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Breeding pattern, food habits and
parasitic infestation of bats in
Gunong Brinchang

Lim Boo LiaT!

INTRODUCTION

West Malaysia is extremely rich in bat fauna. Some 78 species have been
listed in a recent review (Medway, 1969). Most of the published informa-
tion, however, deals with the lowland forms (Bullock, 1963; Dunn, 1965;
Medway, 1965, 1972; Medway and Marshall, 1970; Yong, Dhaliwal and
Teh, 1971). Bats from hill stations have usually been given only brief
mention (Lim, 1966). It is evident that information on the biology of bats
from high altitude is lacking.

The present paper deals with bats collected for bio-medical investiga-
tions in 1964 in Gunong Brinchang (4°31’ N; 101°23" E), Cameron High-
lands, Pahang, Malaysia.

MATERIALS AND METHODS

All the fruit bats (Megachiroptera) were caught in mist nets set in forest
fly-ways at different altitudes of Gunong Brinchang. Most of the insecti-
vorous bats (Microchiroptera) were collected in their roosts in the forest
with the help of Orang Asli trappers. Collections were made bimonthly
from 5000 ft to 6600 ft elevations.

Ecto- and endo-parasites were collected and blood smears were made
from all the bats. Standard measurements were taken of these bats. The
stomach contents were analysed and the females were examined for pre-
gnancy. After examination, most of the fruit bats were discarded except
for a few representatives of each species which were preserved in 709
alcohol. All the insectivorous bats were preserved. The ecto-parasites were
studied by Dr T.C. Maa in Formosa while the helminths and blood para-
sites were examined locally.

The stomach was removed from each individual bat and its contents
were examined under a binocular microscope. The materials in the sto-
machs of most bats were highly macerated and it was not possible to identi-
fy the fragments in some cases.

RESULTS

Table 1 shows the number of bats collected as well as the number that were
pregnant during the period from February to December 1964. The collec-

! Division of Medical Ecology, Institute for Medical Research, Kuala Lumpur, Malay-
sia.




"PR10I[[0S S3[BWSY Y3 JO AuE 0§ JueuSold olom JeY} SISQUINU Y} O JoJoI S}OrIq UIYHM oINSy oYL,

VoL. 26 (1973) ApriL 1973

I (DE 1 ¢ "0 0 0o I (‘wwo]) vsojjidnd vinoardy
(8)81 ¢ Mz 1 oy s @ @ ¢ (Undy) snutovisdu siodpy
(€)L 0o Mz o 4 I (4] 0 I (J03D) vwapoip souapisoddipy
@)L I t 2 e ¢ 0 me v (S3pOH) 4251 soapisoddiy
@)s I (e I 0 I (e 0 I NOUIWWS |, sniv10f141 snydojounfyy
o)1 0 0 I I 0 0 0 o0 Sourwwa I, sniony snyd ojoungyy
oy I Iz I I I I I (uury) vwsods vuridpvSIp
@ I (Mg <t e g 4 [ NOUIWIWIS |, DJ0I1IUOUW DANUOIDQUIT
VI LIOIIHOOUOIW
(2)8 I 9 0 I I I () ¥ e I 4 SIYISIBIN ‘$7[1203D] SnssolSo4ov
(@©)8z 9 - 3 vy T S € My S 9 ¢ e ¥ (B093D) snmuiuu snssojsosoop
(S)8t vy € L S or ¢ T 8 (€8 ¥ @L ¢ (uosqoqq) vavjads s4a104u0s
()91 & ¢ [ 4 € € (e 6 (D€ o1 (@ ST (uosqoQq) 2svony dojay1udd
(@)ee € ¥ S 9 TS E v Ms L My 8 (yourwwia 1) snypydasounjaw xouoany)
L)or g i€ v L S 9 M6 L @8 9 Ws1 6 (sewoy 1) 09y sdoppyray
@)1€ s 9 ¢ T L € 9 ¥ M9 € M 9 (Sewoy 1) snivpnopu sa1o4uoyvg
anve 9 8 € T S v Mz 9 (@®8 o1 (Wor I (Pounuwa 1) sniopnpoa sdoiavsapy
(€)og ¢ S vy € 14 S S v @6 v (1)9 € (IYH) smupniny s1odyovaq snizrdoud)
onsv )6 S vy S L4 8 (96 L @6 8 W8 ¢ (302D) smwpnvorxajdup snyasnoy
V¥dLJONTHOVOIN
A d g A d
12q010 aung udy Areniqoq sa10adg
1eoL
P3193[[0D Sieg JO SIaquINN]
'¥961 Ul ‘Sueyeq ‘spue[ySiH uolswe) Ul syeq Sules J9SUl PUR JINIJ JO SUOHNV[[0D °] FIAVL




MALAYAN NATURE JOURNAL

.‘.Q e Hl MI = — - o . - -

14 e e e e

€ oz = it oo = L — - — + - A28y sosapisoddify
9 €1 = o = = i = = + + - snavijof1ay snydojouryyy
1 € = s = = o == - — + — snion) snydojounpy
[4 cl = = = - = = = = = = puispds DuLIIPDSIN
¢ 0C - i = - e = — + -+ -+ D]021IUOW DINUONIDQUIT

VI LIOYIHOOYOIN
S ¥z e e = = = = = = = - snuituu Snssoj304D N
4! 0s = = = 3 = = = = — = sn)1y203p] SNSSO]SOLIDIN
6 oL — AL = o e - - = — — pavjads s142324uosy
LT 0S - I8 A = — + L == L = 1Spony Jojayudd
L 0s = A — —_ — £ = - — — snppydadouvjoul Xouory?>
8T 08 — i == = s = L = =4 — 0122 sdojpy1ay
€1 0S = L L o = = = = g — Snapnovw S13uolvg
I oL L + = - = — — — - — snjppnpa sdosav3op
01 0S — + — — + - — — — — Stutpnanp s104yov.q snaaydoud)
ST LS — 5 = £ = eIE 2, - — - snappnpaixa|duun snjasnoy
VHELIOATHOVOIN
% o)
- F B F B EE S LR EI
= - [=9 boy o 5

31 - B o o, o =3 a = @

£ 8 g 2 % g ¥ g ®

= B = & 2 & A

& 2 B B 5 ° g

§o & &

& &

B e

5 =

2101dOIIYO0IOI PUE BIo)dOIIYOESIJA JO SIUSUOO YOBWO)S T AIEVL




VoL. 26 (1973) ApriL 1973

"Paufwexs Sjeq JO Jaquunu ) 3)edIpUl S}ONORIq UIYIIM SaInSiy

an ez an 9¢9 an o an o ansys  an o (rm o vsojjidpd pinoariayy
(€e) €L (€€) SIS (€€) o (€€) 0 (€e) e (g¢) 1'6 (€2) 0 Snuov st SO
@ oy (@) st @) o @ st (@neege (@) os (@) st pwappip sodapisoddipy
02) o 07) ¢ ©2) 0 () 02) st (07) oz (07) of 4231udp so4apisoddipy
€N Ty (€1) s8¢ (€1) 0 (€1) 0 (€1) s'19 (€D #'ST  (€1) ¥'ST smijofiay snydojounyy
(€)999 (g) ¢€€ €) o €) o €) o €) 0 €) 0 snjon) snydojouryy
@n o @) o @) o @) o @) sz @) o D) €€ puuspds vuIppSo
02) ss 02) sI o2 o ©2) o ©o ot (2 o 0 o Dp|od1uow vANUOIIDQUIT
VI3 LdOYTHOOADIN
— @) o e += W2) o W) sz 7)) o Sn|1Y203p] SnSSO]3040D ]
= 0s) o o — ©s) tc (0s) 91 (0s) o snuiu SNSSoj50490
= (Sy) oz === L) 1ze (L) T€1 (9L) 8°SI (oL) L'st vap|ads sraa1oduog
~ op) SI = — (65) s’€1  (6S) €T (SS) €°LT 15001 A1 U
== 0s) 9t = = (SS) ¥'sc  (ss) o  (0S) ¢ snjpydasounjaur xvuo4y?)
= o) s - — @8) 61  (#8) 6S (85) 9'8 0123]p sdojpyoy
e (0s) o1 = = s) o1 (0s) sz (ov) oF smppnopwt S uoyvg
= (0€) 991 = = oL) LS L) 8z (S9) s°'1 sn1opnv2 sdosa3oN
e os) + = = Ws) L€ WS) voc  (sh) oF SHIpID S10AYIV.q Snadjdoud)
—g o) or (€8) 96 = (€8) 691  (€8) L1z (09) €€ snyppnoo1xajdup snyjasnoy
VYILdOYITHOVOIN
SOPOJRWIALY, SOPOJBWIAN Sea[q SYOLL 9BPI[QaNIS 9BPIIqLIdIOAN  SNsAdojedoy
5] - R 7 n. i so1vadg
a2 djisered .
aysered-opug asered-03og poolg
s._ouao.._snuo._u_z pue &uouQOquuwoz ur ﬁu?_umn_o suondvjuI om:mm.a& Jo ommaauo.no.m ‘€ a1av]




10 MALAYAN NATURE JOURNAL

tion comprised 10 species of fruit bats and 8 species of insectivorous ba
The fruit bats totalled 617 specimens (309 males and 308 females) whilst ¢
insectivorous bats totalled 124 specimens (64 males and 60 female:
Pregnant females occurred only from February to June in most of the fiy
bats except Rousettus amplexicaudatus in which a pregnant female
recorded in December as well. Among the insectivorous bats there wag
distinct or uniform breeding pattern although pregnant females of My
mystacinus were recorded throughout the trapping periods except Decer
ber. |
The stomach contents of the bats examined are given in table
Plant materials in the form of yellowish pulpy matter (probably digest
fruits and flowers) were found in the gut of all species of fruit bats. S
pollen grains were found in Eonycteris spelaea but in Macroglossus la;
chilus and Macroglossus minimus abundant pollen grains were foun
Arthropod fragments were occasionally found among the stomach cg
tents of 6 species of fruit bats. Among the insectivorous bats the food i
consisted of mainly Orthoptera, Coleoptera, Hymenoptera and sor
Hemiptera. In a few instances, plant materials were also found among'
gut contents. One specimen of Megaderma spasma had bits of brown hai
claws and pieces of bones belonging to bats among the insect fragmen
the gut.
Table 3 shows the number of bats that were sampled and the numl

that had the blood parasite Hepatocystis and various other ecto- and ez
parasites. Blood parasite infestations occurred in most of the bat spe
except M. lagochilus and M. minimus among the Megachiroptera a
Emballonura monticola, Rhinolophus luctus, Myotis mystacinus a
Kerivoula papillosa among the Microchiroptera. The percentage infestz 'i
was generally quite low except in Cynopterus brachyotis altztudmw
Balionycteris maculatus where it was 40 %. i
Nearly all the bat species, except R. luctus, had ectoparasitic infe
tions. The percentage infestation of individual species was genera]ly
The commonest ectoparasites were the bat flies, Nycteribiidae and Sf
blidae. The latter family appeared to be commoner among insectivo
bats. Fleas were found only on R. amplexicaudatus whereas ticks (0
dorus batuensis) occurred on E. spelaea and Hipposideros diadema. -
Most of the bat species, except M. lagochilus, M. minimus and
spasma had intestinal nematodes. Trematodes were absent in the fruit b
but were found in most species of insectivorous bats except M. spas
The trematodes were either members of the Dicrocoelidae or Lecithoc
dridae or both.

DISCUSSION

The results of the present study show that Gunong Brinchang is rich in
fauna, particularly the fruit bats. Of the 14 species of fruit bats recorde
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West Malaysia, 10 have been collected in this study area. With the except-
ion of Aethalops alecto and C. brachyotis altitudinis which are exclusively
highland forms, the rest of the fruit bats can also be found in the lowlands.
Penthetor lucasi and M. minimus although common in Gunong Brinchang,
are more numerous in the lowlands whereas R. amplexicaudatus and Mega-
erops ecaudatus are less common in the lowlands but very abundant in the
highlands (Hill, 1961; Lim, 1966).

Of the insectivorous bats, H. armiger and H. diadema were obtained
only through netting whereas the others were collected mainly from their
roosting sites in tree holes and in crevices on rocky banks. In the lowlands,
the roosting sites of H. armiger and H. diadema are large openings of
boulders in the forests and these bats are also very common in limestone
caves (Lim, 1966; Medway, 1965). It is therefore quite possible that the
roosting sites of these two species in Cameron Highlands may be in similar
habitats as in the lowlands.

Although the fruit bats feed mainly on fruits and flowers, pollen also
constituted an important part of the diet of M. lagochilus and M. minimus.
The occasional presence of arthropod fragments in some of the fruit bats
was probably accidental, these being taken in together with the fruits and
flowers. In Borneo, Eonycteris major and M. lagochilus have been found
with pollen grains in their stomach contents while insect remains were
found in P. lucasi (Tan 1965; Lim 1965).

Insectivorous bats feed predominantly on insects. The plant materials
found in some of the bats probably originated from the stomachs of the
orthopteran prey. The recovery of bat remains in the stomach of M.
spasma substantiated the observation of Beck (pers. comm.) that this
species is cannibalistic. Another species of Megaderma, M. lyra Geoffroy
has also been recorded to feed on other bats (Medway, 1967).

It is interesting to note that pregnancy in most of the fruit bats occurr-
ed only from February to June, with February to April appearing to be the
peak period. There seems to be a synchronisation of the breeding period
with the period of greater flowering and fruiting of forests trees during
February to May in Gunong Brinchang. In the lowlands the peak preg-
nancy period of Cynopterus brachyotis is from April to June (Lim, 1970).

Of the insectivorous bats, M. mystacinus appears to breed throughout
the year and the result concurs with the observations of Medway (1969).
The apparent absence of any uniform or distinct breeeding pattern in the
other species of insectivorous bats may be due to the small size of the
samples,

Hepatocystis, a blood protozoan, has been commonly found infesting
bats (Eyles et al., 1964). Although the parasite was found in most of the
species of bats examined, the percentage of infestation was generally low
so that the absence of the parasite in some of the species could be due to the
low sampling number of the bats.
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Ectoparasites among the bats are common and information pe:
to West Malaysia is abundant (Maa, 1971; Leong and Marshall, 19 2.
Beck, 1971). Among the ectoparasites, the batflies, Nycteribiidae and S¢r ¥
blidae are the most common. In the insectivorous bats there seems to be g
higher frequency of occurrence of Streblidae than Nycteribiidae. Ticks
fleas were comparatively rare, the former being recorded only in E. spe]
and H. diadema and the latter only on R. amplexicaudatus. In the lowlag
fleas have also been recorded from a species of insectivorous bat, Tada
mops (Lim, unpublished).

Helminth infestations among Malaysian bats are common (Rhode
1963; Heynemann & Lim, 1965; Ramachandran et al., 1966) Nemato
appear to be common among both the fruit and insectivorous bats. Trema-
todes, however, have only been found in the insectivorous bats. Most of the

;.

dicrocoelid and lecithodendrid trematodes and some of the nematodes are
transmitted through insect hosts in at least one stage of their life cycle ',!‘

)

Thus there seems to be a good correlation between infestation by hel minths
and the diet of these bats.
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