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Bat, Cynopterus sphinx (Chiroptera, Pteropodidae) in Luhuan, Macau from May 2015 to December 2015
using radio telemetry. The results found that the monthly mean foraging area among these three individuals
was significantly different (F; 3 = 77.854, P < 0.000 1) (Table 1). Two males had smaller foraging areas, 1.6
+0.4 hm? and 17.9 +6.6 hm? (both n = 8), respectively; while the female had bigger one, 31.7 +4.7 hm? (n =
7) (Fig. 2). The average distance between the daytime roosting site and foraging sites among three individuals
was also significantly different (F; 3 = 16.034, P <0.001), those of two males were 53.6 +12.4 m and 446.2
+68.8 m (both n = 8), while that of female was 606.9 +94.7 m (n = 7). The foraging area of one male partly
overlapped with that of another, but that of female was separate from those of two males. Furthermore, the
foraging area varied in different month, those in winter (November and December) were relative lager, and
that of female in October was smaller than those in September and November (Fig. 3). The results of this

study suggested that the foraging sites of Short-nosed Fruit Bat normally close to their daytime roosts, and

they have moderate foraging area, which presents seasonal variation.
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Fig. 1 The standard curve between the sound
intensity of radio tracking receiver and distance
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Table 1 Morphological and foraging characteristics of three tracked Short-nosed Fruit Bat in Macau

A SR R R A1
Characters of bats tracked

1A Body mass (g)

PRERFFAGIS () (A5 T-HD

Date transmitter mounted (Year-month-date)

PRERGE A (]) (- J3-HD

Date of last recording (Year-month-date)

TN ) (17 B HUR The number of radio-telemetry positions
i Er X i # Mean foraging area (hm?)

fili X K4l Mean long axis of foraging area (m)

fili € [X #H 2§ Mean distance to foraging area (m)

TEdE 1 TR 2 HEPE 1
Male 1 (M1) Male 2 (M2) Female 1 (F1)
56.5 58.2 517
2015-05-20 2015-05-20 2015-06-16
2015-12-16 2015-12-16 2015-12-16
165 143 147
1.6 +0.4 (8) 17.9 +6.6 (8) 317 4.7 (7)
192.5 +51.6 (8) 886.3 +376.8 (8) 1121.4 +652.6 (7)
53.6 +12.4 (8) 446.2 +68.8 (8) 606.9 +94.7 (7)

5 P RRFEA . Mean +SE, sample size.

B2 3 RS oA R BRI R

Fig. 2 Radio-tracking positions of three short-nosed fruit bat in Macau
W AR ML, AR M2, 1425 2015 4F 5 ~ 12 AR, AR EEAK FL 4 2015 4F 6 ~ 12 A& . #(0 R AR RIE N

PSS e AR

Left: green represents M1, pink represents M2. Right: blue represent F1. The letter “R” represents the diurnal roost.
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Fig. 3 The foraging area month variation of three tracked Short-nosed Fruit Bat

during May to December in Macau



+ 378 « 27 Chinese Journal of Zoology 52 %

43918 1.8 hm?, 17.9 hm?, T MERE KA R K,
24317 hm?, 3 HORIE PR £ X A A 16.4 hm?s
S LRI, R A B DA A ke i /MR
Z, nIRESHA, SRR, EHERET K.
FESRE (/A 100 ~ 130 g, Tang et al. 2010) &
LR (fATE 51.7 ~58.2 g, # 1) BLk—1%,
BAAAHREEEL, FERETEEEES
(e, PR AT RE 5 B0 s R e B P .
HPAMR AR, (EVEXURA, RIEFIH 11 R
18 FhRIY R SR S2 L e 2 BF 2 Bk 1
HESE 2005); HELIBX RIEFRI A 9 B 11
POk o s, BLJOR AR W H R
( Saccharum officinarum ) [ 25 (4% &1 2%
2007 7E75 XU 4 ALl A H R R S5 9
BE12 8, LUK 1R LRI O o oRESE
2005) . FH AT AL, R BT B IR S iz
FE A — e 3R R A ) CUH R ik
A, B NBE R AT RO R B RSB R I, BRI
L) B LA o g (R IE B i (80.5%), HLEE
10 1) 3 6 v S (P B R s R AR A i e
RERE, (HUE TG 4 FRBE Crisami. RefE. R
B LLRZ 208 I, ERRRERE I LL A (60.0%)
ANk g GREE 2013). 45 A Erii
FUBER AT AR S SR R IT 70 45 H T UR I,
RIEETEHE), S EWERbg e, 4
Y ANEZR G R B, A T e AN TR
MR X o oAb, B A Bk ) 38 Gt &5
MBI & T (PMEIK 2001), Tang %%
(2010) {Eifg 1 P R R IR ARG 0 KR Gl
1t 5000 D, HAERBE T —HEFE T
W, R AR AARFEAMEZ (B 584 i, T
JE FIRHRHRR , A FAMA T 54 6 DR Y 5K
AT, BN R IE RIS R A0
MO Coigk e 20130, H o 8 1A A X 3k
(RITHT ZEA0 b, Bl SE AN DS, S B X sk R
PRI e B/

ANTR] SR X5 H RS 2 1] 7 P
AR, AT LR A 10 km BLARE HE
7 A, WkEREE (Tang etal. 2010) , {HE b

HREGEHEAA 1 km DLAR, Wjofe R
( Syconycteris australis, 363 ~ 725 m)
( Winkelmann et al. 2000) . /)# i J g
(Dobsonia minor, 150 ~ 1 150 m) (Bonaccorso

et al. 2002) FlE 4 24 & JLiE (Nyctimene

robinsoni, 63 ~ 1012 m) (Spencer etal. 1989) .

AWEFERIL, RIS 58 (i 54 ~ 607 m,

FXRGE, W RESS N2 BOW R ST P o .

o, MLEHAEIL IR RN 3, M2 1)

i X 5 HALE L B AR I —48, TR
HAR S A FELT, IS AT TR & X AT

—EME S M FL A X S H AR 2 L

M1 Fl M2 # e —1%, I H i T e A E

b5 2 HErkAse, Pt S M1, M2

BHER,

T A TR R F A 3% 3 AT R
Br, PITGVEGE T HO el eI ). H2,
MNE 2B RE U s T A, R
A OCIRE MDD A8 58 Erd R rpei (o] 21 H A EL
HARE, T MERE AR B, Pl
AT A DRI OHE 4703 6 N TR B o AN 31
T 2 Uk B FUR S, Wl g 5 A s 1 1
Ko HEVERMEMCER, 05 MEVEIEA L]
MR, SREVEAEAER] (Kunz et al. 1994)
Ut HEVER AR 0 S A I A, DA
b B 5 o
B R RBUSE M FBIE I LT RA
GEC7 A INARE LTI R = v il NS D AN P TR S
SENAERAN TAE T 45 T 1 B

2 % X W

Aldridge H D, Brigham R M. 1988. Load carrying and
maneuverability in an insectivorous bat: A test of the 5% ‘rule’
of radio telemetry. Journal of Mammalogy, 69(2): 379-382.

Audet D, Fenton M B. 1988. Heterothermy and the use of torpor by
the bat Eptesicus fuscus (Chiroptera, Vespertilionidae): A field
study. Physiological Zoology, 61(3): 197-204.

Audet D, Krull D, Marimuthu G, et al. 1991. Foraging behavior of the

Indian false vampire bat Megaderma lyra (Chiroptera:



3 4] R 288 ToBk LR PNH AT S0 TR 4 £ X iR

* 379

Megadermatidae). Biotropica, 23(1): 63-67.

Barclay R. 1989. The effect of reproductive condition on the foraging
behavior of female hoary bats Lasiurus cinereus. Behavioral
Ecology and Sociobiology, 24(1): 31-37.

Bonaccorso F J, Winkelmann J R, Dumont E R, et al. 2002. Home
range of Dobsonia minor (Pteropodidae): A solitary,
foliage-roosting fruit bat in Papua New Guinea. Biotropica,
34(1): 127-135.

Corbett R J M, Chambers C L, Herder M J. 2008. Roosts and activity
areas of Nyctinomops macrotis in northern Arizona. Acta
Chiropterogica, 10(2): 323-329.

Douglass R J. 1989. The use of telemetry to evaluate microhabitat
selection by deer mice. Journal of Mammalogy, 70(3): 648-652.

Elangovan V, Priya S, Yuvana E, et al. 2006. Olfactory discrimination
ability of the short-nosed fruit bat Cynopterus sphinx. Acta
Chiropterologica, 8(1): 247-253.

Godfrey J D, Bryant D M, Williams M J. 2003. Radio-telemetry
increases free-living energy costs in the endangered Takahe
Porphyrio mantelli. Biological Conservation, 114(1): 35-38.

Gopukumar N, Elangovan V, Subbaraj R. 1998. Influence of
moonlight on the foraging behaviour of the Indian short-nosed
fruit bat Cynopterus sphinx: radio-telemetry studies. Current
Science, 74(8): 688-689.

Handley C O, Gardner A L, Wilson D E. 1991.
Movements//Handley C O, Wilson D E, Gardner A L.
Demography and Nature Historyof the Common Fruit Bat
Artibeus jamaicensis on Barro Coloradolsland, Panama.
Washington DC: Smithsonian Institution Press, 89-130.

Karuppudurai T, Sripathi K, Gopukumar N, et al. 2008. Transition of
nonharem male to harem male status in the short-nosed fruit bat
Cynopterus sphinx. Mammalian Biology, 73(2): 138-146.

Kenward R E. 2001. A Manual for Wildlife Radio Tagging. London:
Academic Press, 465.

Kunz T H, Fujita M S, Brooke A P, et al. 1994. Convergence in tent
architecture and tent-making behavior among neotropical and
paleotropical bats. Journal of Mammalian Evolution, 2(1):
57-78.

La Val R K. 1970. Banding returns and activity periods of some Costa

Rican bats. The Southwestern Naturalist, 15(1): 1-10.

Lemunyan C D, Christian J J. 1959. Design of a miniature radio
transmitter for use in animal studies. Journal of Wildlife
Management, 23(1): 107-110.

McAney C M, Fairley J S. 1988. Habitat preference and overnight
andseasonal variation in the foraging activity of lesser horseshoe
bats. Acta Theriologica, 33(28): 393-402.

Mclean J, Speakman J. 1999. Energy budgets of lactating
andnon-reproductive brown long-eared bats Plecotus auritus
suggestfemales use compensation in lactation. Functional
Ecology, 13(3): 360-372.

Nicholls B, Racey P. 2006. Contrasting home-range size and
spatialpartitioning in cryptic and sympatric pipistrelle bats.
Behavioral Ecology and Sociobiology, 61(1): 131-142.

@kland F, Hay C J, Naesje T F, et al. 2003. Learning from
unsuccessful radio tagging of common carp in a Namibian
reservoir. Journal of Fish Biology, 62(3): 735-739.

Reynolds R T, White G C, Joy S M, et al. 2009. Effects of
radio-transmitters on Northern Goshawks: do tail-mounts lower
survival of breeding males? Journal of Wildlife Management,
68(1): 25-32.

Ruby J, Nsthyan P T, Balasingh J, et al. 2000. Chemical composition
of fruits and leaves eaten by the short-nosed fruit bat,
Cynopterus sphinx. Journal of Chemical Ecology, 26(12):
2825-2841.

Rustadbakken A, L'abee-Lund J H, Arnekleiv J V, et al. 2004.
Reproductive migration of brown trout in a small Norwegian
River studied by telemetry. Journal of Fish Biology, 64(1): 2-15

Schofield H, Morris C. 1999. The micro-habitat preferences of
Bechsterin’s bat within woodlands in southern England. Bat
Research News, 40: 104-141.

Spencer H J, Fleming T H. 1989. Roosting and foraging behavior of

tube-nosed  bat robinsoni

the  Queensland Nyctimene

(Pteropodidae): ~ Preliminary  radio-tracking  observations.
Australian Wildlife Research, 16(4): 413-420.

Tang Z H, Chen Z, Ma J, et al. 2010. Foraging areas of Rousettus
leschenaulti on the Hainan Island of China. Current Zoology,
56(4): 479-484.

Tuyttens F A M, Macdonald D W, Roddam A W. 2002. Effects of

radio-collars on European badgers (Meles meles). Journal of



» 380

)¢ Chinese Journal of Zoology 52 %

Zoology, 257(1): 37-42.

Wells K M S, Washburn B E, Millspaugh J J, et al. 2003. Effects of
radio-transmitters on fecal glucocorticoid levels in captive
Dickcissels. The Condor, 105(4): 805-810.

Winkelmann J R, Bonaccorso F J, Strickler T L. 2000. Home range of
the southern blossom bat Syconycteris australis in Papua New
Guinea. Journal of Mammalogy, 81(2): 408-414.

Young L, Zheng G M, Zhang Z W.1991. Winter movements and
habitat use by Cabot's Tragopans Tragopan caboti in
southeastern China. lbis, 133(2): 121-126.

Zhang L B, Wang F M, Liu Q, et al. 2015. The foraging time of lesser
bamboo bat, Tylonycteris pachypus (Chiroptera:
Vespertilionidae). Zoologia, 32(3): 201-206.

kR, W, WS, 45, 2018, WTTE T RSP IA.
IR, 33(2): 123-132.

AR, OB, TRIERE, 4%, 2003. TG4 HIE AT A3 AT AL
XS SRR BhieFa, 49(2): 179-184.

XIFF, PCBLE, Be4RRE, 2% 2014 RUERNG I8 K ARG B SRR HE
PRI, BIE5R, 34(3): 286-291.

Smith A T, fifi#k. 2009. S 2KEPANTIRS. Kb MIEE R

#t, 671.

METK. 2001, AR, JERt: JLRUIE KA kAL, 636.

IME, KIEZ. 2009, Joek RUBMEATES D AWFFH R . b
HUTR 24 ASRELIR, 45(3): 268-274.

TGEE. 2013, AR BRI AT A AR A LU L. Rk
LY N o2 7 e DA S T

FE AR, KR, MR, 4% 2005, PHORUAR A HE ORI AR LS &
TERPI WIS, B2, 25(4): 367-372.

B AR 1996, W) /R R, PRI, B ART7 AL,
574-578.

SRk, dkgE, SREAN, % 2008, ML RIE M EYE. B
W5, 29(1): 247-253.

Wiy, 2009. R IR & & F ST LA DU R 52 AR 2R (1 7E A B0
gE LRk, dbmt: i BRI 5T L A 3,
49.

dkAh, S RGBS, %5 2008, M TR IE R E kP, A
ALK, 27(2): 286-289.

RO, FHEERE, UK, 25 2007 9 B XORIE A Z v R R

R, B Eaeak, 42(4): 22-27.



