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ABSTRACT

Investigation of bat fauna in Kinmen

Keyword: Kinmen, Chiroptera, bat, echolocation.
Introduction

Bats play an important role in ecosystem services. Insectivorous bats
are important in controlling abundance of insects, including some
agricultural and forest pests. Frugivorous bats may help plants via
pollination and seed dispersal. There are 5 families and more than 32
species of bats in Taiwan. Kinmen is close to China, and may have bat
species that are different from those of Taiwan. Bats use echolocation in
searching for foods. Bats’ echolocation can be used for species
identification which will facilitate bat survey. The purposes of this study
are to investigate bat fauna and establish reference call databank of bat in

Kinmen.

Methods

1. In the first season, we searched possible bat roosting sites and
sampling sites in Kinmen and Liehyu and interviewed local people to
gather information of potential bat habitat.

2. From the second season, we set mist net and harp trap to survey bats

in the field and searched artificial forts, tunnels, and abandoned

X
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buildings which bats might use.

3. Bats were captured and marked for tracking and investigating
population dynamic.

4. Membrane tissue was collected by punching bat wing for taxonomic

and phylogenetic study.

5. Ultrasound of bats during echolocation was recorded by ANABAT II

system to establish reference call database.

Results

We found bat used architecture as their roosts in Koxinga Shrine,
Martyr's Shrine in Tai-Wu Mountain, Bei-Yue Temple in Shansi and
Shanhou Folk Culture Village and so on. Some palm trees are used as bat
roosts. In addition to Scotophilus kuhlii, Pipistrellus abramus and
Scotophilus heathii, we found a new record species, i.e. Nyctalus
velutinus. In Lieyu, we found Pipistrellus abramus, Miniopterus
schreibersii and Scotophilus kuhlii and recorded echolocation of Nyctalus

velutinus.

Suggestions

We recommend policies to protect bats species and their habitats
should be in place. Kui-Ge in Jincheng Township, Nanshan Path, Kinmen

forestry Bureau and National Kinmen Senior Vocational School are

XIv



important roost sites of Scotophilus kuhlii; Koxinga Shrine building is
important for Pipistrellus abramus; Nyctalus velutinus forage in Rushan.

These are priority places to be considered.
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vE Species Name English Name
¥+0 Chiroptera
= Bmig fL Pteropidae
B R X %48°  Cynopterussphinx sp. Short-nosed fruit bats
Bnbg L Vespertilionidae
¥R 4§ Eptesicus serotinus horikawai Horikawa's brown bat
B32Yg  Miniopterus schreibersii Japanese long-winged bat
X Iy 79§ Pipistrellus abramus Japanese house bat
< % 48" Scotophilus heathii Greater yellow house bat
% ER¥8°  Scotophilus kuhlii
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% 3-1 +8 L8 & ¥ % g F (Vespertilionidae) f& & 4%

v oz, Species Name English Name
X % g Scotophilus heathii Asiatic greater yellow house bat
B ERL§ Scotophilus kuhlii Asiatic lesser yellow house bat
{1 pug  Pipistrellus abramus Japanese house bat
SRoLig Nyctalus velutinus
FE I IE Miniopterus schreibersii  Schreibers’s long-fingered bat

(8 21 % &tk P& Corbet and Hill,1992:117-144)
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%32 2006 & 4-11 3+ £ P 7laeie (78 G2 B

p 3 ¥ 2L i SIGE i Do A& g oL
AlY) (g) (mm)
2006/04/28 = LitkiE  BEEES A 21.75 52.29
2006/04/28 % FF BEIEY A 21.75 51.01
2006/05/02 & {54 Fl FEBESL A 27.05 53.06 + v 121
2006/05/02 n # e 4 F FEFEL A 28.95 52.64 + v 122
2006/05/02  # fE4 Fl F L A 27.3 52.49 + v 123
2006/05/02 4 {54 F FEBESL A 26.9 52.26 + 6 124
2006/05/02 & {54 F FEBEL A 31 54.43 + v 125
2006/05/02  # e 4 F F L A 27.3 51.19 + v 126
2006/05/02  # fE4 F FEBEL A 24.7 50.42 + 6 127
2006/05/02 & {54 F F L A 26.8 53.15 + v 128
2006/05/02 & {4 F F LY 25.45 51.39 + v 133
2006/05/02  # fE4 F F L A 32.3 54.9
2006/05/02  # e 4 F F L A 30.75 53.24 + v 132
2006/05/02 & {4 F F L A 27.95 51.56 + v 135
2006/05/02 /a2 fe 4~ F] B EFES Y 19.8 49.1 = v 136
2006/05/02  # {4 F F LY 28.3 51.31 + v 129
2006/05/02 & {54 F F L A 25.65 48.21 + v 130
2006/05/02 & {4 F F L A 29.65 53.9 + v 131
2006/05/02 & {54~ F F LY 27.95 51.01 + v 134
2006/05/02 /a2 {4~ F] B EES Y 20.7 47.94 = v 137
2006/05/03 L & BEEEd A 22.8 49.82 =% 138
2006/07/12 ZlwetE -k F S A 21 49.2 6 164
2006/07/19 £ F* L i##r FgeEd Y 14.8 47.83 Z % 165
2006/07/19 £ F* L i##r F QY 17.05 50.16 + 5 166
2006/09/21 & F*+Riz*r B EEEQ A 23.15 52.19 + % 170
2006/09/21 & F*+riz=r B s Y 20.05 49.89 26 171
2006/09/23 et -k F S A 21.7 48.51 6 172
2006/11/06 & F*+riz*r B EEEQ A 25.45 50.54 + 6192
2006/11/07 2 4 F % 53 A 28.85 50.18 =% 193
2006/11/08 & F* Rzt B EEEQ A 16.6 48.15

A, Adult = %8 ; Y, Young % %8
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(=) & I 72§ (Pipistrellus abramus)
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24°16.27) 2 & P B4 (N24°26°49.6” E118°26°59.7) % #+
2 A1EFERTUFRLL FIF 2 o UG REN AR
PAET ara TEI AP A 1P AL LT F2E e L A
oo ABEEL FIRAL FIFIN AP L EATS 2 0 E et
oo 15 H e B4t (nightroost) (F& 5 3-8) > 7= 4% % [F]

o L AR L o
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2) Pk AINA

4

H
=
HE

7
~

Far R AP R AL RE 6 I g R

Z AR ARG BT (BY 3-9) - ARl ¥k

|l
‘__;(
=i

1048 B4 -

2. EZRFANE

w21
N

AP REIE LY Lk A+ (N24°26°13.3” E118°
21°01.9”) » #& @ (N24°27°41.3” E118°18°13.1”) » 7z % #» (N24
"26°53.5” E118°14°36.37) » % ZlMgpE ki F 3 1+ R L EAL L
FIE B AT 27 G(F 3-3) Ut i EMIE L W B F A S
WP BEE LB AT TIART LR RS T 4

Pof fo 8t 4p 2 B (MEF &% 220030 11-12)8% % 4p ke (B 3-3) -
EAB PSR I RIE AT 5 A B Y %4 4] (frequency-modulated,
FM) » 345§ B 5 45-75 * #(kHz) (B 3-4) o @ 1] * bhig i8]
EERRTEM gz A4k~ 22 s m s T BoRP

BFE-FB-E@ ~F@ PH R0 RET UFRL L IG5

o

B0 KT PR ES B2 ALY et BABE 35
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% 3-3 2006 % 4-11 " &Pl A I Re5 2 8 & ok

P g ¥ g g1 S A WE WERE ERBE
AY) (g) (mm)

2006/04/27 % i LI 7289 Y 5.3 33.41

2006/04/27 % i LI 7289 A 6.35 32.98

2006/04/27 % i LI 7289 A 5.7 35.1

2006/04/29 5 L LI 7289 A 6.6 33.7

2006/04/29 5 L LI 7283 Y 5.45 33.59

2006/04/30 & T 203 57 & I 745 Q Y 6 33.43

2006/04/30 & T 203 57 & I 745 Q A 6.35 34.52

2006/04/30 £ T 201 37 & I 7453 A 4.95 32.83

20060/7/12 7)1 k@ & 37 745 Q A 6.5 33.81

2006/07/12 7)1 k@ &K 37 745 Q A 7.2 33.83

2006/07/12 Z) i -k L I 7453 Y 435 30.04

2006/07/12 7)1 K@ & 37 745 Q Y 4.1 29.42

2006/07/17 &£ F* R i##r & I 74§ Q Y 5.85 33.14

2006/07/18 & F* B &1 L 37 745 Y 49 34.42 R

2006/07/18 & F* B :##r & I 74§ Q Y 5.2 33.02

2006/07/18 & F* B 3##r & I 74§ Q A 7.1 34.05

2006/07/18 & F* B :##r & I 74§ Q A 7.1 34.12

2006/07/18 & F* B &1 L &7 745 Y 5.05 32.13 L

2006/07/18 & F* B :##r & I 748 Q Y 4.35 32.68

2006/07/18 & F* B :##r & I 74§ Q A 6.8 33.5

2006/07/18 & F* B 3&#r L &7 745 Y 5.7 33.02

2006/07/18 & F* B 3##r & I 74§ Q Y 5.8 34.05

2006/09/22 1M E i K I 7480 A 5.55 32.95

2006/09/23 7}k ki K I 7480 A SRR A

2006/09/23 7|1 kP &K I 745 Q A 55 32.89

2006/09/23 Z)%epE kB K I 748 A 6.05 33.78

2006/09/23 Z)%epkE kB K I 7488 A 5.75 32.67

A, Adult = %8 ; Y, Young % %8
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| 63

I %48 (Pipistrellus sp.2 )

SheE 4ok B4

f——— — LR RAL we 0 RO Genbalk  — — L 5 A

W 3-3 & Ir 74§ A e

(F1* }-42 %8 DNA cytochrome b # %] # 5 £ 1140bp 4 17)
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W3-5 &3 FOG4f 5 BE2 403 el d B

gl &-F o TTHENE TR [ TR R RS ST 13

(=) 1§ (Nyctalus velutinus)

BAgh Y AluheE c HWAFE 9L S s AR
Bk S EH o RLIF A SEAL BN F LA 2 K
MR PE B E S ZER- AR REBE c Aa s BT

Jlgg},’—::j; A I
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$2% PLEEE

1. g

AAFRJBLIEEJIF P LSEY cERS M2 R ER
5 RARAT(R Y 3-10) > #riesk Pl enf|* RV E S L R B

EIARAE RAABAT AFRAFEL 1 B

2. LEZRFADNG

Fr gL L SRR A B P ER LG 12 (2

3-4) 0 I TR MG L F R F AT B2 2L

—4

£ 2w M2 RAg AT kS F E LB (F 3-6)

B RIEER LE AT F A B Y #4E A] (frequency-modulated,
FM) » § 44 Fl 5 25-55 + #k(kHz) (8] 3-7) o & 1% wheg o )
BEFREFE RZEF ~ 2 LP L AR 2L L7
PN RA S F S R AR AP R E &P RIS 7
MR 2§ B (N24°26°48.8” E118°15°15.4”) ~E 2 ki &

B el A S o LG RS B AL E AR B R
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% 3-4 2006 4-11 5+ & P 22 7] ueie

7 4% L 0g 2 3% B 24

A %Ay

W

W KFE

y o i ArY) (2 (mm) kA5

2006/04/29 ¥ Lk Atk KLigd Y 22.25 52.51 =% 96
2006/04/29 ¢ Lk Ak R LEEQ Y 22.05 53.19 +9 97
2006/04/29 ¢ Lk Ak R LEEQ Y 24.65 53.6 + 9 98
2006/04/29 # Lk Ak R Ligd Y 23.55 50.87 = v 100
2006/04/29 ¢ Lk Atk R Lgd Y 20.8 50.41 Z 9 91
2006/04/29 # Lk Atk R Lig S A 23.05 50.32

2006/04/29 © Lk A 4k HRLiigQ Y 25.6 52.02 4 92
2006/04/29 ® L% A 4k HRLiiEQ Y 25.55 53.51 + 9 168
2006/04/29 # L% A 4k HRLiigQ Y 28.65 53.07 + v 93
2006/04/29 © L% A 4k HRLiigQ A 26.4 51.48 4% 94
2006/04/29 © Lk A 4k HRLiigQ A 27.5 51.06 + v 95
2006/09/22 ® Lk A 4k HRLiigd Y 21.9 49.41 ~ 5 169

A, Adult = %8 ; Y, Young % %8
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180
140

1z0

100

¥z pARE

FYPBO71 3L L=KE
FYPBO72 &F3LL=KF
N velutinus ABO79820 4Jl|
FPYBO18 Z3&
FYPBO69 &:Fi3. L =kF
M leisleri AY033849

75 [ N aviator ABO79819

P abramus AB079821
r V murinus AY033864
| o7 | V superans ABD79823
S kuhfii

100

62

83

B 3-6 %.Liug A A

(1 * k-5t DNA ND1 & F]38 > ¥ £ 627bp 4 17)
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) 3-8 %L i i BEE AT s indis B

W o g S B, W RIS AT L B

(=) =5 (Miniopterus schreibersii )

FIRIE Y Mg BBE QS A BEYSS AN 0w

Wk e ABFF i i F L A R AR EE o ¥ 2

TR R R Y o A LA L AT
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BRo2hpMARDERFI? ~ BARDERYE 97 Riss
BR 2 EHEEAASNF P o N AR REFRBELNL Y

Bg ¢ o

1. o f)*

ALFIRIBIRIE B 4 TR RL O BLEKE 9200 8 -
1 grup s T JFAlgwug > 2w adlia T o B E 790 o 7
BEIAT 1528 5 9115 28 > & 402 Bieig i
AL PN AR SRE RS T HE K 50 2 ¢ 2 b

Jee (1B 3-9)

2. EZRFANE

FI* B 0L PR P KPR BT §(
3-5) o SR EIEiRiE AL 5 A BT %4 4] (frequency-modulated,

FM) - 4 4§ 8 5 39-66 + #%(kHz) (#] 3-10)

att
[t
‘ﬁ

4F U ¥ R RIEAR

‘?“
.r_rﬂiv

45 H o2 A EEe Y AR

CHERE S FTE S P N P Y1 kNI
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£ RGP D EFAY

% 3-5 2006 & 4-11 * ** & * &2 7] wzie 748 A= 2k B o dk

p g3 L1 S i W nEE IR
(A/Y) (g) (mm)

2006/07/10 744 g Fuaf BreigQ A 15.2 48.79

2006/07/10 Zl 44 ¢ #if Br2igd A 15.75 48.2

2006/07/10 744 g #if $B2igd A 16.5 50.23

2006/07/10 Zl 44 g #if Br2igd A 17.5 50.43

2006/07/10 744 g #if Br2igd A 15.75 49.43

2006/07/10 Zl4z4 g #if Breigd A 16.85 50.93

2006/07/10 Zl 44 g #if $Breigd A 17.25 50.85

A, Adult = %8 ; Y, Young % %
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() * F 2§ (Scotophilus heathii)

28

AR AEF R - Cep X FUF BWELNIFER (N24°
27°31.4” E118°22°03.7”) - & 2 = e &4 (BB Y 3-11) > 8 £
5095 G AR L 661 2B T AP L FipR E (M

FRE 02003 11-12)4F 2 ¢ 225 » B % B X FIE R o 5iE

-

Rl R B AZF A B R A] (frequency-modulated, FM) - §
?%Eﬁ L 35-73 + #(kHz) (B 3-11) » 33 K2 & P Hkirsr v

FI A F I B H

m‘:v

B o X RAFZ A H BEE AR A B L

e B] 3-13 -



EEEnE
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B 3-13 % § 65 4f i Bh 2 AT ok et
W i 8, W R A B
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£ RGN AT

N & ki 4p

P AR A REARM o £ B e 0 G 24T fhehiE (4
4-1)> 2B Besrr|E P 54 L3 AB A I AT Srisdntr B L &
FEE - AP IREBESFARE  FLP LB R EMT &
52003 11-12)» R F]2 @ @32 RBP| L F AN BL 0 LAY
PAERE P A A AOTH IR AT s AR LG > R

BE S BRMM o gt AR Y 0 T A A G TR

o

AL F Ok HRIE ' OARH BE RRAEAT L R H AR o R A E B

pe

B T ARSI AR A o d R WA B R LIE L R 7
BRI cBEF A AT EP O § 3 < > Tt 2003 E 2 45

G VA A R A FI PR s 2 N RELF v E LS

EM AL ATEIRLOL T S BERE C RLIEE A F R e
biig 5 € 11 AFRL b4l T 7452 T € 1" B2

R LT TR TRCEY B S RN e I p o
CEAF S ETEREL A A F BRI IRLNFREE 2o
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LoKRTE S Ak S P H gl i £ %

g &M tefip s ) P4 H(F &S 20031 12) 0 4
THAE EIRIG B PSS AP e B2 oA 2 ageA %

VR G- BBE ARG eT X R E P ERig A F 4

RSP RD REAP AL P ABRII ERIBREER K
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£ RGN AT

% 4-1 £ P ikig -8

Py Species Name English Name
¥+0p Chiroptera
< kg L Pteropidae
Er & X %8  Cynopterussphinx sp. Short-nosed fruit bats
Y bg F Vespertilionidae
¥z 4§ Eptesicus serotinus horikawai Horikawa's brown bat
_ Schreibers’s long-fingered
FE 32§ Miniopterus schreibersii bat g-me
a
L I 74§ Pipistrellus abramus Japanese house bat
_ Asiatic greater yello
~ § ¥§  Scotophilus heathii & yerow
house bat
o Asiatic  lesser cllow
B ER 4§ Scotophilus kuhlii Y
house bat
SLEg  Nyctalus velutinus

=~ RFRRasw

IR A E RIS F R (% 4-2)2 BE - 7 arh=ih 497

WIEF T fAshihs # 2R BEEEFRF - A ADF 3 LI 7
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RS BEEA 3RS a AT AHPE HFHRE FATE Y S
FLEHMA P A LEAR R R R B E Ao ERIE 2
TRt - T ERCFS AP AL PRI ERE BT B
BHER L hE BB AL Y SN2 BEEIG i s A E gL
BEUFIR G T EFMA BA AL O RAp i e TP B g B2

PRGE Y MR RA B BB ZR ] SO ART RS F

Mgt 4 IR Fr % (B RFELRE SR T4E) 2 J82
B FAEFHEFRAAL (M41) < RG> 2 k2 5o

frAasmig 57 2 P2 FHFFM S > B2 142 5 (Dialect) 3R %

(Law et al.,2002:201-215) > 232 3 2 4 B F{cd 5 F]3F i
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v Wik edk D ¥ ¢ eh3 48 3R % (Fenton and Bell, 1979:1271-1277;

ly

Boughman and Wilkinson,1988: 1717-1732 ; Fenton,2003:350-356 ) (]
4-2 2 4-3) 0 gLeb 2 e lhw] ~ E &S~ DR R R ARG L T oA 3 )
BT PRI R IR AR gl o I8t 0 BOBAET Y ATE L 2| ik

B SR S A R B8 DRR R AT B B S L

=

T T fEr 7 A AR R R RAL S R R SR

47 70 9 11*
® PP 4§ o o [ [
L I 748 o o [ o
Woliig o o [ [
R O O [ O
FHreif o o [ o
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W 4-2 B 5F45 5 MR R4
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2-1 BRNFLEH B2 F 2BRNF LS B2 BTF
(&F R2ESFB) (&P EPHRT)

23 TRARE F L R 13 54
2@']‘_’%_.31"5 L g f]} "ﬂ

3-2 43 g 3-3 kg
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£ RGN AT

ERRE

DR AR R
mARFE(FF)E AL

TR AP RREADBEFTT PP RLFELD

I P EBERARISG S AER LT RALAT
NE FEABEEDI SN FERL S o

2. PERNMEFERE - ()1~ (1)ER SRIE o

3. VII £ 2 1.%2 2. “In the first/second season”=> “During the
first/second season”

4. P2 %2 77 7v 5 DNA FHR E2 * 7> “. it 5 DNA
BRoladrt > naz 2 F@FpER

5@%%141§%¢%%m%%£1ﬁ§%ﬁm%gwm

3 4 % Scotophilus heathiiz| 11?7
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10.

11.

12.

13.

14.

15.

o
P4 %mis~ 5~ T2 E PR FRVE & R R

P6 2 (2)i 3k eT 5 773 bhig i 2w > T H IR
Skin-Bond(...)RE¥t— ¥ K5 (...) > ML EA AR BR bhbE B AR T
Pl AR M 7

P62 k72 %4 < JRET #I% > FI3 P26 2 HF FopLe

PO SRR LLFRVAS-ERHR "2 ITEALDF
g MEeee R F e @i CA-B-C2 D>
F AR R £ R 2R R G (7)) E (4
AAYREE AR EF FLIAAEF

POz 11 782 p . kP B “JO&E?Y 22£7)
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16. P12 4 3-1 B 7" 08 & o 122K T ¥4 3-1 4 25 B4
B H- A1) WASTE A E F L 5 B2 b
052G TR L(F SIE L)
A ERE AL R BEEH S M TR T k-

PR AR LN T o AP ZRELF T

o

i+ F R 2 none ¥ EELP R F1& R &
17.P21 % 32234t = 2. 4 3-1 2 3, & o
18, 2 3k E SR4F 31 2 T A B 2 FE095 (K T 595 - 3 5745
2 fEiEig) 0 A RIT - (AT REE)E Y - BAFE
ZRIBGOT R R T LR EP R RSP RET Y o
19, 5 1 (T3R8 (7(— )44 Sz WhigH B R Tk £ 1
2GR 0 fRER 2 R R et I A R(ER R A
AR L) T RS FRETLETHS (D) HEL M
B RMESAARE AR FTMAZR L o nd K
TAREFET AT IRLP e

20. SE P F R EED F A E - (2006.08.01.)
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