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ABSTRACT - A new species of fruit bat in the genus Thoopterus, T suhaniahae, is described from
Sulawesi, Talaud and Wowoni Islands in Indonesia. The new species differs from T nigrescens in
having larger cranial, dental, mandibular, external measurements, and a wider calcar. In addition, the
tail of the new species is absent or reduced to a rudiment, a quarter to a half of the under face of

the uropatagium is sparsely furred and the urethal aperture of the glans penis lacks a conspicuous
scale-like projection. The new species is sympatric with T nigrescens and is known from elevations of

60-2,100 m above sea level.
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INTRODUCTION

The fruit bat genus Thoopterus was proposed
by Matschie (1899) as a subgenus of Cynopterus.
Gray (1870) recognized nigrescens as a variety of
Cynopterus marginatus (Geoffroy, 1810). Andersen
(1912) recognized Thoopterus as a valid monotypic
genus, based on the absence of a postorbital foramina,
incisors complete, upper canine grooved, cheek teeth
4/5, P, and M, broad, quadrate with large surface, tail
reduced to a rudiment, membranes attached on the
second toe, fur much longer compared to Cynopterus,
and grooved upper canines without cingulum cusps.

Thoopterus nigrescens has been recorded from
Morotai in the North Moluccas (the type locality)
and Sulawesi. Bergmans and Rozendaal (1988) and
Suyanto et al. (1998) reported it occurring on the
Sangihe Talaud Islands. Boeadi and Saim collected
this species from Sula and Kabaena, Buton in 1991
and 2002, and from Wowoni Islands in 2005 which
were then deposited in the Museum Zoologicum
Bogoriense (MZB). Bergmans and Rozendaal (1988)
reported that specimens from South-West Sulawesi
(Bantimurung and Malino) were larger than that from
northern Sulawesi and may represent a new taxon.
Thoopterus nigrescens has previously been reported
from sea level up to 1,780 m (Bergmans and Rozendaal
1988). During a 2000-2001 survey, however, we
found T nigrescens to be most common at even higher
altitudes of Nokilalaki and Rorekatimbu-Lore Lindu
National Park: 2,100 m and 2,200 m, respectively

(Maryanto and Yani 2001). To clarify the taxonomic
status of these populations, this paper provides a
morphological description of these high elevation
populations of Thoopterus from Sulawesi and adjacent
islands. We found compelling evidence to describe
these populations as a new species of Thoopterus, here
named 7. suhaniahae sp. nov.

MATERIALS AND METHODS

A total of 102 adult specimens of Thoopterus from
Sulawesi, Buton, Sula, Talaud and Wowoni Islands
were included in our morphometric analyses (see
specimens examined and Figure 1). All cranial, dental,
mandibular and external measurements are given in
mm. Measurements used in this paper follow Kitchener
et al. (1995) and Kitchener and Maharadatunkamsi
(1991) and are as follows:

Skull and dentition: greatest skull length (GSL),
interorbital breadth (I0), zygomatic breadth (ZB),
rostrum length (RL), mastoid breadth (MB), braincase
height (HB), mesopterygoid fossa width (MSF),
palatal length (LOP), bulla length (BL), postorbital
width (POW), braincase width (BW), dentary length
(DL), height of ramus at angular process (RAP), C'-C!
breadth (outside), M'-M!, M3-M?, P3-P3, P-P* (alveoli,
inside), C'-M? (crown length), C -M, (crown length), M'
crown length (M'L), M' crown width (M'W), M? crown
length (M’L), M? crown width (M?W), P? crown length
(P3L), P? crown width (P*W), P* crown length (P°L), P*
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crown width (P*W).

External: forearm length (FA), head and body length
(HBL), tail length (TAIL), ear length (EAR), tibia
length (TIBIA), metacarpal 2 length (P2), metacarpal
2 phalanx 1 length (P2_1), metacarpal 3 length (P3),
metacarpal 3 phalanx 1 length (P3_1), digit 4 phalanx
1 length (P4 1), metacarpal 5 length (P5), metacarpal 5
phalanx 1 length (P5_1). Adults were identified as
those specimens with basioccipital and basisphenoid
bones completely fused and epiphyseal swelling of
metacarpal joints absent. Sexual dimorphism in skull
and external characters was analyzed by a 2-way
ANOVA. We tested for sexual dimorphism and
morphological characters using canonical discriminant
function analyses (DFA) of Thoopterus groups.
Multiple analysis of variance (MANOVA) was run
separately for craniodental and external characters.
Colour terminology follows Kornerup and Wanscher
(1984). Specimens discussed here are deposited in the
Natural History Museum, London (BMNH) and the
Museum Zoologicum Bogoriense, Cibinong Bogor
(MZB).

RESULTS

UNIVARIATE STATISTICS
Skull, dentary, dentition

Thoopterus suhaniahae sp. nov. males are larger
in most dimensions than females; respective
measurements for males and females are as follows:
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GSL 38.85 (37.21-40.55) v. 37.10 (35.82-38.28); ZB
25.12 (23.76-26.35) v. 23.93 (22.10-25.23); HB 12.77
(10.41-14.60) v. 12.78 (11.34-14.19); RL 9.54 (8.95-
10.75) v. 9.20 (8.54-10.01); 10 8.71 (7.89-9.34) v. 8.24
(7.51-8.58); C'—C'8.06 (7.57-8.58) v. 7.68 (7.23-7.83);
POW 7.62 (7.17-8.26) v. 7.51 (7.20-7.91); LOP 19.60
(18.37-20.92) v. 18.84 (18.10-20.03); MSF 4.59 (4.16—
5.03) v. 4.64 (4.23-5.42); BL 3.03 (2.20-3.68) v. 3.00
(2.42-3.53); RAP 1532 (13.63-17.01) v. 14.11 (13.12—
14.95); DL 29.33 (28.03-31.06) v. 27.67 (25.58-28.91)
(Table 1).

Cranial, dental, mandibular and external dimensions
in T. suhaniahae sp. nov. are mostly larger than T.
nigrescens. For example, measurements of female 7.
suhaniahae sp. nov. and T. nigrescens are respectively
(mean, range in mm): GSL 37.10 (35.82-38.28) v. 34.29
(33.06-35.62), RL 9.20 (8.54-10.01) v. 8.39 (7.57-9.14),
ZB relatively wide 23.93 (22.1-25.23) v. 21.67 (20.02—
23.31), HB 12.78 (11.34-14.19) v. 11.65 (11.14—12.04);
for males, the equivalent comparisons are GSL 38.85
(37.21-40.55) v. 35.33 (32.55-37.67), RL 9.54 (8.95-
10.75) v. 8.65 (7.22-9.61), ZB 25.12 (23.76.1-26.35) v.
22.125 (19.39-23.71), HB 12.77 (10.41-14.60) v. 11.81
(10.88-12.50) (Table 1).

External features

In T suhaniahae sp. nov., external measurements
are larger in males than females, for example, HBL (in
mm) 98.47 (89.35-109.67) v. 94.91 (86.02-101.11); ear
length 17.79 (16.62-19.06) v. 17.64 (16.62—19.50); FA
78.36 (74.42-81.77) v. 76.44 (73.03-78.47); Tibia 32.26

— ?‘

FIGURE 1 Collection localities of Thoopterus spp. used in this study, T nigrescens (A) and T suhaniahae sp. nov. ().
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TABLE 1 Measurements (mm) for skull includes dentary, dental and external characters (see Material and Methods
section for explanation of character codes) of adult Thoopterus spp.

Standard
Q@ Thoopterus nigrescens Mean deviation Minimum Maximum N
GSL 34.29 0.69 33.06 35.62 31
/B 21.67 0.73 20.02 23.31 31
HB 11.66 0.26 11.14 12.04 31
RL 8.39 0.37 7.57 9.14 31
10 7.37 0.31 6.58 7.99 31
C-C! 6.76 0.22 6.3 717 31
POW 6.83 0.28 6.13 733 31
LOP 7.23 055 16.19 18.05 31
MSF 4.48 0.18 4.11 4.87 31
BL 2.77 0.25 2.3 3.2 31
RAP 1277 0.61 11.63 4.2 31
DL 25.62 0.78 24.04 27.64 31
M'W 1.92 0.09 1.74 212 31
M'L 2.29 0.12 2.09 2.59 31
PPwW 1.83 0.17 1.17 2.13 31
P’L 2.32 0.14 1.9 2.52 31
P‘W 2.16 0.1 1.96 2.38 31
PiL 2.4 0.13 1.99 2.66 31
CBL 33.2 0.79 3171 35.19 31
M!-M! 7.34 0.52 513 796 31
P3-p? 5.2 0.51 4.43 6.81 31
P4-P* 6.33 0.55 4.89 7.6 31
BS 13.86 0.55 1272 14.81 31
POZ 14.54 0.44 13.68 15.42 31
C M 11.56 0.35 10.56 12.16 31
C M? 12.67 0.46 11.29 13.68 31
HBL 88.91 4.65 78.98 97.76 31
EAR 17.19 1.07 4.26 19.24 31
FA 72.85 1.99 67.88 77.32 31
TIBIA 30.06 1.18 27.47 32.52 31
P2 34.48 1.6 30.58 37.31 31
P2 1 9.05 0.66 796 10.49 31
P3 50.43 1.47 47.17 53.33 31
P31 38.01 1.29 35.37 40.08 31
P4 48.08 1.79 44.25 51.92 31
P4 1 29.63 1.18 26.82 31.46 31
P5 50.5 1.96 46.92 55:22 31

P5 1 24.34 0.83 22.47 25.61 31
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Standard
@ Thoopterus suhaniahae sp.nov. Mean deviation Minimum Maximum N
GSL 37.1 0.81 35.82 38.28 14
ZB 23.93 0.83 22:] 25.23 14
HB 12.78 0.93 11.34 14.19 14
RL 9.2 0.48 8.54 10.01 14
10 8.24 0.28 7.51 8.58 14
cl-¢! 7.68 0.5 7.23 7.83 14
POW 7.51 0.19 7.2 7.91 14
LOP 18.84 0.57 18.1 20.03 14
MSF 4.64 0.29 423 542 14
BL 3 0.34 242 3.533 14
RAP 14.11 0.59 13.12 14.95 14
DL 27.67 0.82 25.58 28.91 14
M'W 2.16 0.11 1.93 2.37 14
M'L 252 0.13 2.23 275 14
P*wW 1.95 0.24 9 2.13 14
P°L 2.48 0.2 1.99 2.84 14
P*W 2.37 0.1 2.22 2.61 14
PiL 2.64 0.11 248 2.87 14
CBL 3557 0.71 34.74 36.86 14
M!-M! 8.21 0.3 7.78 8.73 14
P*-P? 5.61 0.25 521 6.07 14
P*-P* 7.18 0.31 6.5 753 14
BS 15.19 0.62 14.05 16.04 14
POZ 5.58 0.38 14.95 16.03 14
C M 12.76 0.29 12:1 13.17 14
C M? 14.01 0.59 12.52 14.82 14
HBL 9491 3.9 86.02 101.11 14
EAR 17.64 0.89 16.62 19.5 14
FA 76.44 1.64 73.03 78.47 14
TIBIA 31.47 1.17 29.85 33 14
P2 37.22 1.42 34.5 39.54 14
P2 1 10.08 0.38 9.58 10.66 14
P3 54.24 1.43 51.07 56.63 14
P31 39.45 1.47 36.64 41.2 14
P4 50.35 1.2 47.39 51.94 14
P4 1 30.34 1 28.7 32.18 14
P5 5229 1.79 48.66 55:17 14
P51 2551 0.83 23.96 272 14
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Standard
& Thoopterus nigrescens Mean deviation Minimum Maximum N
GSL 35.33 1.2, 32.55 37.67 32
/B 22.13 1.06 19.39 2371 32
HB 1.81 0.44 10.88 12.5 32
RL 8.65 0.57 122 9.61 32
10 7.5 0.31 6.4 7.94 32
C-C! 7.05 0.41 6.18 7.76 32
POW 6.98 0.38 6.43 7.8 32
LOP 17.76 0.64 16.57 18.76 32
MSF 4.47 02 4.19 4.92 32
BL 2.78 0.22 2.26 3.31 32
RAP 3.29 1 10.43 15 32
DL 26.33 1.31 278 28.05 32
M'W 1.98 0.11 1.79 215 32
M'L 2.28 0.5 1.84 2:53 32
PPwW 1.93 0.23 1.35 2.53 32
P’L 2.34 0.25 1.41 275 32
P‘W 2.22 0.7 1.91 2.62 32
PiL 2.47 0.4 227 2.75 32
CBL 33.97 1.11 31:53 35.89 32
M!-M! 7.32 0.66 515 7.98 32
P3-p? 5.12 0.45 4.21 0.4 32
P4-P* 6.45 0.41 546 71 32
BS 14.15 0.49 13.21 15.03 32
POZ 14.75 0.37 14.08 15.67 32
C_ M 1.92 0.53 10.89 13.27 32
C M? 13.02 0.54 11.9 13.79 32
HBL 92.12 6.94 78.55 105.12 32
EAR 17.74 0.98 16.17 19.97 32
FA 74.25 3.47 66.65 79.36 32
TIBIA 31.02 1.99 25.84 35.52 32
P2 3573 .83 32.26 38.26 32
P2 1 9.44 091 7.93 11.72 32
P3 51.35 2.16 47.89 55.49 32
P31 38.7 52 35.35 41.31 32
P4 48.94 1.88 44.24 5271 32
P4 1 30.33 1.23 27.05 32.57 32
P5 5175 1.88 46.02 55.51 32
P51 24.84 1.01 22.59 26.62 32
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Standard
& Thoopterus suhaniahae sp.nov. Mean deviation Minimum Maximum N
GSL 38.85 0.81 37.21 40.55 22
/B 2512 0.77 23.76 26.35 22
HB 1230 0.98 10.41 4.6 22
RL 9.54 0.46 8.95 10.75 22
10 8.71 0.4 7.89 9.34 22
cl-¢! 8.06 0.29 757 8.58 22
POW 7.62 0.31 AT 8.26 22
LOP 19.6 0.57 18.37 20.92 22
MSF 4.59 0.26 4.16 5.03 22
BL 3.03 0.38 2.2 3.68 22
RAP 15.32 0.93 13.63 17.01 22
DL 29.33 0.77 28.03 31.06 22
M'W 2.24 0.07 2.08 2.33 22
M'L 257 0.17 2.3 2.92 22
P*wW 2.15 0.16 1.96 2.55 22
P°L 2.65 0.2 2.02 2.85 22
P*W 2.48 0.18 2.19 29 22
PiL 2.68 0.1 244 2.8 22
CBL 37.25 0.88 3551 39.28 22
M!-M! 8.37 0.34 7.68 8.85 22
P*-P? 577 0.37 5.13 6.36 22
P*-P* 7.34 0.4 6.61 7.85 22
BS 16.04 0.59 15.18 17.24 22
POZ 16.19 0.51 15.6 1727 22
C M 13.27 0.29 12.71 13.73 22
C M? 14.88 0.27 14.26 15.3 22
HBL 98.47 4.05 89.35 109.67 22
EAR 17.79 0.69 16.62 19.06 22,
FA 78.36 1.87 74.42 81.77 22
TIBIA 32.26 1.03 30.49 34.11 22
P2 38.03 0.95 36.13 39.87 22
P2 1 10.45 0.65 9.5 11.57 22
P3 55.23 1.74 5257 5773 22
P3 1 41.19 1.16 37.85 42.83 22
P4 51.97 1.62 48.72 5443 22
P4 1 31.98 0.97 30.46 33.59 22
P5 53.51 1.53 50.27 55.65 22
P51 26.27 0.91 24.73 27.52 22
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TABLE 2 Measurements (mm) for skull includes dentary, dental and external characters (see Material and Methods
section for explanation of character codes) of adult Thoopterus spp.

Sex Species Sexvs. species

Dependent Variable F P F P F P
GSL 43.11 0.001 205.49 0.001 3.04 0.08
7B 14.97 0.001 163.72 0.001 293 0.09
HB 0.18 0.67 5348 0.001 0.56 0.46
RL 8.86 0.001 56.08 0.001 0.53 0.47
10 18.98 0.001 208.67 0.001 6.51 0.01
Gl 21.99 0.001 181.59 0.001 0.42 0.52
POW 3.74 0.06 81.26 0.001 0.03 0.86
LOP 27.33 0.001 167.29 0.001 1.01 0.32
MSF 0.15 0.7 5.98 0.02 0.27 0.61
BL 0.01 0.94 14.87 0.001 0.01 0.95
RAP 0.35 0.55 12:95 0.001 1.42 0.24
DL 28.22 0.001 115.03 0.001 541 0.02
MI1W 10.03 0.001 120.9 0.001 0.4 0.53
MIL 0.51 0.48 60.17 0.001 0.7 0.41
P3W 10.2 0.001 12.53 0.001 1.36 0.25
P3L 4.42 0.04 2379 0.001 2.58 0.11
P4W 5.25 0.02 47.04 0.001 0.18 0.67
P4L 4.95 0.03 59.66 0.001 0.31 0.58
CBL 3547 0.001 182.37 0.001 3.96 0.05
MI-M1 0.48 0.49 60.7 0.001 0.51 048
P3-P3 0.78 0.38 31.23 0.001 0.81 0.37
P4-P4 2.35 0.13 68.92 0.001 0.08 0.78
MB 20.2 0.001 153.91 0.001 6.11 0.02
BW 19.8 0.001 157.82 0.001 5.51 0.02
C Ml 23.97 0.001 178.64 0.001 0.98 0.33
Cl-M2 33.59 0.001 201.61 0.001 6.60 0.01
1T 22 0.135 10.9 0.001 0.27 0.6
EAR 1.57 0.213 1.967 0.164 0.34 0.56
FA 9.77 0.002 47.91 0.001 0.29 0.59
TIBIA 8.37 0.005 16.1 0.001 0.16 0.69
P2 9.2 0.003 56.19 0.001 0.36 0.55
P2_1 4.72 0.033 36.17 0.001 0.01 0.94
P3 4.7 0.033 70.19 0.001 0.01 0.98
P31 5.51 0.021 15.37 0.001 1.543 0.22
P4 11.7 0.001 47.16 0.001 0.73 0.4
P4 1 7.45 0.008 23.17 0.001 1.48 0.23
P5 7.49 0.008 17.57 0.001 0.05 0.82

P51 10.5 0.002 40.74 0.001 0.32 0.57
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(30.49-34.11) Vs 31.47 (29.55-33.00); P2 38.03 (36.13—
39.87) v. 37.22 (34.50-38.54); P2_1 10.45 (9.50-11.57)
v. 10.08 (9.58-10.66) (Table 1).

External measurements of T. suhaniahae sp. nov.
are larger than 7. nigrescens as follows: the female
head and body length 94.91 (86.02—101.11) v. 89.69
(78.98-107.66), ear length 17.63 (16.62—-19.50) v. 17.19
(14.26-19.24), forearm length 76.43 (73.03-78.47) v.
72.84 (67.88-77.32); the male head and body length
98.47 (89.35-109.67) v. 92.12 (78.55-105.12), ear length
17.79 (16.62-19.06) v. 17.74 (16.17-19.97), FA 78.36
(74.42-81.77) v. 74.25 (66.65-79.36).

Mean, standard deviation, minimum, maximum
values and samples size for each species and different
sexes are presented in Table 1 for cranial, dental,
mandibular and external characters. MANOVA
results (see Table 2 for details) indicate that nearly all
characters differed significantly between the sexes.
Characters that not were significantly influenced by
sex (P>0.05) were: braincase height (HB), bulla length
(BL), ramus angular process (RAP), upper first molar
length (M'L), distance between upper first molars
(M'-M'"), upper third premolars (P*-P?), and upper
fourth premolar (P*-P*), ear length (EAR) and head and
body length (HBL) (Table 2). All characters showed
significant differences between T. nigrescens and T.
suhaniahae sp. nov. at P<0.001; exceptions are MSF
and ear length.

For most characters there were no significant
interactions between sex and species (Table 2). Weak
interactions between sex and species were found for
interorbital width (10), lower canine to second molar
distance (C-M, (P<0.01) and for condylobasal length
(CBL), dentary length (DL), braincase width (BW) and
mastoid breadth (MB) (P<0.05).

MULTIVARIATE ANALYSES

DFA for 26 skull dental and dentary characters and
12 external characters were run separately. The DFA
was run using a reduced set of five selected characters
to reduce the effect of over fitting data. Five variables
were selected to minimize Wilk’s lambda. These
subsets provided similar cluster values in discriminant
function space as had been observed in the full set
of 26 skull, dental and dentary characters. The DFA
for males and females extracted a highly significant
function that did not misclassify any individuals of T
nigrescens and T. suhaniahae sp. nov.

The DFA of male specimens contrasted T.
suhaniahae sp. nov. from Sulawesi, Wowoni and
Talaud Islands with T. nigrescens collected from
Sulawesi, Sula, Wowoni and Buton Island. The five
skull and external character for male selected to
minimize Wilk’s lambda (Kitchener et.al. 1995) are
M'W, 10, POW, POZ, M'-M' and P3, P2 1, P5, P3 1,
HBL. The analyses of female specimens contrasted
T. suhaniahae sp. nov. from Sulawesi and second,
T. nigrescens collected from Sulawesi, Buton, Sula,

5

Wowoni Islands. The five skull and external characters
selected to minimize Wilk’s lambda female are C'-C!,
GSL, HB, MSF, M'L and P3, P5, P2 1, FA, HBL.

The separate DFA for males and females extracted
the highly significant function (Function 1) and
classified 100% individuals correctly to species.
Variables loading most heavy (> 0.5) on these
functions were POW, P3, P5, P3 1, P2 1 (males) and
C'-C', P3, P5, HBL (females).

SYSTEMATICS

Family Pteropodidae
Genus Thoopterus Matschie, 1899
TYPE SPECIES

Cynopterus marginatus var. nigrescens Gray, 1870.

DIAGNOSIS

Postorbital foramina absent; incisors complete, upper
canine grooved, cheek teeth 4/5, P, and M, broad,
quadrate with large surface and grooved upper canines
without cingulum cusps; tail reduced to a rudiment,
membranes from second toe with longer fur.

Thoopterus nigrescens (Gray, 1870)

Figures 2, 3

MATERIAL EXAMINED

Holatype

Indonesia: North Moluccas: { skin and skull,
Morotai, A.R. Wallace (BMNH 62.10.21.6).

DIAGNOSIS

No postorbital foramina, incisors 2/2-2/2, upper
canine grooved, check teeth 4/5, P, and M, extremely
broad, quadrate, with large surface cusps, and
the inner ridge quite obsolete. Tail rudimentary,
membranes from second toe' (Andersen 1912).

DESCRIPTION

Description follows Andersen (1912): fur much
longer than in Cynopterus, back warm prout’s brown,
under fur pale drab grey, head similar but slightly
darker, nape neck paler, under parts from chin to
interfemoral, hair brown, slightly shaded with a
warmer brown on flanks and sides of breast and belly,
the metacarpal and phalanges dark brown. Rostrum
unmodified; premaxillae slender, tapering above in
simple contact interiorly; row of upper incisors in
sharp profile of rostrum (one canine covering the
other) partly hidden between canines. Front of orbits
above back of P, maxillary tooth row not extending
beyond ventral margin of orbit. Sagittal crest fully
developed, but low.

DISTRIBUTION

Sulawesi, Talaud, Sula, Buton, Wowoni, Morotai
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FIGURE 2 Photograph of the skulls of Thoopterus suhaniahae (a) and T. nigrescens (b), showing the lower mandible

and cranium in dorsal, ventral and lateral views.

Island.

Thoopterus suhaniahae sp. nov.

Figures 2, 3, 6
MATERIAL EXAMINED

Holetype

Indonesia: Central Sulawesi: MZB 23390: @, LL
261, Lore Lindu National Park, Watumeta (1°23'57"S,
120°18'07"E, 1125 m), collected on 26 July 2000 by I.
Maryanto and M. Yani.

Paratypes

Indonesia: 12 9: MZB 23360, MZB 23363, MZB
23365, MZB 23369, MZB 23372, MZB 23374, MZB
23383, MZB 23384, MZB 23386, MZB 23387, MZB
23376, MZB 23478 (see Appendix 1); 24 &: MZB 13378,
MZB 15326, MZB 15329, MZB 17812, MZB 23361,
MZB 23364, MZB 23367, MZB 23368, MZB 23370,
MZB 23371, MZB 23373, MZB 23377, MZB 23378,
MZB 23379, MZB 23380, MZB 23381, MZB 23382,
MZB 23385, MZB 23389, MZB 23391, MZB 23392,
MZB 23393, MZB 27725, MZB 27726 (localities details
see Appendix 1).

DIAGNOSIS

Thoopterus suhaniahae sp. nov. is diagnosed
by cranial, dental, and external characters and by
combinations of these (see discriminant function
analysis and univariate plots, Figures 4, 5). Compared
to T. nigrescens, metacarpal 3 of T suhaniahae sp. nov.
is longer relative to metacarpal 4 phalanx 1; ZB is wider
relative to skull length in 7' suhaniahae sp. nov. and
palatal length is longer relative to postorbital width than
T. nigrescens (Figure 5).

DESCRIPTION

Skull, dentary, dentition. Compared with T.
nigrescens cranium of T. suhaniahae sp. nov., is broader
and has a shorter rostrum. There are no postorbital
foramina in either taxon. The mandible is more robust
underneath the mandibular tooth row. In 7. suhaniahae
sp. nov. the second upper incisors are slightly shorter
than first upper incisors. There is a broad and deep
vertical groove on the antero-medial surface of the
upper canine. The canine and second incisors are
separated by auricle diastema. P, is more massive than
P M, nearly the same size as P ; M! smaller than M,; P,
heavier than M,; and P* smaller than B

External characters. Tail absent or reduced to a
rudiment but usually more conspicuous than in T.
nigrescens. Other external characters are as described
for T. nigrescens by Andersen (1912), except for the
interfemoral membranes which differ in having a
quarter to half of the under face of the uropatagium
sparsely furred and the calcar wider in 7. suhaniahae
sp. nov. is 10—11 mm (measured from tibia) v. 7-8 mm
in T nigrescens.

Pelage. The dorsum of 7. suhaniahae sp. nov. is
brown, under fur grayish brown, and head, forehead,
forearm and rump darker brown. The under parts from
chest to abdomen are brownish gray, from chin to
interfemoral brown, and the flanks and sides of breast
and belly are slightly shaded with a warmer brown.
The ear and membranes are unmarked; the metacarpals
and phalanges are dark brown. The dorsal fur of both
T suhaniahae sp. nov. and 1. nigrescens is 10—13 mm
long.

Glans penis. Seen under a scanning electron
microscope, the urethal aperture of the glans penis of
T suhaniahae sp. nov. lacks the conspicuous scale-like
projection seen in 7. nigrescens (Figure 3).
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Type JSM-5000; magnification x Type JSM-5000; magnification x 750 Type JSM-5000; magnification x
150 ACCV 10 kV; width 880 um ACCV 10 kV: width 176 um S0ACCV 10 kV; width 2.64 mm

Type JSM-5000; magnification x 150; Type JSM-5000; magnification x 750; Type JSM-5000; magnification x 35;
AJ’EV 10 kV width 880 um ACCV 10 kV width 176 um ACCV 10kV width 3,77 mm

FIGURE 3 Scanning electron microscope photograph of glans penis morphology of Thoopterus nigrescens (a) and T
suhaniahae sp. nov. (b).
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FIGURE 4 Dendrograms of discriminant function values for male and female between Thoopterus nigrescens (white)
and T suhaniahae sp. nov. (black) (a), male skull characters; (b), female skull characters; (c), male external
characters; and (d) female external characters.
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metacarpal 3 and metacarpal 4 phalanx1 (in mm) of male and female Thoopterus nigrescens (®) and
T suhaniahae sp. nov. (m).

FIGURE 6 Dorsal and ventral views of the holotype (MZB 23390) of Thoopterus suhaniahae sp. nov.



NEW SULAWESI FRUIT BAT

79

TABLE 3 Standardised and unstandardised values of the canonical variate function for the two species group of the
genera of Thoopterus. a) cranium, dentary and b) external characters.

a) Skull, dental, and dentary characters

Function 1 Function 1
<) Standardised  Unstandardised Q Standardised Unstandardised
C1-M2 0.44 0.9508127 C1-C1 0.58 2.84
10 0.41 1.2561244 GSL 0.465 0.64
POW 0.55 1.526736 HB 0.34 0.61
POZ 0.46 1.0838556 POW 0.29 1.14
P4W 0.34 1.9432024 MIL 0.3 24
(Constant) -55.07 -63.42
b) External characters
Function 1 Function 1
8 Standardised  Unstandardised Q Standardised Unstandardised
P3 0.955 0.567 P3 0.819 0. 584
P2 1 0.521 0.638 P5 -1.023 -0.584
P5 -0.829 -0.468 P2 1 0.452 0.973
P31 0.553 0.421 FA 0.452 0.261
HBL 0.231 0.393 HBL 0.568 0.126
(Constant) -32.271 -38.22
HABITAT REMARKS

Thoopterus suhaniahae sp. nov. is common in Central
Sulawesi at elevations of 600-1,000 m. Specimens
were also captured at 1,930 m at Rorekatimbu, Lore
Lindu National Park, Central Sulawesi, and at 60 m
asl at Wowoni Island. Thoopterus suhaniahae sp. nov.
has been collected sympatrically with 7. nigrescens,
Rousettus celebensis, Cynopterus luzoniensis,
Cynopterus minutus (a new record for Sulawesi),
Chironax melanocephalus and Macroglossus minimus.
The species was collected from Maros, South Sulawesi;
Bakiriang-Batu, South-West Sulawesi; Dako Mountain-
Toli-Toli, Central Sulawesi; Talaud Island, North
Sulawesi, and Wowoni Island, South-East Sulawesi and
South-West Sulawesi.

DISTRIBUTION

Known from Sulawesi, Talaud and Wowoni Islands,
Indonesia.

ETYMOLOGY

For Suhaniah (wife of Mohamad Yani), who passed
away on 31 March 2000 while her husband studied in
Lore Lindu National Park.

The new species of Thoopterus is a medium-sized
fruit bat in Sulawesi and small adjacent island groups.
From our observations, it is one of the most abundant
bats which widely distributed on Sulawesi from 60—
2,100 m asl.

Geographically sympatric to 7. suhaniahae sp. nov.,
T. nigrescens is found in primary, secondary, cacao and
coffee plantation forest, whereas T. suhaniahae sp. nov.
is more common in primary forest at middle and low
land altitudes.

The discovery of a second species of Thoopterus
endemic to Sulawesi and adjacent islands provides
further evidence that Sulawesi is a ‘hot spot’ of
pteropodid evolution (Maryanto and Yani 2003). The
majority of distribution of the new species such as
Rousettus linduensis and R. bidens were known from
Central Sulawesi which appears to emphasize once
more the complex geological history of the island as a
composition of parts with different origins (Maryanto
and Yani 2003).

Unfortunately, ongoing large scale hunting and
trapping of fruit bats in the north and parts of Central
Sulawesi and elsewhere, seriously endangers the survival
of this species as well as other fruit bats on these islands.



80 [. MARYANTO, M. YANI, S. NURAMALIATI PRIJONO AND S. WIANTORO

ACKNOWLEDGMENTS

We were indebted to Duncan Neville, The Nature
Conservancy Program Manager at Palu, and Darrell
Kitchener, TNC Director of Conservation, for their
organization of the mammal survey on Lore Lindu
National Park; we also thank Edward Polard, Program
Manager for conservation at TNC Palu branch. We
gratefully acknowledge the support of Ir. Banjar
Yulianto Laban MSc, the Director of Lore Lindu
National Park, who provided us with great assistance in
the field.

Thanks are extended to our field assistants Mohamad
Annas, Hariyanto and Thius Jacson, who assisted
in developing the trapping procedures. Expedition
costs were met by a grant to The Nature Conservancy
Indonesia program from the USAID /NRM2 (Nature for
Resource Management 2) program, Jakarta, Indonesia.

Finally, we are indebted to D.J. Kitchener, Chris
Watts, Kristofer Helgen (Smithsonian Museum),
R.A. How (Western Australian Museum) for their
constructive comments on an earlier version of this
paper, Endang Purwaningsih from Museum Zoologicum
Bogoriense for scanning electron microscopy, Ir.
Koestoto Subekti, Boeadi and A. Saim for study of their
specimens from Wowoni and Buton Islands.

REFERENCES

Andersen, K. (1912). Catalogue of the Chiroptera in the
collection of the British Museum. Vol 1. Megachiroptera.
2 edition (pp 1-854). British Museum (Natural History):
London. i—ci.

Bergmans, W. and Rozendaal, F.G. (1988). Notes on collections
of fruit bats from Sulawesi and some off-lying islands
(Mammalia, Megachiroptera). Zoologische Verhandelingen
248: 1-74.

Gray, J.E. (1870). Catalogue of monkeys, lemurs, and fruit
eating bats in the collection of the British Museum. British
Museum (Natural History): London.

Hill, J.E. (1983). Bats (Mammalia: Chiroptera) from Indo-
Australia. Bulletin of the British Museum Natural History
(Zoology) 45: 103-208.

Kitchener, D.J., Schmitt, L.H., Strano, P., Wheeler, A, and
Suyanto. A. (1995). Taxonomy of Rhinolophus simplex
Andersen, 1905 (Chiroptera: Rhinolophidae) in Nusa
Tenggara and Maluku, Indonesia. Records of Western
Australian Museum 17: 1-28.

Kitchener, D.J, and Maharadatunkamsi (1991). Description of
new species of Cynopterus (Chiroptera: Pteropodidae) from
Nusa Tenggara, Indonesia. Records of Western Australian
Museum 15: 307-367.

Kitchener, D.J., Packer W.C. and Maryanto. 1. (1995).
Systematic review of Nyctimene cephalotes and N.
albiventer (Chiroptera: Pteropodidae) in the Maluku and
Sulawesi regions, Indonesia. Records of Western Australian
Museum 17: 125-142.,

Kornerup, A. and Wanscher, J.H. (1984). Methuen handbook of
colour. 3rd edition Methuen: London.

Maryanto, I. and Yani, M. (2001). Small mammals survey from
Lore Lindu National Park, Central Sulawesi, Indonesia.
TNC Country Report: Jakarta.

Maryanto, 1. and Yani, M. (2003). A new species of Rousettus
(Chiroptera: Pteropodidae) from Lore Lindu, Central
Sulawesi. Mammal Study 28: 111-120.

Matschie, P. (1899). Die Fledermause des Berliner Museum fur
Naturkunde I. Die Megachiroptera des Berliner Museum fur
Naturkunde. Riemer: Berlin.

Suyanto, A., Yoneda, M., Maryanto, [., Maharadatunkamsi and
Sugardjito, J. (1998). Checklist of the mammals of Indonesia:
scientific name and distribution area table in Indonesia
including CITES, IUCN and Indonesian category for
conservation. LIPI-JICA: Bogor.

MANUSCRIPT RECEIVED 1 APRIL 2009; ACCEPTED 21 FEBRUARY 2012.



81

NEW SULAWESI FRUIT BAT

(9% 0/ |oYyooe Ul paalesald =y pue suswioads Alp Ul paalesald =( syjleulay) uoneuiwexs uawioads "dds snisidooy

S WL IT .l W1 0T o0T1 89 0€eT Sely nmeU9Y  [0/E0/€C  Seuuy ‘N pueTuex ‘W o[EIN v L8ETT gceee
S W 9r ol W£T 91 o0TI €9 SI81 vouIog-epod  [0/10/6T  SEUUY W PUB TUBA W d[Ea] Vo €8¢T1 PTELT
S W9 Ly el WL 91 L0T1 9L SI8I BOJUIOd-BPOd  [0/10/6T  SBUUY ‘N pue IUBA ‘N 9[BN v 08¢ ECELT
S w6 Ly ol Wl 91 o0T1 Y S881 EOWUIOJ-BPOd  10/10/8C  SBUUY "N pue [UBA "IN BN v 9LETT CTELT
S WS 9% ol Wl 91 0TI 89 SI8I eojuIod-epod  10/10/8C  Seuuy N pue IUeg A 9[eWIdg v SLETT 1Zeee
S Wl 9r ol W8€ 91 S0TI 9¢ SILI voulog-epod  [0/10/LT  SeUUY W PUB TUBA ‘W d[EWa] Vo TLETl 0TEET
S wll 9% ol W86 91 0TI [43 SILI BOJUIOd-BPOd  [0/10/LT  SBUUV "N PueB IUBA "N S[BWS] v 0LETT 61€£T
S W0 Lt ol W1 91 0TI s 081 BOJUIOG-BPOQ  [0/I0/LT  SBUUY ‘N PUB IUBA ‘A d[BWd] vV 69¢T11 8IEET
S w6 LY ol Wl 91 0TI LS S881 eojuIod-epod  [0/10/LT  Seuuy N pue IUeg " S[ewag v 89¢T1 LIEET
S I FI o ol W8 6 0TI 3 S8LI IYe[B[ION  00/€0/6C  SeUUY ‘N pue ruex ‘v J[eIN A4 1291 9l€et
S v il ol uCl 6 0TI 0¢ 0181 DE[E[ION  00/€0/FC  SBUUY ‘N pue IUBA "IN S[BUIS] v el elEee
S ub Wl ol WlT 6 o0TI zs 0202 PIR[RINON  00/€0/LT ~ SBUUV ‘W PuB [UBA " d[pWa] v 0TT1 EIEEE
S WL 6T ol W LT 0TI 99 S8yl o[opod  00/60/81  SeUUY ‘] pue Iuel ‘W BN v £6d I1€€T
S WL 6T ol Wl LT 0TI 99 o8yl o[opod  00/60/L1  SBUUY "] pue Iuex ‘| BN A4 l6d 0T€ee
S WL 6T ol LT o0TI 68 87l ojopod  00/60/¢1  SEUUY ‘N put lUBA N AN v 064 60€£T
S WL 6T ol A YA T4 8¢ c8yl o[opod  00/60/81  SBUUY "N puB IUBA " d[BWd] v 884 80€€T
S W8S T ol W0C 8 0TI 69 0zol1 elSSURH  [0/Z0/€C  SBUUY W Pue 1uex ‘W SBN v vycd LOEET
S W88 I ol w6l 8 0TI 19 0cZo1 elSSuURH  10/20/81  SeUUY W pue luex ‘W BN v 8€Cd 90€€T
S I Er ol W£€ 8 0TI L 020t PUBSURH  10/20/81  SPUUY W PUBIUBX W 9PN v 8TTd c0E€T
S WS T ol W97 8 00Tl LS 0€0T BUSBURH  [0/C0/L]  SRPUUV N PUBIUBA N 9[RWA] v €zed POEET
S WCT 9% ol WLE L o0TI1 IS 0981 odwa  [0/Z0/80  SeUUY N PUE IUBA "N O[EWd] v 6024 £0EET
S WTC 9% .l WLEC1 o0CT ¥9 0L81 odwoT  10/70/S0  SeUUVY ‘N puB IUBK ‘W o[EIN v 9024 0€eT
S W8T 97 ol WZrT1 o0TI ¥ 0061 odwaT  10/20/90  SPUUY N PUB IUBK N J[BUId] v v0Td 10€£T
S 0 0 of W0 S o611 SOIBN  C6/01/S1 oY) pue jnsny - Sfeiad a LTEST
S W0 ES ol W0 08 ST 09 B[NS-0[0FURIN  [6/[1/C1 1peROg puk AIduuE[ L d[EWd] a CETsl
Sugasalbiu snigydooly |

apnyjie apnuBuo (16)ybrapy  (w)ay  dNT72e Ajesor 81eq l10108||09 X8 paAlasald ONPp[el4 "ON gZIA pue saloads

L XION3ddV



[. MARYANTO, M. YANI, S. NURAMALIATI PRIJONO AND S. WIANTORO

82

S W9 Ly ol Wl 91 L0T1 <9 CI81 vojulod-epod  10/10/8C  SEBUUY "N puB [UBA "]\ SlBIN v LEET ] Seeet
S 1€ Wl ol W8 6 0TI §‘0s G8LI1 DB[B]INON  00/€0/8C  SBUUY '] pUB IUBA "]\ S[EIN v 9¢T1 PSEET
S w6l 9% ol WSS LT S0TI 65 epod-eqel,  Q0/11/6T  SeUUY "N pue IUeA ‘N 9[elwd] v 0€€TT £6eeT
S 9§ ¥l ol WOF 6 0TI L9 090C DIe[BION  00/€0/8T SBULY ‘N pue Iuex ‘N BN 4 teTl [4943 %4
S WSt ¥ ol W9 8L L0TI 0S 0Tl epod  00/TT/LL SEUUY "] pue [UEA "]\ S[ela] 4 CIETT [S€E€T
T % S 23 ol W6 LT o0TI 0¢ 0021 odwoy  00/11/01 SBUUY "] pue [UBA "]\ 9Bl v TIETI 0S€ET
S 1€ ¥l ol u8 6 0TI [4% G8LI DIe[e]INON  00/€0/+T SOIL pue ek ‘N BN v P11 61Eel
ST/ 3 A | W81 8 0TI 65 020C elSSUCH  10/20/81 SBULY "N pue TUEA "] 9[elid] v eecd 8FEET
S .8¢ v ol W0C 8 0TI 9 0ceol enSsueH  [0/Z0/LI SEUUY "N pue [UBA "]\ 9N v §TTd LYPEET
S WST Wl ol ul 6 o0C1 €99 BIOIBWES]  (00/£0/90 IUBX "N Pue OJueIey BN v 9711 OreeT
S b 6l ol a0S  IT 0TI cs 0TLI SBIY NMBUSY  [0/€0/6T  SBUUY ‘A pUB TUBK "]\ 9[EW] v 86¢T1 SFeee
S uW9¢ 6l ol W8C I 0TI 89 0ZLI SBIY NMBUSY  [Q/€0/8C  SEUUY "N pue [Ueg ‘N e v 96¢7T1 473 %4
S .96 6l ol W80 L 60Tl < 0CTLL SBIYV IMBUSY  [(/C0/9T  SBUUY "N PUB TUEA "] d[BWd] v [{38 8! £PEET
S W9 Ly ol ol 91 L0TI1 8 SI8I1 eojutod-epod  10/10/6T SBUUY "N pue IUEA "]\ N A4 P8ETT [4 4% %4
S Wl 9 ol W8 91 0TI 9 SILI eojulod-epod  [0/10/6C  SBUUY "N puB IUBA "N eI v 8eT1 82354
S W9 vy ol w91 .0T1 8L SI8I eojulod-epod  10/10/8C  SeUUY "N pue IUex ‘N e v 8LETT 0reed
S WSS T ol W0 LT 60T 69 06cl BSENAN  00/60/80 SBULY ‘] PUB TUBA "IN QB A4 £8CT1 8EEET
R - | ol ull 6 0TI 9¢ 020T De[B]INON  00/€0/¥T SBUUY "] pUB IUBA "] 9[BWI A4 8TT1 LEEET
S WS 91 ol WwE€ 81 o0TI £ S8LI INEe[B[INON  00/€0/FT  SBUUY ‘JA pUB TUBA "]\l O[BWd v 6171 9€eeT
S WL 6T ol Wl WLl 0TI 0L 0L¥I oopod  00/60/11 SBULY "N pue TUBA "] 9[elia] v c6d SEEET
S Wl 6T ol alb LT 0TI SL G8YI1 oopod  00/60/81 SBULY ‘N pue Iuex ‘N IBIA 4 L84 143344
S WL 6L ol Wl LD S0T1 4 34l opod  00/60/81 SBUUY A pue [UBA "N J[BW3] v 984 EEEEC
S W8 T ol w61 8 0TI £9 0cel endsuey  10/20/81 SBUUY "N pUe TUeA ‘N N v ceed CEEET
S ul & ol utt 8 0TI 8¢ 00T eISSueH  [0/C0/LI SEUUY ‘JN pue IUeA N 9[eld] v cced 1€€€T
S 8T 9% ol Wl Tl 0TI 6L 0L81 odwo  10/20/C1 SBULY ‘N pue Iuex "N 9B 4 0zcd 0€eeT
S Wic  9F ol Wl Tl o0T1 8¢ 0L81 adwaT  [0/20/C1 SEUUY "N pue IUEA "]\ 9N v 6lcd (43 %4
S WSl ol My 6 L0C1 LS S9IT E[B]INON  00/€0/9T SBUUY '] PUB TUBA "] 9[BWI A4 12 d4! 8CEET
S W Sl ol M4 6 o0TI 99 S91T DION  00/€0/90 TUeX ‘JAl Pue OJueAIeAl I I[N v 488! LTEET
S uW9¢ 6l ol W8C I 0TI 65 0TLI SBIY NMBUSY  [0/€0/8C  SBUUY " pue IUeg ‘N e v LoETT 9CEET

apnuie] apnuBuo (46)yBiapn (W)Y dNTT3e AljeooT ale(q 10129|09 Xag panlasald ON plel{ ‘ON gZIAl pue saioadg



83

NEW SULAWESI FRUIT BAT

S WSl ol ust Yo 0Tl 06 098 esnqniep  QQ/01/ST SeUuy ‘N pue ojueAIely ' 9N v 0814 ELEET
S W€ IT ol Wl 6 L0C1 0L 0€6 nMeusy  10/€0/€1 SBULY "N PUB IUBA ]\ 9[BWIS vV 8FOLYIN CLEET
S uge 1T ol ulC 6 00T 98 0€6 nmeudy  10/€0/€1 SEUUY N pue Iuex "W e vV THOLYIN [LEET
IS SRS | W9 81 L0T1 LL 0zel epo-oxgamn - 00/TI/LI SBUUY “JA PUB Iueg W N v 91eTT 0LEET
S W W ol W87 LD 60T 9 STl eowmepm  00/60/£0 SBUUY "]\ PUB IUBA ]\ S[BWd] v S9TT1 69¢£T
S .8 6 ol WL 9S8 o611 S8 or9 eSE[RQIS  00/30/L1 sniy ], pue e ‘N S[EN v Tl 89¢€¢€T
S .8 6 ol Wl 98 o611 08 0%9 eSe[eqrs  00/80/LI SnIYL, pue ruex W e v 1€CT1 LIEET
S ul Tl WS 7 00T 08 018 osnqmiEp\  00/01/81 Seuuy A pue ojuekIejy T o[Ewo, v ¥81d S9£€T
S W0Ss II ol ult Fo 0TI 6L 0€8 asnqniegy  00/01/81 Seuuy ‘N pue ojueAIRiA T [N v 1814 F9eee
S w6s Il ol uSt 9 0TI cL 089 BIPIPEY  00/01/01  IUBK ‘N PUB OJUBAIRN T S[BWId v 9T14 £9¢€¢€¢
S w6f Tl ol W9 0T 69 08L BIPIPEY  00/01/01 SEUUY “JA| PUE OJIBATEIN '] SN v 6014 19€€T
S w6t Tl ol W9 00Tl 001 00L BIPIPEY  00/01/01 UG ‘] pue oJuekiejy T o[ewo] v Lold 09¢€T
N .0 .0T o W0 08 9T L8 PUelEL  L6/€0/61 Aorrd ot [N a CI8LI
S w0 0 oS W0 SF o o611 Sunmumueg s 76/01/71 Aoy pue nsng BN a 6CEST
S W0 0 S W0 St o6l Sununwiueq SO - T6/01/€1 HHOYD pue Jusng SN a 1439
S .0 .0¢€ ol W0 ST olTd 08 0sod  Z8/01/80 ojueAng 'y e a 8LEET
Aou-ds aeyejueyns snisidooy |

S W0 8 o W09 oET 87 09 Tuomopy  $0/80/6T wieg 'y AN a 8LLLT
S W0 8 oF W9 ofT 8t 09 TUOMOM  §0/80/6T wieg 'y N a LLLLT
S W0 8 o W09 oETI 43 09 Tuomop,  $0/80/6T wieg 'y AN a 9LLLT
S .0 0 oS W0 WSS oTTI L9 uomg  70/60/60 QuUOISULY "L N a olere
S w0 0 oS W0 S8 oTTI 19 uomg  z0/60/60 uojsury L BN a 81TrC
S W0 8 oF W9 ofT 8¢ 09 TUOMOM  S(/€0/6T wieg 'y - o[ewdy a SLLLT
S .0 0 oS W0 86 oTTI LS uoing 20/60/6 QUOISUTY L OJed] a 0TTHT
S uF Sl ol M4 6 0TI 65 g91T DER[B[BON 00/€0/8C  SBUUY "N pue TUBL [N S[BUId] v 911 65¢LT
S W &l ol M2y 6 o0T1 9¢ §91T DE[B[INON  00/€0/8C  SEBUUY JA pUB [UBA "]\ 9[BW,] v el 8SELT
S ¥ 6l ol W05 I o0TI 09 0081 SBJB IMBUDY  [(Q/€0/9T  SBUUY ‘A pUB TUBA "]\ 9[BUWI9] v S6£T11 LSEET
S .96 6l ol W8T T o0TT £l 0TLl SBIY NMBUDY  10/€0/9T  SBUUY "N PUE TUEA "IN e v F6LT11 9GeeT
apnie] apnubuoy (46)yBrapy (w)yy  dNTT3e Aujeoo? ale(Q 10129]|09 X8g panlasald ON plel{ ON gZIAl pue saloadg



[. MARYANTO, M. YANI, S. NURAMALIATI PRIJONO AND S. WIANTORO

S .8 .81 ol W9C 81 0TI 8¢ ocol nquimexaIoy  10/90/81 SEUUY “JA pUe IUex ]\ 9[BlIo] v 66711 8LPET
S W0 8 oF W0 9 otll SL 09 uoMopM  S0/80/6C wies vy BN a 9CLLT
S W0 8 o W0 9 otll €L 09 uomop,  §0/80/6T wreg "y eI a SCTLLT
S . IT ol ulC 6 o0CI £8 STo6 nMBUIY  [0/€0/P1 SBUUY “JA PUE [UBA "N S[EIN YV OFOLYIN £6EET
S .0 TC ol My 6 0TI 06 0€01 nMeuUSy  10/€0/71 SEUUY A pue [ex |y eI V  PEOLYIN [433%4
S ul T ol W£1 0T 50T £8 0011 SBIY NMBUSY  [Q/C0/CT  SEUUY "N pue IUUuex ‘A S[BN v 98¢T1 [6£¢£T
S uLS &l ol WL 8L 0TI IL STl Blowmniepy  00/60/€0 SBUUY "]\ PUB TUBA ] S[BWR,{ v 192711 06££T
S 1€ Tl ol ubs 6 0TI 6L 016  DIE[BIINON [I9)9YS  (00/L0/9T  TUBK "IN Pue ojuekIex ' S[EIN v PLITT 68€€T
S W T ol W9t 9 0TI IL 089 BIPIPEY  00/01/01  TUBX ‘JA PUE OJUBKIEJN ]  d[ewdq v 6T1d LBEET
S .t IT ol ulC 6 0TI L 0¢6 nMBUIy  10/€0/€1 SBULY ‘A PUB IUBA "]\ 9[BUIR YV 6P0LFIN 98¢€¢T
S uEt  IC ol ulC 6 o0CI1 9L 0€6 nmeuay  [0/€0/€1 SBUUY ‘] PUe IueA ‘N 9B vV 9P0LYIN C8EET
S .t IT ol ulT 6 o0CI 9L 0€6 nMBUIY  10/€0/€1 SBUUY ‘JA PUB [UBA ]\ 9[BUIS] YV SPOLYIN P8EET
S W0 TC ol ubd 6 0TI 8 0go nMeuay]  10/€0/€1 SEUUY "N PUR IUEA "]\ 9[EWO] VYV IFOLFIN £8¢€¢C
S .0 TC ol ube 6 0TI L8 0€01 nMBuSY  10/€0/F1 SEUuyY A pue [uex |y eI vV 9¢0LYIN 433 %4
S .0 TC ol Wb 6 0TI 86 0€01L nmeusy  [0/€0/71 SBUUY ]\ PUB IUBA "N 9N vV  SEOLYIN 18£€T
S W8 IC ol ubS 6 0TI 9L 0€01 nmeuay  [0/€0/81 SBUUY "]\ pU® TUBA ‘A BN vV LTOLYIN 08¢eC
S It IT ol W8T 0T o0TI 16 IS0 nMeual  10/€0/61 Seuuy ‘N pue lea |\ I[N vV  ETOLFIN 6LEET
S W€ vy ol W9 81 0TI 08 ocel epog-ollqampn  00/TI/LI Seuue " pue [ey’ N e v 81¢T1 8LEET
S W ST ol WS LT 60T 98 0021 esenpy  00/60/60 SEULY "] pue IUeA "]\ SN v L8TT1 LLEET
S Tl ol ulS WL o0TI [4s 09 DIE[E[ON  00/L0/I€  TUBK ‘N pue OJuekIejy T d[ewa] v LSTTT 9LEET
S W0S Il ol W ¥ o0T1 89 018 asnqniep  00/01/81 SBUUY A Pue OJuekIeN T d[eWd v 814 PLEET
3 apnine] apnyBuo (4B)yBrapn (W)Y dNTT3e ANjeaoT a1eQ 10129]]09 X0S panlasald ON plel{ ON gZIA pue saldadg



ImEE BHL

Biodiversity Heritage Library

Maryanto, Ibnu et al. 2012. "A New Species of Fruit Bat (Megachiroptera:
Pteropodidae: Thoopterus) from Sulawesi and Adjacent Islands, Indonesia."
Records of the Western Australian Museum 27(1), 68-84.
https://doi.org/10.18195/issn.0312-3162.27(1).2012.068-084.

View This Item Online: https://www.biodiversitylibrary.org/item/281027
DOI: https://doi.org/10.18195/issn.0312-3162.27(1).2012.068-084
Permalink: https://www.biodiversitylibrary.org/partpdf/374419

Holding Institution
Western Australian Museum

Sponsored by
Atlas of Living Australia

Copyright & Reuse

Copyright Status: In copyright. Digitized with the permission of the rights holder.
Rights Holder: Western Australian Museum

License: http://creativecommons.org/licenses/by-nc-sa/4.0/

Rights: http://biodiversitylibrary.org/permissions

This document was created from content at the Biodiversity Heritage Library, the world's
largest open access digital library for biodiversity literature and archives. Visit BHL at
https://www.biodiversitylibrary.org.

This file was generated 10 December 2023 at 06:29 UTC


https://doi.org/10.18195/issn.0312-3162.27(1).2012.068-084
https://www.biodiversitylibrary.org/item/281027
https://doi.org/10.18195/issn.0312-3162.27(1).2012.068-084
https://www.biodiversitylibrary.org/partpdf/374419
http://creativecommons.org/licenses/by-nc-sa/4.0/
http://biodiversitylibrary.org/permissions
https://www.biodiversitylibrary.org

