8 v. 37.5), DIG 4 (39.4 v. 35), DIG 5 (41.7 v. 36.0). This may reflect
that the body size of some animals examined by us exceed the size of the Nias I.
population, or it may relate to different measuring techniques (external measurements
are more dependent on nature of fixation of specimens and the recorder, than are skull
measurements).

Cynopterus lu%oniensis (Peters, 1861)
(Table I; Figures 3-11, 14,22,23)

Pachysoma luzoniense Peters, 1861, M ber. K. Preuss Akad. Wiss. p. 708.

Cynopterus marginatus var. philippensis Grey, 1870, Cat. Monkeys and Fruit-eating Bats in the
Collections of the British Museum p. 123.

Cynopterus marginatus var. cumingii Grey, 1870, Cat. Monkeys and Fruit-eating Bats in the
Collections of the British Museum p. 123.

Types
Syntypes: two adult females, 'alcoholic', both with skull in situ. Berlin Museum, nos. 2425 and 2426

(Andersen 1912: 620).

Type Locality
Volkan Yriga, S. Camarines, Luzon, Philippines.

Diagnoses
Cynopterus luzoniensis differs from C. nusatenggara in having all wing

measurements, averaging slightly longer (Table I): DIG I longer relative to DIG 3
(Figure 10); DIG I generally longer relative to ZB (Figure 7); DIG 3 generally
longer relative to BW (Figure 8). White or light coloured edge to margin of ear
present; pelage on head not markedly darker than that of back; dorsum Light Drab
(cinnamon fawn) to Hair Brown (grey brown) rather than darker Olive Brown;
surface of metacarpals and phalanges markedly lighter and contrasting with colour
of wing membrane; p4 lingual and labial cusp commissure slopes slightly
posteriorly and p4 lingual and labial cusps connected by low ridge or distinct
commissure.

It differs from C. sphinx in averaging smaller in most measurements (except P3L,
P3W, M'L and DIGI in females and LlW in males (Table I): e.g., ~~-28.6

(27.3-30.5) v. 30.3 (28.1-32.9), C,-M 2 10.2 (9.4-11.2) v. 11.0 (9.9-13.1), RAD 61.4
(57.2-68.9) v. 65.7 (58.1-75.8); 66-GSL 28.6 (27.2-30.0) v. 30.4 (28.7-33.7); C,-M 2

10.4 (9.7-11.1) v. 11.1 (10.1-12.8), RAD 60.9 (56.0-65.9) v. 65.1 (59.2-75.0); ZB
generally narrower relative to ONL (Figure 6); BW narrower relative to M'W
(Figure 4); GSL generally shorter relative to DIG I (Figure 5). P4 posterolabial
corner generally much more square.

It differs from C. brachyotis in that it has on average longer metacarpals I to IV
(Table I): e.g. ~~-DIG 3 42.0 (38.8-45.3) v. 41.0 (37.1-45.0); 66-DIG 3 42.2
(40.5-44.0) v. 40.7 (39.2-42.6); DIG I longer relative to both DIG I and BW (Figures
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Skull, dentary and dentition of Cynopterus luzoniensis.
Ventral view as stereopairs. Scale line 5 mm.
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Figure 23 Localities of Cvnopterus luzoniensis examined in this study.

10 and 11, respectively); P4 posterolabial corner generally much more square;
pelage on dorsum Drab (cinnamon fawn) to Hair Brown (grey brown).

It differs from C. minutus in averaging larger in all measurements except ZB, BW
and Cl_Cl in females and ZB in males (Table I): e.g. ~~-GSL 28.1 (26.0-29.9) v. 26.6
(25.4-27.6), C 1-M 2 9.9 (9.3-10.6) v. 9.6 (9.0-10.2), RAD 59.9 (55.1-64.8) v. 57.5
(54.2-61.9) and c3'c3'-GSL 28.3 (27.2-29.7) v. 27.2 (26.2-28.3), C 1-M 2 10.1 (9.3-10.6) v.
9.8 (9.4-10.2), RAD 59.3 (54.7-61.9) v. 57.3 (52.9-60.9); ONL longer relative to ZB
and MIW (Figures 6 and 9, respectively); P4 posterolabial corner generally much
more square.
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Description
The description is generally as for C. nusatenggara except for the following:

Skull, dentary and dentition (Figure 22)
Median frontal sulcus of skull tends to be more deeply concave in adults

compared to adults of C. nusatenggara with similar tooth wear; external auditory
meatus tends to be more oval in lateral view and lambdoidal ridge immediately
posterior to bulla generally with a more pronounced curve than in C. nusatenggara;
p3 basal area more variable, ranges from slightly less, or subequal rather than
slightly larger than that of Cl; p3 labial and lingual cusps connected by low
commissure that slopes noticeably backward particularly in Sulawesi specimens,
rather than at right angles to long-axis of tooth row as in C. nusatenggara;
occasionally M2 present (e.g. WAM M25475 in right dentary) which is subequal in
occlusal area to pi; p4 with obvious low commissure joining labial and lingual cusps
in specimens from Sulawesi; commissure present in Philippine specimens but
generally less prominent (sometimes obscure in worn teeth).

Externals and palatal ridges
Moderate sized Cynopterus. External measurements presented in Table I.

Overall shape of external and palatal ridges as described for C. nusatenggara.

Pelage and skin colour
Generally overall pelage a greyish olive colour with less contrasting pelage

colours than in the other Cynopterus spp. considered.
Adult males have a collar of lighter coloured Warm Buff (cream yellow) to

Yellow Ochre (orange yellow) fur around throat and extending to chin, chest and
side of neck, barely perceptible at nape of neck, ventrally usually colours chest and
extends along sides of abdomen flanking the Grayish Olive venter. Head and back
Light Grayish Olive to Grayish Olive frequently tipped with Drab; rump and legs
Drab (cinnamon fawn). Plagiopatagium ventral surface adjacent to body and
forearms thinly furred with Chamois (yellow tan) to Grayish Olive; uropatagium
ventral and dorsal surface generally lightly furred with Drab but thicker at middle
margins; radius proximal one-third lightly furred on dorsal surface with same
colour as on rump; ear naked apart from base. Skin of ears, lips, feet and patagia
Benzo Brown (deep lilac-brown); ear margin Pale Olive Buff contrasting with
darker remainder of ear - in Sulawesi specimens both internal and external
margins of ear lightly coloured, whereas in the Philippines specimens lighter
margins usually on internal side of ear. Surfaces of metacarpals and phalanges
lighter, generally Olive Buff contrasting with colour of patagia.

Adult females generally lighter coloured than adult males, although the pattern
of colour similar. Neck collar much less distinct and paler, ranges from Deep Olive
Buff to Chamois - its colour generally restricted vent rally to chin, throat and top
of chest, infrequently as a contrasting flanking colour to grey of abdomen but
generally its colour tips abdominal fur. Other colours as for adult males.
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Baculum
Shape of baculum variable (Figure 14). Maximum length and maximum breadth

(in mm) of baculum is:

Breadth (N = 3)
1.58 ± 0.43
1.38 ± 0.46

Length (N = 3)
1.64 ± 0.47
1.63 ± 0.52

Sulawesi
Philippines

Distribution
The locality of specimens examined are shown in Figure 23. They are from Sulawesi

and Negros I., Philippines. C. luzoniensis is also from Luzon Island (type locality) and
Taylor (1934) lists it (as C. b. brachyotis) from Mindanao, Polillo and Palawan Is.
Heideman and Heaney (1989) also report it from Leyte I. and Heaney (pers. comm.)
from Dinagat, Biliran and Maripipi Is (as C. brachyolis).

Results and Discussion

Sexual Dimorphism
The two factor MANOV A resulted in significant (P <0.05) sexual dimorphism, with

males generally larger than females, for 14 of the 19 skull characters, with most
significant at P <.01; those not significant were MFL, POW, BW, CPL and M'W.

Only one of the 8 external characters (DIG 3P, P= 0.031) was sexually dimorphic.
There was a significant interaction between sex and species in only one character

(MIL, P = 0.01).
Because of the broad extent of sexual dimorphism in the skull and dental characters,

the sexes are treated separately in the following analyses.

Discriminant function analysis

Females
The cumulative variation explained by the first three canonical variate functions is

98.3%, with functions I, 2 and 3 explaining 52.4, 26.3 and 19.6% respectively.
The overall percentage of cases correctly classified to their species group was 93.0%.

All C. nusatenggara were correctly classified as were 94% of C. minutus. 93% of C.
luzoniensis. 90% of C. brachyolis and 90% of C. sphinx. Species groups into which
individuals were misclassified can be gainsayed from Figures 24 and 25.

For females, CVI best separates C. minutus from C. sphinx, and both these species
from the other species considered (Figures 24 and 25). Characters most influencing this
function (GSL, PL, RAD, DIG I, DIG 3, DIG 5) relate to overall length of skull and of
radius and metacarpals and relate to the relatively overall smaller size of C. minutus and
larger size of C. sphinx (Table I).

Of the remaining three species, C. brachyolis separated from both C. luzoniensis and
C. nusalenggara on both CV2 and CV3 (Figures 24 and 25). Characters most influencing
these functions (BW, ONL, P4_P4, C I-M 2, M'-MI, RAD, DIG I and DIG 3) relate to
braincase width, shape of rostrum, distances between and along toothrows and shape of
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Figure 24 Plot of CV I and CV2 for males and females of five species of Cynopterus; performed on all skull
and external characters considered. 0, C. nusatenggara; l::., C. sphinx; _, C. brachyotis; e, c.
minutus and 0, C. luzoniensis.
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wing. C. luzoniensis and C. nusatenggara are separated on CV3. Characters most
influencing this function (ONL., p4_p4, MLMI, CI-M2, DIG I and DIG 3) emphasise
shape of rostrum, distances between and along toothrows and length of terminal wing
digits.

Males
The cumulative variation explained by the first three canonical variate functions is

96.1 %, with functions I, 2, and 3 explaining 47.7, 30.3 and 18.2%, respectively.
The overall percentage of cases correctly classified to their species group was slightly

less (89.4%) than for the females. All C. nusatenggara and C. minutus were correctly
classified, as were 93.0% of C. sphinx, 87.5% of C. luzoniensis and 80.3% of C.
brachyotis. Species groups into which individuals were misclassified can be gainsayed
from Figures 24 and 25.

As was the situation with females, males of C. minutus and C. sphinx are best
separated by CV I. Characters most influencing this function (GSL and CDL) again
relate to overall length of skull but unlike the situation with females, external characters
did not contribute heavily to this factor (Table 2). Of the remaining three species, C.
brachyotis is separated from both C. nusatenggara and C. luzoniensis on CV2.
Characters most influencing this factor are the length of the rostrum (ONL) and MI
length. C. nusatenggara and C. luzoniensis are separated most on CV3. Characters most
influencing this factor (GSL, PL, CI-M2, MLM I, M 1W, DIG 3 and T1B) relate to overall
length of skull, length of toothrow, breadth between outside surfaces of M I, length of
digit 3 metacarpal and tibia length.

Slightly different characters are important in females and males in discriminating
between these species of Cynopterus.

Bivariate plots
All characters in the stepwise discriminant function analysis were significant at P

<0.00 I. The first ten of these characters (all with a Wilks Lambda for entry >0.08) were
as follows: GSL, DIG I, ZB, BW, MIW, CI-M2, ONL, MIL, POW, and MI-MI. These
characters were all important discriminants in the canonical variate analysis and
weighed heavily in one or more functions (Table 2). Additionally DIG 3, p4_p4 and
M 1- M 1 also had high (>0.5) standardised discriminant functions (Table 2).
Combinations of bivariate plots were examined among all the 13 characters mentioned
above for their ability to discriminate between the five recognised Cynopterus spp.

Taxonomy
We have not attempted in this study to examine intraspecific variation in the five

species of Cynopterus considered, but it is apparent that regional variation does occur
within the species. For example, while there is considerable overlap in the canonical plots
of C. luzoniensis from the Philippines and Sulawesi regions, specimens from these two
regions cluster somewhat separately. A similar situation occurs within C. brachyotis,
where specimens from Java, Sumatra, Bali and associated islands cluster somewhat
separately from those of Borneo and Singapore. In C. sphinx the specimen from Pagai I.
is removed from its species cluster - although it is associated with that cluster; the
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Figure 25 Plot of CV I and CV3 for males and females of five species of Cynopterus; performed on all skull
and external characters considered. Species code as for Figure 24.
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Table 2 Standardised and unstandaradised (in brackets) canoUlcal vanates based on skull measurements
of ad ult Crnopterus nusatenggara, C. sphinx, C. brachrotis, C. minullJs and C. luzoniensis.
Canonieal seores are ealculated as the summation of the products of the unstandardised
canonical variates and the respective length measurements plus the constant. For explanation of
character codes see Figure I caption (a) females, (b) males.

Table 2a

GSL
pL
MFW
ONL
L1W
pow
ZB
BW
CpL
C'C'
1'.1'.

M'M'
C,M 2
I'lL

M'L
M'W
RAD
DIG I
DIG 2
DIG 3
DIG 31'
DIG 5
TIB
Constant
% Variation
explained

FUNCTION I
0.5164 ( 06(31)
0.4962 ( 0.9529)
0.1300( (5563)
0.3384 ( 0.8674)
00606 ( 0.1823)
0.3043 ( (6575)
0.3633 (0.5060)
0.0730 (0 1965)
0.3605 ( (3377)
0.2295 ( (8258)
0.0355 ( 0(988)
0.1273 ( 0.3422)
0.3159 ( 0.8466)
0.1194 ( 0.8855)
0.1221 ( L0386)
0.1679( 1.62(3)
0.4285 ( 0.1469)
0.4137 ( 0.3583)
0.1844 ( 0.1 129)
0.6408 ( 0.3177)
0.0949 ( 0(696)
0.5347 ( 02568)
0.3011( 02136)

-36.7194

52.38

FUNCTION 2
02154( (2516)
0.1151 ( 0.2210)
0.1435 ( 0.6141)
0.1270 ( 0.3254)
0.2498 ( 0.7513)
0.1143 ( 0.2470)
0.1880( 02618)
0.5183 ( 1.3951)
0.0427 ( 004(0)
01043( (3751)
05340 ( 1.4867)
0.3899 ( 1.(484)
0.4545 ( 1.2180)
0.2207 ( 1.6371)
0.1861 ( 1.5831)
0.3583 ( 3.4587)
0.5939 ( 0.2(36)
0.8331 ( 0.7216)
0.2622 ( 016(6)
0.3318 ( (1645)
0.1434 ( O. 1(52)
0.2611( 0.1254)
0.1024 ( 0.0726)

4.8222

26.27

FUNCTION 3
0.2252 ( 0 2630)
0.2219( 0.4261)
01442 ( 0.6171)
0.8908 ( 2.2831)
00661 ( 0.1989)
0.1924 ( 0.4158)
03731 ( (5197)
0.1324 ( 0.3565)
0.0396 ( (0371)
0.3141( 11295)
05365 ( 14938)
L0936 ( 29410)
0.7701 ( 2.(636)
0.I067( 0.7917)
0.3141 ( 2.6721)
0.0795 ( (7673)
0.1576 ( 0.(540)

-0.5058 ( 0.4380)
03739 ( (2289)

-O.7156( (3548)
0.4033 ( 0.2960)
0.3876 ( 0.1862)
0.4449 ( 0.3157)

85493

19.61

speci mens from central India also group at the edge of their species cluster. In all these
situations, except C. sphinx from India, the canonical variate separation is on CV2,
perhaps suggesting shape differences and not size are involved in these intraspecific
variations. With Indian C. sphinx, the separation is on CV I, suggesting that they vary in
being larger rather than in having a different shape.

Baculum size and shape is variable within the Cynopterus spp. considered without
clear diagnostic differences apparent between species. In most species baculum shapes
may be found which are not too dissimilar to those in other species although generally
C. nusatenggara, for example, has bacula with less serrated outlines than does C. sphinx.

This study was principally to diagnose C. nusatenggara against species of Cynopterus
with which it could be confused. It has highlighted to us the need for different taxonomic
characters and tools to be applied to resolve the complex taxonomy of South East Asian
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Table 2b

GSL
CDL
PL
MFW
ONL
L1W
ZB
BW
CPL
Cl Cl
MIMI
CIMI
CI M2
P3L
pJW
MIL
MIW
DIG I
DIG 2
DIG 3
DIG 3P

DIG 5
TIB
Constant
% variation
explained

FUNCTION I
-0.5582 (-0.7175)

0.8144 ( 1.1567)
0.2188 ( 0.4113)

~-0.1827 (-0.8238)
0.2816 ( 0.7543)

-0.0658 (-0.1741)
-0.2814 (-0.4690)

0.4234 ( 1.1886)
0.0438 ( 0.0418)
0.0688 ( 0.1978)
0.1479 ( 0.5019)

-0.1099 (-0.3304)
0.0274 ( 0.0700)
0.1960 ( 1.7133)
0.1253 ( 1.4291)
0.0801 ( 0.6320)
0.0816( 0.9837)
0.2758 ( 0.2352)

-0.3189 (-0.2251)
0.1235 ( 0.0752)

-0.1049 (-0.0715)
0.1860 ( 0.1165)
0.1057 ( 0.0759)

-41.0646

47.67

FUNCTION 2
0.0387 ( 0.0498)

-0.2751 (·-0.3908)
·~0.0041 (~-0.0078)

0.2387 ( 1.0764)
0.6562 ( 1.7580)
0.2269 ( 0.6006)

-0.4501 (-0.7503)
·-0.1203 (-0.3376)
-0.0850 (-0.0812)

0.2201 ( 0.6323)
0.0055 ( 0.0187)

--0.4763 (-1.4321)
-0.3515 (-0.8962)
-0.1992 (-1.7414)

0.3292 ( 3.7554)
0.7407 ( 5.8415)

-0.0460 (-0.5551)
0.3121 ( 0.2662)

-0.0097 (-0.0069)
--0.1582 (-0.0964)
-0.0834 (-0.0568)
-0.0953 (-0.0597)

0.2083 ( 0.1495)
14.3015

30.26

FUNCTION 3
-0.8885 (-1.1420)

0.2659 ( 0.3776)
0.6101 ( 1.1472)
0.1024 ( 0.4617)

-0.3167 (-0.8487)
0.3990 ( 1.0563)

-0.0629 (--0.1049)
-0.1040 (~-0.2920)

-0.4017 (-0.3839)
0.3809 ( 1.0944)

-0.5494 (-1.8651)
-0.3740 (-1.1246)

0.7139 ( 1.8201)
-0.0962 (-0.8407)
-0.0942 (-1.0747)
-0.3537 (-·2.7892)

0.5379 ( 6.4883)
0.4672 ( 0.3984)

-0.1504 (-0.1 062)
0.7042 ( 0.4290)

-0.0337 (-0.0230)
0.1632 ( 0.1022)

-0.6933 (-0.4975)
3.8983

18.21

Cynopterus spp. In particular, further clarification of some problems exposed in this
paper may have to wait upon comprehensive genetic studies, because the basic
morphology of the Cynopterus skull and externals is not very variable. Dr Lincoln
Schmitt, University of Western Australia, has begun an electrophoretic study of some
species examined in this study. These results indicate that genetic variation between
island populations of C. nusatenggara is not very variable. However C. nusatenggara
differs from C. brachyotis from West Java, in having 3 genes distinct out of the 35
enzyme systems examined (L. Schmitt pers. comm.).

There is a natural tendency among taxonomists who examine morphological
variation among closely related forms in island archipelagos, to name as species only
those forms that exist together on the same island in reasonably close sympatry. Other
variations may be considered subspecific. Although the form which is the basis of this
paper (nusatenggara) is not sympatric with morphologically close forms of Cynopterus
found elsewhere in the Malay Archipelago (e.g. brachyotis. /uzoniensis, minutus) we
consider it a species for several reasons. Firstly, it is the most easily recognisable of these
taxa, both in its pelage and dental morphology. It is for example, more distinct than are
C. brachyotis and C. sphinx or C. brachyotis and C. minutus. Secondly, C. nusatenggara
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is found throughout many of the islands of Nusa Tenggara, but does not appear to cross
the strait of Lombok and occur on Bali (where C. brachyotis is found). Other similar
water gaps between islands in Nusa Tenggara do not appear to have been substantial
barriers to the distribution of C. nusatenggara or to other species of bats in this region
(Kitchener et al. 1989). There is, for example, little genetic differentiation between C.
titthaecheilus from W. Java and Lombok islands and between C. horsfieldi from
Lombok and Sumbawa islands (L. Schmitt pers. comm.). These data tend to indicate
that water gaps such as those found between Lombok and Bali islands do not pose
significant barriers to gene flow in other closely related Cynopterus spp. It may be
assumed, then, that potential gene flow occurs between C. brachyotis on Bali I. and C.
nusatenggara on Lombok I. Despite this, both forms appear morphologically distinct on
these two islands.

Acknowledgements
Cynopterus nusatenggara sp. novo was largely collected by the authors in conjunction
with Dr R. How and Mr R. Johnstone, Western Australian Museum, during a
collaborative vertebrate survey of Nusa Tenggara which began in 1987 and still
continues. The authors are grateful to these colleagues for their support and good
companionship.

Mrs N. Cooper, Western Australian Museum, carried out all the statistical analyses as
well as photographing the skulls; we are indebted to her for this work.

Additionally we thank the Directors of our respective Museums, Mr J. Bannister
(WAM) and Drs M. Amir, and Dr S. Kadarsan (MZB) for their support of the field
programme.

Curators of mammal collections who loaned specimens are also thanked. These are:
Dr G. Musser, (AMNH), Ms P. Jenkins (BMNH), Drs A. Suyanto and Boeadi (MZB)
and Mrs Yang Chang Man (ZRC).

Financial assistance for fieldwork on Lombok and Sumbawa Is and for
Maharadatunkamsi to work at the Western Australian Museum in January-May 1989
was provided by: the National Geographic Society, Washington; Mark Mitchell Trust
Fund, Adelaide; BHP Petroleum (Australia); Australian International Development
Assistance Bureau, Canberra and American Museum of Natural History, New York.

Postscript
After acceptance of this paper, Dr Lincoln Schmitt, University of Western Australia,

completed his electrophoretic appraisal of Cynopterus species, including C. brachyotis
(W. Java, Borneo); C. nusatenggara (including Lombok, Sumbawa, Moyo); C.
luzoniensis (S.W. Sulawesi); C. titthaecheilus (Lombok, W. Java); C. terminus (S.W.
Timor); C. horsfieldi (Lombok, Sumbawa). While this information will be published
separately, an analysis of genetic similarity of these species, based on an investigation of
some 35 enzyme systems, concluded, among other things, that the genetic distance
between C. nusatenggara, and both C. brachyotis and C. luzoniensis are of a similar
order to genetic distances of the other recognised species of Cynopterus he studied. The
species that is closest genetically to C. nusatenggara appears to be both the Javan and
Lombok populations of C. titthaecheilus.
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Appendix I: Specimens examined

Cynopterus nusatenggara sp. novo (all paratypes)

(i) Adults. complete data set
Area 82: Komodo I., 3~, 55 MZB 9385-8, MZB 14716, MZB 9379-80, MZB 9382; Area 85: Pelangan,

Lombok, I~, 25 WAM (M33631, M33633-4); Area 86: Desa Kuta, Lombok, 2~, 15 WAM (M33630,
M33635-6); Area 87: Suranadi, Lombok, 2~, 15 WAM (M3073-4, M33637); Area 89: Desa Belo, Jereweh,
Sumbawa, I~, 25 WAM (M31326, M31328, M31330); Area 90: Merenti, Sumbawa, W, 15 WAM
(M31157, M31159, M31170, M31217); Area 91: Batu Dulang, Sumbawa, 5~ ,55 WAM (M31744,
M31746-9, M31759-60, M31763-4, M3 I766); Area 92 Moyo I. (Sebatok and Brang Kua), W , 55 WAM
(M31899, M31908, M31916-7, M31920, M31925, M31928, M31934); Area 93: Dahu, C. Sumbawa, 2~, 45
WAM (M31692, M31695, M31700, M31716, M31719, M31721); Area 94: Waworada, E. Sumbawa, 35
WAM (M31644, M31646, M31654); Area 95: Sangeang I., Sumbawa, I~ WAM M31593; Area 96: Batu
Tering, Sumbawa, I~, 25 WAM (M31469-70, M31478); Area 97: Teluk Santong, Sumbawa, I~, 25
WAM (M31329, M31385, M31408).

(ii) Subadults (SA); juveniles (J); damaged adults. incomplete data sets (D)
Area 82: Komodo, I~, 15 MZB 938 (D), MZB 9284 (D); Area 85: Pelangan, Lombok, I~ WAM

M33582 (J); Area 86: Desa Kuta, Lombok, I~, 35 WAM M33583 (D), WAM M33632 (D), WAM
M33537 (J), WA M M31079 (J); Area 87: Suranadi, Lombok, I~ WA M M30705 (D); Area 88: Batu Koq,
Lombok, ~ WA M M33580 (J); Area 91: Batu Dulang, Sumbawa, 15 WA M M31825 (J); Area 92: Moyo I.,
(Sebatok & Brang Kua) nr Sumbawa, I~, 25 WAM M3187-8(D), WAM M31923(SA); Area 93: Dahu, C.
Sumbawa, 15 WAM M31696 (D); Area 94: Waworada, E. Sumbawa, 15 WAM M31667 (D); Area 95:
Sangeang I., nr Sumbawa, I~ WAM M31583 (D); Area 96: Batu Tering, Sumbawa, I~ WAM M31517
(SA); Area 97: Teluk Santong, Sumbawa, 2~ WAM M31415 (D), WAM M31407 (SA).

Cynopterus sphinx

(i) Adults. complete data set
Area (?) Aceh region, Sumatra, 2~ MZB (13490, 13575); Area 19: Curup, Bengkulu, Sumatra, I~ , 25

MZB (13266, 13273, 13299); Area 20: Lebang Selatan, Bengkulu, Sumatra, 15 MZB 13292; Area 26: Pasir
Putih, Lampung, Sumatra, 15 MZB 9042; Area 46; Solie, Soppeng, S. Sulawesi, 15 MZB 13616; Area 49:
Gunung Tangkoko, Pare, N. Sulawesi, 15 MZB 12670; Area 58: Jampen (?), Salayar, S. Sulawesi, 25 MZB
(14091,14093); Area 68: Bogor, W. Jawa, I~ MZB 8859; Area 71: Pelabuhan Ratu, W. Jawa, 2~ MZB
(10706,10715); Area 80: W. Bali (Panjar, Kuta, Klampok), I~ MZB 11361; Area 81: Central Bali, I~, 15
WAM (MI6164, MI6165); Area 95: Sangeang I., nr E. Sumbawa, I~, 75 WAM (M31580, M31582,
M3 I584-5, M31587, M31589, M31592 M31594); Area 103: Kinibalu, Sabah, 15 WAM M23771; Area 114:
Baluran, E. Jawa, I~, 15 MZB 11131, MZB 11130; Area 118: Krakatau (Sertung, Anak and Rakata Is), 3~
,45 WAM (M26356, M26358, M26360, M26365, M26368, M26377, M26555); Area 119: Nagpur, India, I~
, 15 WAM M29363-4; Area 121: Pagai I., nr W. Sumatra, 15 AMNH 103314; Area 123: Bangkok,
Thailand; 4~, 45 WAM (M2378o-l, M23783-4, M23786, M23791, M23793, M23795).

(ii) Subadults (SA); Juveniles (J); damaged adults. incomplete data sets (D)
Area 4: Asahan, N. Sumatra, I MZB 13623 (SA); Area 5: Bohorok, N. Sumatra, 15 MZB 13035 (SA);

Area 8: Kayutanam, W. Sumatra, 15; MZB 13180;Area 20: Lebang Selatan, Bengkulu, Sumatra, I~ MZB
13269 (D); Area 23: Blimbing, Lampung, Sumatra, I ~ MZB 13597 (D); Area 24: Pulau Panggung,
Lampung, Sumatra, I~ MZB 11262(SA); Area 25: Wai Kambas, Lampung, Sumatra, I~ MZB 8976(SA);
Area 26: Pasir Putih, Lampung, Sumatra, I~ MZB 8978 (SA); Area 27: Pringsewu, Lampung, Sumatra, I~
,15 MZB 10986(D), MZB 10999(D); Area 33: Kotim, C. Kalimantan, 15 MZB 13941 (D); Area 46: Solie,
Soppeng, S. Sulawesi, I~, 15 MZB [13650(SA), 13652(J)]; Area 69: Banten, W. Jawa, 15 MZB9141 (D);
Area 80: W. Bali (Panjar, Kuta, Klampok) I~,25 MZB [9173 (D), 11362-3 (J, J); Area 95: Sangeang I., nr
Sumbawa I~ WAM M31586(D); Area 98: Sipora I.,nr W. Sumatra, I~ ZRC45901 (D); Area 100: Siberut
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I, nr W. Sumatra, 19 l RC 45900(J); Area 114: Baluran, E. Jawa, 30 MlB [9844 (D), 1129( D), 13922 (D)];

Area 118: Krakatau (Sertung, Anak, Rakata) 29 , 20 WA M M23313 (SA), WA M M26350 (D), W A M
M26376 (SA), WAM M26386 (SA); Area 119: India, 19 WAM M29362 (D); Area 121: Pagai I., W.
Sumatra 29,10 AMNH (")(103213-4 (D), 103211 (D); Area 123: Bangkok, Thailand, 10 WAM M23787
( D).

Cynopterus brachyotis

(i) Adu/rs. camp/ere dara ser
Area I: Aceh (Mt Leuser, Ketambe and Kutacane), 2 0 MlB (12983, 13135); Area 4: Asahan, N.

Sumatra, I 0 MlB 13624; Area 7: Bukit Tinggi, W. Sumatra, I 9,20 MlB (9149, 9757-8); Area 11: Kuto
Tuo, Riau, Sumatra, 2 9, 2 0 MlB (11845-6, 11848, 11853); Area 12: Kampai, Riau, Sumatra, I 0 MlB
11885; Area 13: Siak, Riau, Sumatra, 2 0 MlB (11838, 13843); Area 15: Palembang, S. Sumatra, I 0 MlB
12763; Area 16: Kayu Agung, S. Sumatra, 20 MlB (12762, 12765); Area 18: Sitiung, W. Sumatra 3 9, 3 0
MlB (11756, 11767-8, 11778, 11785, 11795); Area 19: Bengkulu, Sumatra (Muara Aman and Curup), 2 9, I
o MlB (13272,13274,13289); Area 20: Lebang Selatan, Bengkulu, Sumatra, I 9,20 MlB (13267,
13276-7); Area 21: (Palas, Wai Sekampung, Sukadana) C. Lampung, Sumatra, 5 9, 2 0 MlB (10756,
10806,10810,10813-14,10851,1(860); Area 23: Blimbing, Lampung, Sumatra, I 0 MlB 13596; Area 27:
(Pringsewu and Natar) Lampung, Sumatra, I 0 MlB 1100 I; Area 29: Pulau Laut (Kota Baru and Stagen),
19 MlB 14006; Area 31: Telang, S. Kalimantan, I 9, MlB 11674; Area ('!): Hantakan, S. Kalimantan, I 9,
30 MlB (11665,11669, 11673, 11679); Area 33: Kotim, C. Kalimantan, 2 9, 2 0 MlB (13951,13954-5,
13968); Area 34: Kuala Kapuas, C. Kalimantan, I 9, I 0 MlB (12753-4); Area 37: Longnawan, E.
Kalimantan, 2 9, I 0 MlB (13634, 13636-7); Area 38: Long lram, E. Kalimantan, I 9, I 0 MlB (13531-2);
Area '!: Punyit, E. Kalimantan, 2 0 MlB( 13836,13839); Area 59: Kudus, C. Jawa, I 0 MlB 9066; Area 60:
Yogya, C. Jawa I 9 MlB 9175; Area 61: Batu Raden, C. Jawa, I 9 MlB 9114; Area 63: Sumenep, Madura
I., nr E. Jawa, I 9 MlB 9189; Area 64: Kangean I, I 9, MlB 13120; Area 66: Ciomas, W. Jawa, I 0 MlB
9120; Area 67: Ujung Kulon, W. Jawa, 10 MlB 9159; Area 69: Banten, W. Jawa, 3 9 MlB (9187, 12777,
11413); Area 70: Sukabumi, W. Jawa, I 9, I 0 MlB (9889, 1(532); Area 71: Pelabuhan Ratu, W. Jawa, 3 0
MlB (10725-6, 1(735); Area 73: Garut, W. Jawa, 2 9, 2 0 MlB (11299, 12131-3); Area 74: Pandeglang, W.
Jawa, I 9 MlB 13098; Area 75: Gunung Salak, W. Jawa, I 9, I 0 MlB (14023-4); Area 80: W. Bali
(Denpasar, Kuta and Klampok), 19 MlB 11364; Area 81: C. Bali 2 0 WA M (M 16160, M 16162); Area 84:
Krawang, W. Jawa, 10 MlB 12972; Area 99: Kuala Lumpur, Malaysia, I 9, I 0 lRC(45828-9); Area 103:
Kinibalu, Sabah, 4 9, IoW A M (M23772-4, M23776, M23779); Area 104: Teluk Bahang, Penang I, 19,2
o l RC (45835-7); Area 105: Kedah Peak, Kedah, 2 9, I 0 lRC (45843,45845,45848); Area 106: Singapore
I., I 0 lRC 45862; Area 110: Pulau Dua, Banten, W. Jawa, I 0 MlB 9160; Area Ill: Jepara, C. Jawa, 2 9
MlB (13981,14072); Area 112: Bunyu I, E. Kalimantan, 2 9, I 0 MlB (9391,9396,9399); Area 114:
Baluran, E. Jawa, I 9, 1 0 MlB(9047, 11121); Area 115: Barito Hulu, C. Kalimantan, 2 9, 2 0 MlB (9361,
9365,9367,9373); Area 120: Santubong, Sarawak, I 9,40 WAM (M23760, M23763, M23766-8).

(ii) Subadu/rs (SA); Juveniles (J); damaged adu/rs. incomp/ere dara sers (D)
Area I: Aceh (Mt Leuser, Ketambe and Kutacane) 29, I 0 MlB [12997-8 (D, D), 12989 (SA)]; Area 6:

Langkat, N. Sumatra, I 9 MlB 13025 (D); Area 7: Bukit Tinggi, W. Sumatra, I 9, I 0 MlB [9755 (D), 9759
(D)]; Area 11: KutoTuo, Riau, Sumatra, I 0 MlB 11854(SA); Area 14: S.M. Barbak,Jambi, Sumatra39,
30 MlB [12731 (SA) 12733 (SA) 12734-5 (D, D), 12738 (SA), 12739 (D)]; Area 17: Lahat, S. Sumatra, I 0
MlB 12767 (D); Area 19: Bengkulu, Sumatra (Muara Aman and Curup), 1 9 MlB 13281 (D); Area 21:
(Palas, Wai Sekampung, Sukadana) C. Lampung, Sumatra, I 9, 10 MlB [10754(SA), 10861 (J)]; Area 24:
Kec. Panjang, Lampung, 10 MlB 11259 (SA); Area 25: Wai Kambas, Lampung, I 0 MlB 9048 (D); Area
27: (Pringsewu and Natar) Lampung, Sumatra, 1 9 MlB 10974 (SA); Area 29: Pulau Laut (Kota Baru and
Stagen), 3 0 MlB [14005 (D), 14008 (D), 14195 (D)]; Area 35: Kotim, C. Kalimantan, 1 9 MlB 9162 (D);
Area 37: Longnawan, E. Kalimantan, 1 9 MlB 13926 (D); Area 60: Yogya, C. Jawa, 1 9 MlB 9168 (J);
Area 64: Kangean I., nr E. Jawa, 1 9 BMNH 104613 (D); Area 65: Kalibaru, E. Jawa, I 9 MlB 13915 (D);
Area 67: Ujung Kulon, W. Jawa, I 9 I 0 MlB [9102 (D), 10938 (SA»); Area 68: Bogor, W. Jawa, 2 9, I 0 ;
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MZB [9107 (D), 9128 (D), 9150 (D)]; Area 69: Banten, W. Jawa, I <;>, 15 MZB [11415 (SA), 12776 (D)];
Area 70: Sukabumi, W. Jawa, 2 <;> MZB[9890(D), 9893 (SA)]; Area 71: Pelabuhan Ratu, W. Jawa, I <;>, I 5
MZB[10723(J), 10724 (SA)]; Area 84: Krawang, W. Jawa, I <;> MZB I 2974 (SA); Area 102: Batu, Selangor,
Malaysia, I <;>, I 5 ZRC (45822-3); Area 105: Kedah Peak, Kedah, I <;> ZRC 45847; Area 106: Singapore I., I
<;> ZRC 45869; Area 110: Pulau Dua, nr Banten, W. Jawa, I 5 MZB [9065 (D)]; Area 112: Bunyu I., nr E.
Kalimantan, I <;> MZB9400(J); Area 113: Sri Lanka, I <;> BMNH 665495 (D); Area 114: Baluran, E. Jawa, I
<;> MZB 13921 (SA); Area 115: Barito Hulu, C. Kalimantan, I <;> MZB 9372 (D); Area 120: Santubong,
Sarawak, 1 <;> W A M M23761 (J); Area?: Peunyit, E. Kalimantan, 15 MZB 13837 (SA); Area?: Hantakan,
S. Kalimantan, I <;> MZB 11668.

Cynopterus m;nutus
(i) Adults. complete data set

Area I: Kutacane, Aceh, Sumatra, I <;>, I 5 MZB (13142, 12985); Area 9: Tapanuli Selatan, N. Sumatra, I
<;>,15 MZB(13802, 13804); Area 19: MuaraAman, Bengkulu,Sumatra, 1 <;> MZB 13268; Area 20: Lebang
Se!atan, Bengkulu, Sumatra, I 5 MZB 13270; Area 21: Sukadana, Lampung, Sumatra, I 5 MZB 10857;
Area 28: Ketapang, W. Kalimantan, 15 MZB 13808; Area 29: Kota Baru, Pulau Laut, I <;> MZB 14194;
Area 31: Telang, S. Kalimantan, I <;>, MZB I 1700; Area 36: Kutai,Samarinda,E. Kalimantan, 1<;>, 15 MZB
13689-90; Area 37: Long Nawam, E. Kalimantan, I <;> MZB 13925; Area 38: Long lram, E. Kalimantan, I <;>,
25 MZB (13539, 13541, 13549); Area 40: Kendari, C. Sulawesi, 2 <;> MZB(l2610, 12612); Area 42: Poso, C.
Sulawesi, I 5 MZB 14402; Area ('I): Lamedai, S. Sulawesi, I <;>, 15 MZB( 14151,14155); Area 55: Malili, S.
Sulawesi, I 5, MZB 11605; Area 69: Banten, W. Jawa, I <;> MZB9138; Area 83: Nias I., nr N. Sumatra, 2 <;>,
I 5 MZB (13445-6, 13443); Area 115: Barito Hulu, C. Kalimantan, 4 <;>, 2 5 MZB (9363-4, 9366, 9369-70,
9375).

(ii) Subadults (SA); Juveniles (J); damaged adults. incomplete data sets (D)
Area I: Kutacane, Aceh, Sumatra, 15 MZB 13140(D); Area 2: Simpang Kanan, Aceh, Sumatra, I <;>

MZB 13801 (D); Area 9: Tapanuli Selatan, N. Sumatra, I <;> MZB 13803(D); Area 36: Kutai, Samarinda, E.
Kalimantan, 15 MZB 13691 (D); Area 40: Kendari, C. Sulawesi, 15 MZB 14166(D); Area41: Kolaka, SE
Sulawesi, I <;> MZB 14164 (D); Area 42: Poso, C. Sulawesi, I <;>, I 5 MZB (13695 (D); 13698 (D)); Area 52:
Luwuk, C. Sulawesi, 1 <;> MZB 13978 (1).

Cynopterus luzon;ens;s
(i) Adults. complete data set

Area 40: Kendari, C. Sulawesi, 2 <;>, I 5 MZB (12599-600, 12611); Area 42: Poso. C. Sulawesi, I <;>,35
MZB (13663,13701,13709,13717); Area 46: Solie, Soppeng, S. Sulawesi, I <;>, I 5 MZB (13618,13649);
Area 48: Tondano, N. Sulawesi, 15 MZB 12863; Area 49: (Bitung and Mt Tangkoko), N. Sulawesi, 2 5
MZB (12862, 12869); Area 50: Bolaang Mongandow, N. Sulawesi, I 5 MZB 13743; Area 51: Maros, S.
Sulawesi, I <;>, 15 MZB (13196, 14446); Area 52: Luwuk, C. Sulawesi, 3 <;>,25 MZB(l1884-5, 13972, 13987,
14447); Area 53: Timampu, S. Sulawesi, I <;>, I 5 MZB (11609, 11611); Area 54: Buton, S. Sulawesi, I <;>
MZB( 12601); Area 55: Malili, S. Sulawesi, I <;>, 15 MZB (11604,11606); Area 56: Mamuju, S. Sulawesi, 2
<;>, 15 MZB (14098-100); Area 57: Mangkutana, Kolonedale, C. Sulawesi, I <;>, I 5 MZB (14390, 14444);
Area ('I): Lamedai, S. Sulawesi, 3 <;> MZB (14116, 14152, 14156); Area ('I): Katamanta, C. Sulawesi, 1<;>,25
MZB( 14383,14401,14404); Area('?): Bukit Palapi, C. Sulawesi, 25 MZB(l3986, 13989); Area 101: Negros
I. (Dumaquete), Philippines, 8 <;>,45 WAM (M25845-8, M2893 1-8); Area 117: Gunung Dua Saudara, N.
Sulawesi,2 <;> MZB (12665, 12667); Area 124: Kotamobagu, N. Sulawesi, 15, WAM M25475.

(ii) Subadults (SA); Juveniles (J); damaged adults. incomplete data sets (D)
Area 40: Kendari, C. Sulawesi, 15 MZB 12593 (D); Area 42: Poso, C. Sulawesi, 2 5 MZB[13776(D),

13778 (D)]; Area 44: Toli-toli, C. Sulawesi, 15 MZB 14040 (D); Area 45: Kolonedale, C. Sulawesi 15 MZB
14394 (D); Area 52: Luwuk, C. Sulawesi, 2 <;> MZB [13975 (SA), 13977 (J)]; Area 56: Mamuju, S. Sulawesi, I
5 MZB 14101 (D); Area 58: Jampea, Salayar, S. Sulawesi, I 5 MZB 14092 (D); Area ('?): Lamedai, S.
Sulawesi, I 5 MZB 14160 (D); Area 122: Palawan I., I <;> WAM M28693
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