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Study on the diet of animals and local food sources are important for understanding
how animals utilize the resources in an area to meet their energy and nutritional
requirement. Different insectivorous bats may utilize different types of insects due to
species, sex, and age. In addition, insectivorous bats use echolocation to detect,
classify, and identify preys and obstacles during nighttime flight. Ultrasounds emitted
for echolocation by different species of bats also vary depending on their diet and
foraging strategies. There are at least 17 insectivorous bat species of 3 families
found at Yu-Shan National Park in the reports of pass few year studies, but the
information of their foraging ecology is still limited and unclear. Therefore, the
purpose of this study are: 1) to investigate the species composition and dynamic of
insectivorous bats and insects during the study period; 2) to study the diet of dominant
insectivorous bats and the relationship between bats’ diet and insect fauna according
to seasonal variation; 3) to establish the echolocation reference calls of insectivorous
bats at Yu-Shan National Park and to find the correlation of bats’ echolocation with
their diet. Such information will enhance our knowledge of the ecological roles of
insectivorous bats at Yu-Shan National Park.

We captured one re-captured Myotis latirostris, and his body weight was heavier
than 2007. And the highly active time of bat and the most bat diversity were during
PM6:00~ 8:00 period based on the results of bats caught by net and echolocation
data. Otherwise, Myotis latirostris (55.30% ) and Myotis sp.2 (15.91%) were the
dominant bat species, and the Diptera and Leipidoptera were the dominant insect
species in investigated area. Moreover, we found ecological niche of dominant bats
were overlap on Diptera, Coleoptera, and Araneida. The detail resources use by those

two sympatric and relative species is interested issue to be study in the future.

Key Words: insectivorous bats, foraging habit, niches, Yu-Shan National Park,
echolocation
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RFHFIERFAEE A FREFIF IR EE A TRAFELRE 9T BF
A = BRh B8 OA pA R ERL R #E o 11 T PR A R
HBARErRAFR I ERELIFRE IR O AIFELEIE LS
(fp 1% HEHRE 16 2 L /&)

y =

7
W e

f-«}

[

CHRERERESR S

A2 LR RS FE 8 Auhis LR HE R LA 28T (13) THE
TR 1956 2 JWﬁWfﬁ¢1106\9 (= B A% Bk 240502,
TM22595001) (1 3-1) + £ 4 448 bk i g A 2 % 4 o
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ES
Ji

¥ AheE

I8 GER R

&R (2008) B A 3R UOEARGE £ F IR 2 L 8 fAkReE 0 ¢ FEE 0§
# (Rhinolophidae) #17% B Ji 15 (B % 3-2) ~ 4 | B f 4§ (Y 3-3) %
g 4L (Vespertilionidae ) i e» BB b5 (R Y 3-4) ~ % EFw & Big (BA
3-5) ~ oA RdE (BRY 3-6) ~ KR (BRE 3-7) ~ 482 (BT 3-8) ~ &%
FHE (BRE39) (#3-1) o £ FAdH4T !

(=) %-%(1-37)

FESHPAHLB0 L) -5 RB5Q &) T K250 &)
ERRIQ L) 22448 14 Taig (£ 3:2) o @ AT RRIERG
B R ORL e e M OR (4% 20040 #Rsz ¥ 2007) T R
RFEHRS s EEv BB~ 5 BB 2 T REE 3/ ¥ HFIRAHF I
TR S TRE A I T 0 AR A IR S fEneg i E o

() %-% (46")

dFiEE ERRRAERT EAMD BT

(2) %=%(79*)

HES L hre RRuE(10 &) Fr- RRu5(7 &) TR5(1 &) =
b5 (1 8) 2 28 45 (28) > £ hig £ 5821 &g (£ 3-2)
He o 5- SEAHasheld i BAE o - BHEBRER Y 25
¢ ETR o BELL 112 (BY 3-10) o @ A 458 RPISFMHG A 8§ TR
e aeF AR (FRE 20040 HRE2 % 2007) BRI HAFH G 0k LE
B~ Bre RBE C FEIRIFE R RS 350 R AHAFT RGPS
SEAIE R S TIE R R R T A R T g chis B o
(x) %w% (10-12 %)

WHER BB - A0 &) (& 3-2) o @ & 75 P &hig & d

FHFRI e TR (hF 2004 0 @R 2007)};\;;1,; R B
Big ~ oA EA G2 TR HER F T 0 AR IR 3 A 0
/éiﬁ °
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ALRAFEF R B AmG2 EHET R Lad iy (2/3)

%31 2008 &# 2 LA TS Bt ik b 2 B 8 280 (F Fo
EREZAZFAZREHTH)

e ki1 gt Fi
B ig . S B Rhinolophus formosae °
I i& Rhinolophus monoceros °
Haig F %F” g3 Myotis latirostris o
A R g BB Myotis sp.2
% X Pipistrellus taiwanensis ?
R Barbastella leucomelas
=4 g’ Harpiola isodon ?
Fi2 G Miniopterus schreibersii

e %*\»#?f"ﬁfﬁ’ © 243 L ? 4B O ERL | RIGHESE 541 (2004) -
EdL ¢
kl

£ (2007) >3 £=F A5 % %+ Kuoetal 2006 -

12



AR

3
1
s

% 3-2 2008 & #fig % # % &

N

FEEE  RE

7 e E &
pHp A PERY| ] R R o
(=%) (2%)

4

A0

34

&

329 SEAEHRE e 572 18.75
3/29  E e B A g #3376 3.35
3/29 e & B Mg 3338 3.7
329 Eee B ¥ 3497 3.65
3/30 %1 iF # 39.62 6.8

N- A ike
T+ & 1hze
N- & 1hze
N- & 1hze

T+ & e

330 Hee BB ¥ 3395 3.95 N- £ 1R5e
3/30 + B B 2 34.17 3.9 T- #E3e
3/30 %R ig P 42.54 8.45 N- £ 1R5e
330 Eee BB P 3396 3.95 N- £ 1R5e
3/30  Hee BB ¥ 34.58 3.5 N- £ 1R5e
3/30  Hee KB #g 3535 3.9 N- £ 1R5e
330 Hee BB ¥E 34.54 3.8 N- £ 1R5e
330 Eee BB P 36.36 4.05 N- £ 1k5e
3/30 < EFve A4 2 3401 425 £ 1k5e
8/18 ~ R Ev~ (LB 4§ 2 33.49 3.95 T+ % Battws00101
8/18 = X Fv» &l B § 2 3631 3.95 T- = Battws00102
8/18 = K Fv» &l 4§ 2 3738 3.55 T- = Battws00103

==

\
My
ia

8/18 Hv= KB 33.93 3.9 T+ = Battws00104

S e G i e
-

8/18 Hr KB P 349 3.95 N-  + Battws00105
8/18 R #4065 7.15 T- % Battws00106
8/18 ~ R Ev= &R 4§ 22 3445 3.8 T+ = Battws00109
8/18 *« R fv~ &L B4F £  33.84 3.6 T+ = Battws00107
8/18 « K Bv» &L BF 2 36.02 4.05 T+ = Battws00108
8/18 Er  HEBE . 343 3.6 N- +Battws00110
8/19 IR ig ' 4681 10.25 N-  +Battws00111
8/19 Er-HEB 2 33.03 3.4 T+ = Battws00112
8/19 « K. Ev= &L Bi§ 2 3644 3.95 T- = Battws00113
8/19 FreHBIF 3.8 9 112

8/19 Er- HEBE . 343 3.9 SA N- +Battws00114
8/19 ~ X Fv» &l B4 2 3591 4.15 A T- = Battws00115
8/19 = K Fv» &l B4 22 373 3.95 A T- = Battws00116
8/19 « R g~ & R4g 2 37.11 425 A T+ =Battws00117
8/19 Er-HEB 2 34.13 3.8 Y  T- =Battws00118
8/19 &£ 4§ 1 3472 8 A N- +Battws00119

AR Y 2 o TA2BLTAAHY NABITARNY 78 +/—28/F -
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ILFRSFE B BRI REERE L AL By (23)

5 % 3-2 2008 E itk B & &k

820 &£=¢ J§ ¥ 3564 6.9 N-  +Battws00120
11/07  Fw= &2 2 3404 325 T- % Battws00151
11/07 %= &AL PR 3375 425 N- % Battws00152

11/07  #v= &2 b5 & 3417 24 A T+ = Battws00153

=l
> > <

\

AR Y 2 o TA2PLTANAHY NABITANY 78 +/—28/F -
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\EV
1
+ls
-‘r:g
[z
4L
x(l'm

¥ 2 W MlgALE R T A

TR NS TR 3B AL AT L L Mhig TR A i
> 27 & ¥ 4 4¢ (Kingston etal. 2003) > @ #riplzz #5 T4l & 7 5 B #F 5 (Fmax,
maximum frequency ) > # M #F 5 (Fmin, minimum frequency ) ° I 54 5 (Fmean,
mean frequency (which is weighted by time spent at each frequency) ) » # #c#g & ( Fe,
characteristic frequency (referring to the flattest part of the pulse) ) ° % 3> 4 i* i
ERE B AL SRR RN 2 10 Aig R A FE T c AP S EH

¥5 4 ¥ #8 (Constact Frequency, CF) 47 5 S8 5dF ~ B v B35 ~ < LF v &
ﬂﬁ‘S%Qﬂﬁ‘Sﬁﬁﬁf‘ﬁifﬁﬁ‘ﬁmﬁﬁﬁ‘ﬁﬁm‘%ﬂﬁ?
B3R AE F 20 %4858 F 48 (Frequency Modulated, FM) (% 3-3) H 43 4f 8
VeiZ TRUSONE U L
- ~ %A ;4415 (Constact Frequency, CF)
(=) ¢ BB fig
FECEAE RS R R R 41.34~44.08 F A B A

B % 29.63~42.33 + #k » P ich M B 5 39.41~43.96 * A > T 353
B 5 38.94~43.19 F #o S MR L LM 32 LR E S LA 33

-~ %95 ;%455 (Frequency Modulated, FM )
(=) ~#7d8
o SEE A R %‘){?—%"Jﬁa 54.61~89.89 + & » & 1 F ‘H;F‘—%]ﬁa
34.56~50.47 + & > g ﬁ?—%lﬂp 38.65~64.78 + & » L 5% ﬁﬁfﬁﬂ
% 41.24~59.04 + & > 3 47, pJf?KELE] 33, L BF %04 330

(=) =&AL
Bree R IEF B R B 5 52.46~102.56 F & 5 B 4 4
B 5 46.92~55.36 + #% > frjics 4 B 5 47.62~59.26 F A > T 153
A 5 49.05~63.42 F o FAT A A AR 340 LR E L LA 34

() < A ¥w EHAig
SR ERRBE R R 5 68.38~9524 F ks B Af
5 38.46~48.19 + # > B M 5 39.60~87.43 + > Tio
15



FLFRAF LB L HEEERIZ L2 Y (23)

\\\Xr
Rl
D

FHFE S 49.91~61.47 F # - A LHALFIZS5 LR E
33

() -SRI
o AR A F A BB ‘**f?'%’%]p 58.82~83.33 + A E M F %E%I?ﬂ
% 51.78~53.33 + # > Fi5 %E%I?ﬂ,—» 52.63~53.33 + & » T3 4F
PR : 54.61~57.07 F 4> FARRHE L LW 36 £ HE LA 330

() ¢#B% Hi5
SHE RIS E B PR S 0412~124.03 F 4 > ki g
Bl 5 44.32~68.97 + 4 » fich 4F B 5 73.06~112.68 + 4% » T 35
A 5 63.84~86.72 F 4 > FAE WL LW EREFLE 3T
(#) &4 §

EEFRHBIERFIMPE L TLII~11348 F 4 > boisd 4

f"]—fﬂa 33.06~100.00 + #* > ;}"hﬁ(qﬁﬁ%ﬁﬂ‘ 52.12~100.00 = #% » T
=] F‘—%Fﬂa 51.00~102.19 + # > 3 #7. ét&_&,’ig}38, T Iry)
% 330

(=) T ¢ fig

FO9F BB R P E S 93.65~120.03 F A > i A
B % 29.20~105.26 + # > #Fpcd 47 £ B 5 75.30~120.30 + # > T35
A S 55.61~108.11 * 4 - 3 SHALH 39 £ RELLA
3-3°

(~) #reif

ARG S AE BB 3 5 56.14~93.57 F 4 » B AE I 5
46.78~56.54 F # » # fch AT 5 47.48~63.24 + H o T 353 4F o ]
2 51.70~6324 A% FH AL LM 3100 £ FEELE 330

(1) %2
RSB S S 34.71~92.49 F A > B A R 5
25.81~45.20 * # > Fr e 45 B 5 28.37~52.29 + # > T 353 47 45 F]
5 29.60~59.14 + # > FHEEH L LW 3-11> EHFEE LA 330

16



% 3-3 ik vhig 7 MG MK

4 5 #f#  Dur(ms) Fmax(kHz) Fmin(kHz) Fmean(kHz) Fc(kHz)
s~ E A CF 265 47.86+9.32 43.38+0.29  34.59+2.37 42.80+0.42 43.19+0.39
o %R FM 143 1.37+£0.33  73.83+7.13  43.77+£2.81 51.97£3.70 50.94+4.69
B BH24g FM 299 1.95+£0.68 67.83+£12.36 50.31+1.29 54.55£3.16 51.06+1.86

<~ EEw KB FM 44 3.02+0.52  82.26+6.98  43.01+2.14 55.30+2.94 47.310.63
- EEE FM 15 2.17£0.57  65.45+7.72  52.4240.78 55.17£0.90 52.79+0.37
c#E R FM 22 1.44+0.35 109.58+9.50 53.25+5.94 75.11£6.07 84.61£12.70
£¥¢ 448 M 79 2.52+1.75 84.46+15.55 42.56+16.77 59.83+14.78 65.66+17.26
T EHE M 22 2.80+1.29 101.82+15.40 43.18+22.68 69.00+17.42 84.75+17.36
B2 FM 188 1.83+0.44  71.66+7.94  50.47+£1.15 55.80£2.22 51.40+2.02
7B iF FM 209 4.10+£0.69  73.91+8.10  38.22+2.83 50.01+3.54 42.97+3.02

ix 1 CF % Constact Frequency % #f * FM % Frequency Modulated %47 °
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B R MG SRR

- HFRREEALER
(-)%-%(1-31)
dAEPELE R R 1800~E P i B 6:00 #-bhig e 53 & pFRF 1
fo L E IR TR (B 3-12) o ¢ § B AFRT ki LR
AR F L 2 18:00~20:00 FFELE T AE N AEE E 2 g fAlcs Kk
FABRE  EFDAT 39 L A EE T BRI E FAER R
B D > TN AT L R s B - P fE

(=)%=% (467)
A F R ERRKRAERT BAAMD R TR

(2)%=%F (797 )
dAAY 2 Fp RF 1800~ P ,%'-)E, 6:00 » H-bfdE e B30 B PR 1Y

S PELE R TR (B 3-13) o d §EHAFTAT kgL
ABET X 2 18:00~20:00 FFEE G AEA B BB B 2 hif i fElE B
iRtk £3A AT 311 & @ T Br ki i B2 S iR
s s E R L ek AP (22:100~24:00) PFE & 3 IE = P 4
TERFAEFLR G SR DT R FEE

(z) %z % (10-12 ¥ )
dABEPRE2LE P R 1800~ F iF B 6:00 #-bfdf e 534 & pF 7 12

—4 Bi:ﬁ'ﬁlﬂﬁg‘]x&-)—[-—g-_lfgl (g] 3_14) od‘?“%ﬁ#&?#l?‘%rjkjfﬁ:?
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R
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B 18:00- Fﬁ}sﬁx;,m*nﬁé/—éﬁv *:)‘L”?Iﬁ_, #%ﬁm/éﬁ?’m%?j—:—t&
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(z) Frx (10-12 %)
REFERDARSREEFFTHE (I ALDTF p P 18:00~ P 7
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Webfdg b AE R AR TE (B 3-17) o T AT BRI A
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ILRFEF R B B2 RETRE L2 umy (23)

FI& BEREAEZ SEAHK

hERETUE 26 MMRE G (£ 34) o TohAERB 4 103 5
SRR R AR AR MR B Aip S £ W RT3 11
Gupig R £ 75T RE 0 A B L S RIE 41 3F ~ TR BLRUF 426 %7 ~ X AR &
DI 1714~ SHRAG 1 ST O R EHIGEH T F 148
B~ &34 H05 2397~ 32 4437 - TR 45 23 %7 -

CARAURG AL B BB R < X RBEA B0 50 RS A
H ez LR E LR AEY 200797 ArERFNL S P2 e BRE AT
mipEZeM BHA AR Y SR LR AFRAP RS LA AR ER
NEERE PR T e BRI 30 E B 2 < e LR uE 335 E
WP FIEED B p BB P SRR D SR S B M leRR ] 2R
B0 4 350 gt - RE G EH S DI Eep (B Y 3-15,3-16,3-22) - s

-»\.\

PR 3-11,3-19,3-20) ~ &gwekp (RS 3-17 % 3-18) » H ¥ #75 B Y3
gﬁgg;&ﬁ@ﬁﬂﬁﬁﬁﬁﬁ%%Hiﬁmﬁﬁﬁﬁ#@5ﬂ’%%m@ﬁ
PR 3-14) ~wkep (RS 3-12) Zagip (RBY 3-13) i > @ + &
T R BERRE Y ariden (BY321) 2R F -
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4 3-4 2008 # #r & & ki iRkl

: I B - i = gg%‘ & /% { #
# uwoo(2R) 7 i
329 S #~E#3 Rhinolophus formosae ¢ 18.75 A N- 10
329 e BB Myotis latirostris &  3.35 A T+ 10
329 Hve BB g Myotis  latirostris ¥t 3.7 A N- 8
329 Hve BB g Myotis  latirostris ¥t 3.65 A N- 8
3/30 H i Barbastella leuomelas =& 6.8 A T+ 3
3/30 e BB g Myotis  latirostris ¥t 3.95 A N- 7
3/30 * K_%v= BBk Myotis sp2 = 39 A T- 0
3/30 iRt Barbastella leuomelas *&  8.45 A N- 1
3/30 Hvr BB ig Myotis  latirostris ¥t 3.95 A N- 9
3/30 Hvr BB ig Myotis  latirostris ¥ 3.5 A N- 13
3/30 Hvr BB ig Myotis latirostris & 3.9 A N- 5
3/30 e BB g Myotis  latirostris ¥t 3.8 A N- 10
3/30 e BB g Myotis  latirostris ¥t 4.05 A N- 11
3/30 * K_%v= BB R Myotis sp2 425 A T- 7
8/18 + E_Fv= &l B4  Myotis sp2 395 A T+ 10
8/18 + E_Fv= &l B4  Myotis sp2  # 395 SA  T- 5
8/18 + E_Fv= &l B4  Myotis sp2 . 3.55 A T- 5
8/18  Fve Bl A g Myotis latirostris % 3.9 A T+ 7
8/18  Fve Bl A g Myotis  latirostris ¥t 3.95 A N- 24
8/18 %2 ig Barbastella leuomelas z&  7.15 SA T- 7
8/18 + E_Fv= &l B4  Myotis sp2 #3838 A T+ 26
8/18 + E_Fv= &l B4  Myotis sp2 = 36 A T+ 13
8/18 + E_Fv= KB4 Myotis sp2 405 A T+ 8
8/18  Fve Bl A i Myotis latirostris & 3.6 A N- 12
8/19 FH =g Minopterus schreibersii ¥ 10.25 A N- 7
8/19  F v~ Bl A Myotis latirostris 2 3.4 A T+ 3
8/19 + E_Fv= KB4  Myotis sp2 395 SA  T- 3
8/19  F v~ Bl A g Myotis latirostris 3.8 3
8/19  Fv~ Bl 1 ig Myotis latirostris #& 3.9 SA  N- 9
8/19 + E_Fv= KB4 Myotis sp2 415 A T- 5
8/19 + E_Fv= KB4 Myotis sp2 395 A T- 17
8/19 + E_Fv= KB4 Myotis sp2 425 A T+ 7
8/19  F v~ Bl A g Myotis latirostris & 3.8 Y T- 14
8/19 &= ¢ 1§ Harpiola  isodon % 8 A N- 4

AR Y ST AR E TR ARY  ONARRETRSF T +/— % A/T o
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ALFFAFE SRS AIF BET R L AL EFT (23)

(\x

H £ 34 2008 ##ra g iqig g icd

820 &£ =% § 1§ Harpiola  isodon ¢ 6.9 Y N-4
117 %= 82 ig Myotis latirostris &  3.25 A T-6
11/7  Fv= &3 i Myotis latirostris ¥t 4.25 A N-11
11/7  Fv= &3 i Myotis latirostris & 2.4 A T+9

AR YA TR2B L Z e ARY O NRIEEL IS 78 > +/— % E/F -

% 3-5 g R FH

bk A Foee BB X R_Fve 8B g
B %5 B07013  B07012  B07005 B07004 B07011  B07016
e gaep B e p B2 p grep i x2 p
iy sz p itz p e p iy sz p bk B
Lk v fy P e p % 3 p
Lk B
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PWEE R RE I18:00~F 0 F B 6:00) » &8 52007 &9 % (FFFH) ~2007
£ 117 (AFFH) ~ 2 2008 &30 (FFFH) &- = a RAFH 2008
£ O6VEFREFFANAE LTFF FEERRFFHE T kA 2007 £ 7
PR EARGE 13 2 i (T2 R GAR TR R R TR o A Skt
RKFAEED B )FLIRERFEF - IRELEAH PRI HRAATR e B
EHEEIOPTEG > L iE2p s B P s L2p s piEp S Riep L L
Prgilep ~gsep s p deffiep s He f’l;{“ PRAEy- TAFEE
VR RLE N &&ﬁ:ﬁﬁﬁ%ﬁ&w’ﬂ%éﬁmﬁ?iﬁ%ﬁﬁwmﬁ#
Feanh AT ALE 3-60% - F(R F)EHEF 4701 &5 B> % - F(F T 2248
SR FZE(HE)EERE3ISSS LR S B(F5)LHT 6540 &R B
EmARHEL A FEER SR iR P R Al T B S o2 G EPep o
G P EREREE S AT I GABEFIRERD A F 4
B ® 529507 & (bR B EcE h0254% ¥ Bidep R A F Y 5 iE 2234
P X BRI A FE RSB R RS 32 ek
FRBoR @I FE O URNIZAAGRFEIZEFHE =S
AR GFRETHE FEERRENES T ELSBFEIREES AR
BE2Z VRO PR FEEES R EAFT R iR TR R A
BRYP BB 2P A BB 20 f o T AL ARARSE

l

T

Yo

fad

- L EFH (2007 E T V)

A E R 4701 B R B ErEp BBk 5 B(3901 & 5 82.98%) 0 H = % B
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