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Abstract

Study on animals’ diet and local food sources are important for understanding how the animals
utilize the resources to meet their energy and nutritional requirements. Insectivorous bats may utilize
different kinds of insects as their diet due to their differences in species, sex, age, breeding status, and
seasonal factors. There are at least 22 species of the insectivorous bats belonging to 3 families that have
been reported from the Yushan National Park for the past few years, but their foraging ecology remained
unclear. We collected and analyzed feces pellets of 13 species of the insectivorous bats of the 3 families
from the Na-Zu-Sen River area of the Park in 2004 and during the period from 2007 to 2009. The pellets
contained remains of 7 orders of insects: Diptera, Coleoptera, Corrodentia, Neuroptera, Hemiptera
(including Homoptera), Hymenoptera, Lepidoptera, and Arachnida. The frequency of occurrence was
highest for Coleoptera (82.8%) and then followed by Diptera (53.4%), Arachnida (53.4%), and
Lepidoptera (48.3%). The relative importance was highest for Coleoptera (75.8%) that was utilized by 11
bat species, and then Arachnida (17.8%) by 7 species. Although Diptera was also found in the feces
pellets of 7 bats species, but its relative importance was only 2.4%. There was no significant discrepancy
in food choice between two dominant Myotis species (Myotis latirostris and Myotis sp.2). Their main diet
was Coleoptera, Arachnida and Diptera, indicating that they were aerial hawk, catching insects in the air
and gleaning spiders on the ground. M. latirostris fed more on Diptera and Arachnida, and less on
Coleoptera in the seasons when there was no Myotis sp.2, suggesting that there was strong competition in
foraging between this two species. There was no significant sexual difference in food habit for M.

latirostris, and its relative importance was higher for Arachnida in the dry season than in the wet season.
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Biff i~ BRSO R RIE - 2ERE
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FPE(BR 1995 5 S ELEE 2001) » HEE BT ELRRET
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Tablel. The number of feces pellets samples collected from insectivorous bats in the Na-Zu-Sen River

area during the period from 2007 to 2009

T 24 (EEEE () HEEH(E) TR R
Species Scientific names Number of bats Number of feces pellets Number of feces pellets analyzed
ZKEFENE  Rhinolophus formosae 1 10 10
28/ \EFENE  Rhinolophus monoceros 1 30 30
MEIESUE  Coelops frithii formosanus 1 8 8
SIS Pipistrellus taiwanensis 1 18 18
W) R EIE Mpyotis latirostris 22 158 115
Rk E S Myotis sp.2 14 125 108
REMEE Myotis sp.3 1 2 2
218 EE Mpyotis taiwanensis 1 1 1
BTEE BIE Harpiola isodon 4 10 10
B SR Murina puta 3 8 4
U Murina bicolor 1 1 1
L Miniopterus schreibersii 2 27 27
HHIE Barbastella leucomelas 1 1 1
it 53 399 335
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Table 2. Data of insects collected from the Na-Zu-Sen River area during the period from 2007 to 2009

EaH R BTkt
Insects (order) Number Percent %
EAH 4 0.01
(Orthoptera)
W E . 102 0.22
(Corrodentia)
’_-i:ﬂj H 30 0.07
(Hemiptera)
IxH 5 0.01
(Neuroptera)
%@ H 26 0.06
(Trichoptera)
ke
B 4566 10.06
(Lepidoptera)
#aE 161 0.35
(Coleoptera)
BeaE 132 0.29
(Hymenoptera)
#
;E,@ H 40348 88.92
(Diptera)
= ~ WRbEHEE 7 B IHEE R 7RI ~ BAE ~ BSAH -~ 4

HEE TR E BN R A A 7 (6 B
whH Al IR ~ BAE - e H -~ kA
H -~ RH ~ BEAH SisBE - LUk
PR o A HEESE T - & H B E PRS2 b
R~ WRAEAALE W) ) ESE » RIFIESAS ATt
A (B 1995) ©

EE I 1 D R 70 APl SR8 B - i B )
(Rhinolophidae) ") & | K i S UF(R. formosae)
HRE A (B E ek o 1SN S
HREEE L 7RI ~ R S E i
Froo B RE R (Hipposideridae) 1 5 2 3 &
I (Coelops frithii formosanus)HEiE H A] #
o B H B b LR T MR B R o R E R
(Vespertilionidae) 7% i J& (Pipistrellus) = 1% 5 i

WH ~ N H LB EH ke o WRiERE B
J& (Myotis) T W) F B B R ik B\ B g nHE 8 vh
a7 H BBkl e REME
I PEE A BRI E - S H Bl H 3 H
Ead > S5 R H IR PEE P A H B
HIREFT © & BB (Murina)f) &8 SRR
ffe A H ~ B ~ #32 E ng a H R s o 21
TG SIS S IS S IS EL SU]S|
B o w8 SE(M. bicolor)HIHEE Hh AT HEER
H A E B E B o FEAERHEE T
SR E BN E B sab b o AR — (SR
RS NE B sk - "R PEE
AT HRE A H B H 8 (3K 3) -
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3 3. 53 LIRIEYEHEEA S YIRS EEMERD - BFERE (%)
Table3. Relative importance (RI, %) of insects and spiders in feces pellets of bats (n=53) collected from
the Na-Zu-Sen River area during the period from 2007 to 2009

EEd (EEeE SWH  BUUE  WPH SdE IAE PREE EsE BRI

Species Number Diptera Hymenoptera Coleoptera Lepidoptera Neuroptera Hemiptera Corrodentia Arachnida

AR B S
Relative 53 2.4 1.3 75.8 1.6 0.2 0.6 0.4 17.8

importance

[ EHE 38 30 07 84.9 0.7 02 06 05 9.4
Mpyotis genus

HPVIREIR 31 g9 793 06 02 08 07 144

M. latirostris

EE&EHQE 14 1.4 0.4 94.1 0.8 0.2 0.4 0.3 2.5
Myotis sp.2

EEEHQE 1 0.0 0.0 833 83 83 0.0 0.0 0.0
Myotis sp.3

P85 R 11000 0.0 0.0 0.0 00 00 00 00

M. taiwanensis

B S 8 0.1 0.0 527 437 0.0 33 0.0 0.1

Murina genus

S 302 00 726 243 00 28 00 00
M. puta

=y XME =1
Sl 100 0.0 90.0 10.0 0.0 0.0 0.0 0.0
M. bicolor

BOERE 4 00 00 L5 930 00 50 00 05
Harpiola isodon
HE UL
Miniopterus 2 0.1 0.0 8.0 0.9 0.0 0.0 0.0 91.0
schreibersii
2 T b
Coelops frithii 1 5.6 0.0 0.0 0.0 0.0 0.0 0.0 94.4
formosanus
HE IR
Barbastella 1 0.0 0.0 13.7 86.3 0.0 0.0 0.0 0.0
leucomelas
LS PN LT
Rhinolophus 1 0.0 0.0 100.0 0.0 0.0 0.0 0.0 0.0
formosae
S |\
Rhinolophus
monoceros

E PR
Pipistrellus 1 0.0 9.0 33.0 0.5 2.7 3.6 0.0 51.1

taiwanensis

—

4.2 0.0 299 0.0 0.0 0.0 0.0 65.9




34

(—) BYER B

¥R B sk RE B A R A e SE HEE TR
HE BB R Bt 15 (82.8%) » HH BB % 1 5
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(100.0%) » HHBUSEEE R i 5 5 B 3 H Bk T A
(5 F581.8%) » A H (63.6%) 5 HBSEE 55 =
= EYERE > KT REaE ~ BaE -
PREBENAE o 534S E I ESYIRE K
Bk ELEF U 14 S (S R E R 2 B v (RS AR
A H B R(100.0%) » HBISER X &5 #
T H (64.3%) » WRFZA(57.1%) 5 HH B A
H=mNBEYER BT R - 52
HEdnggs H ~ I H > RAREBEAE < Hor
M= Sl A S (RSO R E 8 > 1EF] 48
BRSSPI i s R R H B
(B 17550.0%) » H 27 5 3 H Bk T2 4 (88 75
25.0%) © A N (AR P R B IR R
A H B - SRR S Bk
AR £550.0%) o S M3 & (E e HEE
HHEEARAEAE > HMBSEE R S B
H ~ SE#H S P E (B 5533.3%) ©
(Z) EBNIRIEYIE B A

Al s B R A R (L PR SR AT )
SR 72 B X R Rk R 26 2K - (i REIREE
ELHHI81.0% » AL B2 B > ELig
35 i T W ) S P S R E B ) B
P R R B\ EF s R A S R
BUSERE TR i = N A & R
1. FLW) S EF

EEL W) S\ B 08 A B8 b H S B A v 11

R EIRIE R

WEYIERHE (88%) » HR /Al H A H B
RIEACEE 5572%) ~ BB H (56%) ~ fida H IR
WH (B F48%) ~ L H 44%) ~ BLIRHH
(8%)(F4) o (EAH¥TEELE 71 - $1HH fs »
fifi T 3T 80% Y EL @ » 2R 4 Il 755 Wk I il
(14.4%) ~ BHH (3.1%) ~ IK#H (0.9%) ~ Pi#
1 (0.8%) ~ Wik H (0.7%) ~ 532 H (0.6%) B[k 34
H(0.2%)(33) °
2. Rk B P

ik B s i HE A R S R A
EVIBMBE » 3#100% » EREFREUE
(64.3%) ~ WRTEAI(57.1%) ~ “PIE (50.0%) ~ fik
W H S a3 H (B F535.7%) ~ IR H (21.4%) ~
FEESA B (14.3%)(3R4) o (EAH Y8 21 U7 1
B30 i (94.1%) 0 H AR FE 5 k2
(2.5%) ~ HEHH (1.4%) ~ A H (0.8%) ~ FFEHH
BRI H (85 550.4%) ~ T &k H (0.3%) B2 H
(0.2%)(F3) °
3. AR B 2 B AT

YRS TIRE T R R R B AR A
WFZERR T 23420074 ~ 20084F-Eil20094F [ AT Ui
SE B T SR B 0 B I ik R O e i 1)
MBS > e IR R S € 20044 A AH R 5
FT M0 S 2 ) 1V Bl 3 6 {0 B R R
T2 A 2 HEEPRA(FS) » DLLKEL - DL
Kruskal-Wallis# 7 53 §7 iz £ 22 1 DU FE BHE & A
GYIGHAE ~ SHE ~ BEAE SRR
BHEEE > DUT RHEE A S e AR D
TR AR o

i SR 8 R ) B E R Y B 1 722004 4F ~
20074F ~ 20084 B12009 4 7 [ 4t A 22 7= 7L (3%
6) © St SRR E AN R R ik T A Y
Lb ) 1) 522 B 5 7% B (Kruskal-Wallis B8 7€ »
p=0.036) » H 120044 HL AUk A Lb B RE
[RR2008E I HL B LU 7) -
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R 4. TR E—E DL b 2RISR AR HEE A S YA BUEE (FO) » BT LLE 7 Hu(%) For
Table 4. The frequency of occurrence (FO, %) of insects and spiders in feces pellets of bats caught more
than one individual from the Na-Zu-Sen River area during the period from 2007 to 2009

e
Species
({E#EEY) (number)
ARG

frequency of 53.4 27.6 82.8 48.3 12.1 379 29.3 53.4
occurrence
FW) R R
Mpyotis latirostris ~ 81.8 54.5 100.0 63.6 9.1 50.0 54.5 81.8
(n=22)
Rt S g
Myotis sp.2 64.3 14.3 100.0 35.7 214 50.0 35.7 571
(n=14)
SCE SR
Harpiola isodon 0.0 0.0 25.0 50.0 0.0 50.0 0.0 25.0
(n=4)
s

Miniopterus

L SIS LS| WMEE  BUE IR™E PEE WEE WP

Diptera Hymenoptera Coleoptera Lepidoptera Neuroptera Hemiptera Corrodentia Arachnida

: = 50.0 0.0 100.0 100.0 0.0 0.0 0.0 50.0
schreibersii

(n=2)

S SR

Murina puta 0.0 333 100.0 333 0.0 333 0.0 0.0
(n=3)

3R 5. 2004 FFHIRHEAIE RIS T ) TE0) S E MR R Bk St i e B P A B 2 I
Table5. Data of M. latirostris and Myotis sp.2 and their feces pellets samples collected from the
Na-Zu-Sen River area in 2004

L T - T R FES
. no R R ey
Species Catalogue Number of feces
sexes Date feces pellets
number pellets analyzed
V)5 E g
H ,%“’ “,Hmm , 2004111741 female 2004.11.17 5 5
Myotis latirostris
= el ﬂlﬁ
- ,%L”,H o 2004111742 female 2004.11.17 1 1
Myotis latirostris
W) B E S
5 Z“’ “mm , B04001 male 2004.10.08 6 6
Mpyotis latirostris
NS RER !
i > i B04003 male 2004.10.08 4 4
Mpyotis sp.2
L
R > A B04002 male 2004.10.08 21 5
Myotis sp.2
i

total
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2%6. 2004F 522007-2009F Z AN [F 4 [ 5L Sl HH g HEE A S )R AT S EPE R » B2 70 EL(%)
Table 6. Relative importance (RI, %) of insects and spiders in feces pellets of M. latirostris collected
from the Na-Zu-Sen River area in 2004 and during the period from 2007 to 2009

2004 (n=3) 2007 (n=6) 2008 (n=8) 2009 (n=8)
HEN
X_L H 3.4 7.3 1.5 24
(Diptera)
57
e 0.6 0.9 0.4 1.9
(Hymenoptera)
i
#aE 84.4 583 92.9 70.2
(Coleoptera)
fi A
%i H 0.4 0.1 0.7 0.9
(Lepidoptera)
i
e 0.0 0.0 0.1 0.6
(Neuroptera)
LN 4
:H?_ H 1.3 0.1 0.3 2.8
(Hemiptera)
Wi
hgH . 1.0 1.0 0.2 1.3
(Corrodentia)
I AR
8.8 323 3.9 19.9
(Arachnida)

FK7. 2004 522007-2009F Z AN [A)4F [ R B Sl B HEE N S0 FHET SRR » B 215 90 (%)
Table 7. Relative importance (RI, %) of insects and spiders in feces pellets of Myotis sp.2 collected from
the Na-Zu-Sen River area in 2004 and during the period from 2007 to 2009

2004 (n=2) 2007 (n=3) 2008 (n=5) 2009 (n=6)
HEN
= AH 32 0.2 1.4 4.0
(Diptera)
57
e 0.6 0.0 0.4 1.1
(Hymenoptera)
2]
#H 72.0 97.7 95.5 83.7
(Coleoptera)
B 0
%i H 1.0 0.0 2.0 0.2
(Lepidoptera)
2]
kA 0.0 0.1 0.3 0.4
(Neuroptera)
LN 4
:':z' H 0.6 0.2 0.1 1.3
(Hemiptera)
M
fgH . 2.6 0.0 0.1 1.4
(Corrodentia)
BRI
I 19.9 1.9 0.3 7.9

(Arachnida)
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FEEFHS 2004 47~ 2007 45 ~ 2008 48 2009
FEZRC IR 20 SR F HiRE 8 £ Rt
B E R AR HEERA » IR e 5 B8
W E iR e 8 € Rt R H s SR E AR A o

b i £ B REYEE A SRR E
EEME ~ ok E Bk A ) AT B R R A
S R R H R ET 2 HE
HWH s A E RS R EE o (HR
i #AE (Mann-Whitney 7 » p=0.057) » ¥z
7= 2R T A6 R B Sk LB R = AR T
(Mann-Whitney #i7E ° p=0.023) > ##H 2 &
OFEES S R V=R e S B S iR/ @
(p=0.395) » fi 3 H E& ki AH 350 L1k LI
2% 5 2 W2 2R AH A G A3 K HE (p=0.917)° &
Bk 5 B i ez 2R 2 B R v i H B E
ek ) RS B M LA o R 9 2 {H R S
= KHE( p=0.208 » p=0.908) » Wk TE i &l B 71
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HIME R 2 > J5 R 5E B K HE(p=0.872 »
p=0.456) > MCH H E & A B ERZ R HRE R
A 8) e
5. PERIE Bk 22 B oA

FH R R ik BR S (2R 5 S e VR > Sl
LR - AHFFELL 2004 4 ~ 2007 £ ~ 2008
B 2009 .2 W) MR 2 16 SHEMEERE KX 9
6 ME V(181 4 A I S EE AT O T B M N Y
HEER &P 72 52 o 55 R 3 BT i B Ry DU fE
HERSYIGRAE ~ A E ~ BHE sk
T A0 ) ) K S 28 S 0B A 2 1) P 28 A 2
7 ¥ (Mann-Whitney £ %€ > p=0.089 > p=0.156 °
p=0.471 > p=0.834) » {HHEVE(EREHEE rh ik A
AW ~ SE E BT H B b ) AH o 8 B A5
W A HEE(E RS - MEVE(E SR TR ~ P
SEL ~ BSA H S F] B2 k1 FHEAT E 221k EEA
SIS 5 8 B (S - (H e B B H B 8
FIMEME(ERE R 9) ©

K 8.1z ~ BTV B R ELR i SR B ESEE A SRR S SRR - BFERE (%)
Table 8. Relative importance (RI)(%) of insects and spiders in feces pellets of Myotis latirostris and M.

sp. collected in dry and wet seasons from the Na-Zu-Sen River area in 2004 and during the period from

2007 to 2009
£ Fhl (AfE gaE  BUEHE WAEH  BPH  IEE PEHE WaEE WP
Species ~ Season Number Diptera Hymenoptera Coleoptera Lepidoptera Neuroptera Hemiptera Corrodentia Arachnida
%ﬂ%“fﬁ% s
Myotis 20 4.1 1.0 72.4 0.6 0.2 1.1 0.7 19.9
oo dry
latirostris
W) H g B
Myotis ; 5 0.9 0.6 95.4 0.7 0.1 0.5 0.7 1.1
we
latirostris
JJ‘_EI = iy
5 b,”HmE E . 14 0.1 91.1 12 0.3 0.3 0.5 5.1
Myotis sp.2  dry
F_=l =1 ?fﬂ%
REEESE ®F o 0.8 92.6 0.2 0.0 0.5 0.7 33

Myotis sp.2  wet
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3 9. NEMERNZ RV B HEEA S VIR A EEMERD) » BEFERE (%)
Table 9. Sexual differences in the relative importance (RI, %) of insects and spiders in feces pellets of M.
latirostris collected from the Na-Zu-Sen River are in 2004 and during the period from 2007 to 2009

MRl EESE ¥H  REE WA

faH  IEE 4H I 5 H WRTEA

Sexes Number Diptera Hymenoptera Coleoptera Lepidoptera Neuroptera Hemiptera Corrodentia Arachnida

0.0 2.1 1.2 9.4
0.3 0.3 0.5 15.9

Male 9 2.1 1.5 83.0
Female 16 3.6 0.6 78.3
i

— ~ WRIE A R IR R

i FREUT » A am g B AL SO B
M SR ~ SSREHNBEEH R LIRS
EE SR IIRIEA AR 2 51 S R W& - 281 - A
B R R AR R R = - WA e 1 2
foe HRERES —WIH - RXZER
WRIEZAH - TR0 — 2 1) sl R R R 2 O fih
WH > B RS WA s BT
PEEEN R EPUAL o 2 HH BU5E T Bl 1| 4
(LTS S TATE » O i 2 WY S R s efl
FeARSEHE B L (e A ) R (B B - F7 LA
2T+ i A R B PR B B
(LT Bil A= Py S A B - L st e Al ) e {1
APIREBUR - B ] B R M (S Y
e o (HAWTE G % H R adEfe i 5 5y
e S REH RS H RE AR T 7 RACHE
EPVEERYL v i e S7S
= BB BRI R A2 R

AWHTEHEST 1 B E s T T S H e ~ R
Bt S EP I ~ e Sl P e 58 Sl H AR ) B
e T o BT B BT H B ab Bk AN S )
W Forh A H Fe o B B e et e 1
R B S i e KRR Y - 5
“HEE U R & o TV KRt

U 5 R A 195 o 1 B P A > 755 [0
HLHS AR A E B8 AH DA e A Wi it > 316 A5 3
BRI e =X o (B 1 22 8 () o s e v 410 2 AR T8
A5 B8 (7% 8 (B PR e i e Y W AL (R 2004) - HLHS
SRR Z AT R ~ IR ~ B R ~ s RS
el B B3 72 52 al E R & A [ 0 ¥
{2 ° Ruedi and Mayer(2001)% $& Hi( 57 S B i
P KR AR A R BR B - 1= A L R 5
{5~ gl B A A RE T RERY S5 RE Y
#3 [A] 7 1k (ecomorphological convergency) i
R o Findley(1972) LA EE fb P b s 1) B2 78 R it
FMIRIE R B T AR ST R T )
S B B R i R B A S R A A e 2 B
FhHY) T (aerial hawk) » (HAHF SRS SREA
It AR HEE PR TERAE ~ A E - R
WH -~ IAE ~ EHE -~ e EHr RSt 0 5
AT BRI R R HIT B AR REE
(gleanen) I R E o K2 i B g Al 2] —
E{EHE > P = H B8R IR
Fr IS E B de > LLAiR173283.3% » ki F Bil
328 H 5 {2:458.3% » Al R AH B R A H 2
AR o

AR REREIEME = A T
W) E\ BRI ER SRS » TR B\ B R A e R A 4
(11~ 1A YA HBRAERR R o 37 EW) &
HIFHBEN &) 2 HHE B nf DI - i3
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Rk E R B S » SR E B HPEER &
Ve R A s A R Bk
i ~ EEME KB E o (HE R R E
5% > TV SR E s HI ey s AT M Rk A
FIH > D A E E &R A  Fenton and
Bogdanowicz(2002) & £& t & 57 5 B b8 P 8 )
LR SRS ELAa M > mT LUK 52 At |5 B 2
BIRAIAE] » FH R AR s 2 o B A B 1
R R Z1TR o HULHERIE —f B8
EEARIYIRE - (15t E B A IRRB R ) »
HEN LG P e sl i ) 6 B SR > A S dak
7= (IS R S IR A > DUR AR A7 172 st

=1

[1]

~ S EIR 2 R L

I Bt R IR A B o 5 IKER
Findley(1972) 77 A7 5 B 5 Wi ) 15 U e Fl
BRAN I R 71 o A =218 S B e s AR
TRERKIEIRER 72 (water bats) H 5 # M H
IR E o A e (i — 22 B H 0 -
FH B 177 b R 3% S (S IR S H
Ed > I ] A2 B E i E S A A H
BEH -
Y ~ i/ NE S 2 B ER

BRI (1995) 12 5 BH LI AT LI 2 [l B 72 22
/NS SR B B PR A SRR B B B 2 1
DL B B2 k) S S R (R 25 1) o AN SR i /R (4 4l
P2 |\ S - ARl DU B E
B ERY  HEYBEA S Y T E BRI
Hi B HEMAE A B8 - T
T GRUA RS B A LLI AR 2208 |\ St -
HEW 2 B SR B R BT A e
Felii B & (opportunistic feeders){tH ] ©
h~ BT AT RS

sIRHEEANEYINE - HAiATE R E T

A W] ReARAS T e Sl R ) B k) A T EE
P o AECEREARER T a2 > R E
B mh sl B > v LURAB SR E a8 B
SR FEAE TS BIRERR » (EHEE ER T @ik LA
B SR R e e 9k o AN 25 5 5% B LA
RLRRE R o DRI ik ) B e 2 > AL 0
HEE PG ET AT RV TR o 1 R B R
A% IR RIS RERC SR 7 — M8 T R ARAS B o AR
Acharya(1995)fRF7E a2 FE » Wb i 2 A
H B aalRs > v s B F T i 5 3
I > EH I TR0 il e U R £ 5 A S
HEL 1) 5 g i & - IR O S B H B
i > DRI CE RS SRR IRE AT RE IR Rk )38 B
B E B Rk o (R A E R skt
PR S AH S EE L - RS M B
i 0 B 1 A O e R AT L B BRI R 1
1t ZERER HBEHRET » HERWERZ P
HEEELAR - N THER » IR SRl HAHES
HEME o U ST B e B i
BN T RESS ARG Z 15 - SR E AT LAHE
EAESYIESTEY R TR PR SR o

ES &

AN ZE A SN BN E 2 E TR A
B E e RSB BT B o R
o FORER IR AR B T XUREIEE
o BOU G SRR A REER B AL A W) B2 AT
FEFTBHEA ~ MRZ2E ~ aR(ipd ~ S5 A%
BRI IR TOE B - MR
EBuE MBI NG - R AR TR A
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