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Genetic Diversity of Insectivora and bat fauna
survey in Yusan National Park
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High mountains have been constituted the specific ecosystems in Taiwan. It is
inhibiting the higher species diversity and the important sites for wildlife conservation
and research. However, the high mountain range and a number of deep valleys may
have interrupted the interactions among wildlife. The information of the habitats,
species and genetic differentiation among the conspecific isolating populations should
be necessarily studied by means of biodiversity researches. Yusan National Park is
famous throughout the world for its unique mountain habitat islands where occupied
by two main mountain ranges, such as Central Mountain Range and Yusan Mountain
Range. Although the fauna survey has been done surrounding the areas, none of the
conservation genetics studies on the species living in the mountain islands in Yusan
National Park have been studied. It provides the best study areas and materials for
understanding the genetic structures of animals living in the mountain islands inside
the park. The objectives of this study are: 1) to determine population genetic
differentiation based on the mtDNA data of Insectivora mammals, 2) to reexamine the
cryptic species of Insectivora. On the other hand, the bat fauna information in Yusan
National Park was old and not yet investigated systematically. Therefore, the purpose
this study is also to survey bat faun at different altitudes, habitats and areas in the park.
The expected results will be built up a complete basic data of the mammalian
resources in Yusan National Park. In the results, the genetics of Anourosorex
populations was divided two groups, whereas the Soriculus populations were not
according to the geographical pattern. The mountain mole (Mogera sp.) might be a
valid new species. The bat fauna was surveyed in the areas of three visitor center

within park and total 12 species were recorded.
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ST W ShRTESis
)= & AT rT]‘Frm
51— B ARAE @ R

PR SV B I S B1 B RS ST R Y
650bp » H %] 32 {i{ %] (haplotype) « @Fxr&;@wﬂ,ﬂ PRI 40 € LS
& PR 7370p > HAE] 16 W TR - BRI T e
Elmiﬂ\;‘gj, 4@9 o SSEEIRF Y e 2 b ] £ 1140bp o

o
I') 3545 1k %= 1000 -+ bootstrap E1 S » A E] LV I?ﬁ: Rl B
= P e (E@.‘,l 1) [Ryd=Appul & lﬁ‘ﬁﬂ gt 0 E HFLF*‘ ’E*?Fﬁﬁlfi bootstrap
@j‘ﬁ @ﬁﬂﬁqﬁrﬁ | 49 < #[|"] statistical parsimony method F1 g H1 2 fif] j&t ﬁﬁ%@@f*%ﬁ
free (IR 2) > [t SR oty BTET 55 © Sy *U?Tﬁ“*fﬁl’ﬁ‘ﬁﬁ%é » Epl
R R PR BB R R AT g T R 2 R
BB o AT AMOVA AT SR = [N 2 i 7 PR TR fo Bt B
g - éﬁ%iﬁiiﬂi‘%ﬂf‘}ﬂﬁ &S e l’[ﬁ'«"lfﬁ'@ﬂ%ﬁ (AR AT R = B
[l JEU'F’ | S B A ﬁ%&gﬁ%ﬁ% Tl (P<0.05) (% 3) - Exact test f1U5;
ﬁﬁ%q’ ﬁfﬁfﬁﬁﬂf&@ BRI A - gl TR g e R T[T (3
4) o [lEg > = B 2 PJF‘@’F‘I@:% =R RS ?J’FE‘EG'E' PO FTE] Stk
(>0-8)5‘?§fﬁﬁ‘ "UWJE[E@%EQI‘*%E? D EREESS f“‘?ﬁ@@ﬂf“@ Fl1%7(0.04~0.128)
R H, T = FELS D 232 PR S R O R i

SO 1t

40 E i ="Hi Jﬁ@‘ﬁﬂ A 16 <1 3k b kI8 (M (3R 217 1000 % bootstrap
ETHOHIEE R ﬁ»ﬁﬁlfﬁﬁla > SR TR TR R PHRE T A < 2 RIpY RS R
SR AR (R YRR R 23 55 R PR R M AR A - B
TR (I 3 o 2 G O - P BREEA A £ B B I 4
[EFFEEST HIES 0.67 %= 0.83 > A4 F[ & 2ARIEH 8T ) HIFE 0.00091 == 0.00523 - 7
I AL S H Y T A AR BT (5 S I BRI (e
£50.49 » A ﬁl’g{[pnﬁ E O = ﬁ/ﬁﬁl g;r,fﬁfglﬁuywﬁﬁﬂ
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VI 2 G ALRAE I SR SRR A

=R
ELBER UL 8 5k (0 5)» B DNA VAT b 5 Rl
i R R SR, (A e [ IR A T B T, 8.4% > 1
PBES R [0 H 0 PISH o WRRIRE S o By R
194 HH
BT IR |+ = WL B RO B T A
Mogera g » [npRL==H YD Talpa BEEATT] - A=l 1 bl e -
5 R 10.0~12.0mm (C=HIESR 905 9.09% ) o FE ERRIS (I
TIRARA TS 6.9%) 0 [IRFOS B LIRS ENE L S
A T R AR L ﬁmww’wwﬂ@*ﬁwﬂw

2
;ggj o PR 1T 20.06~30.64mm » IR ARSI £
PO ST R » PIR ”W*:ﬂ%ﬁﬁ&f*ﬁﬂﬁ@%}mWﬁ%%@@
[ Ty s Gyl SRR = 2 P Py [ A
= /A M. latouchei = | WIEREERLY I I I FEEA SR = g FJ R e
PE ™ PROTSPIAV TR AR S A0 5 2 PRl | o

3=t =] 3/2, C 1/1, P4/4, M 3/3 =42

R R B VOB 5T PSS s 5y 2
SY= R LSRR TS 2
FE P A S Y

P - 5]‘5%

ii;:f/ OISR TP o [ RO S PR O T
iﬁ?\fﬁﬁéjuibﬂf?a;ﬁ%f‘ﬂ/ [U5Y2% (Hsu 2001) - F,ﬁi: [GRAUIEEAE E
1500 J‘JJ—FIpr|EHT}‘:1’Fﬁ%?J‘$H,E-l%ﬁﬁ’v} VI DI EFE SR RS T
TR EE LIV PN 0 F [?ﬁ?laﬁ(Acrossochellus paradoxus) FL kAR R A< flL o AX
AU L - if. FOip it > 554 mEDNA 23] 5 2 Fﬁw,b AR @ifg i ASE
[E57 [~ (Wang 2000) - ﬁ CSSHIE QLS iR ;Hay;—{ﬁfgjﬂggﬁrww@«pm,
1 SRS o RS T AR G190 RFLP
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53 ATEL T (Rhacophorus moltrechti)fiy mtDNA » éﬁﬁiﬁ\lﬁﬁﬁi [éiﬁéﬁ?ﬁ'lﬁﬁﬁ%ﬁiﬁ
A E PR T (Pl ge (B 1997) o FE{TI PV o) BESL g 3R 4 v PP
o gy S B R (FpH9 1995) F e

(ERLSPE 55 T e f lﬁ.'ﬂ% ﬁﬁfwﬁéﬁljﬁ PR [q’fr’;l’?iﬁ’?}fﬁ@f"/é%? [HESES K]
RO IR S P S T I RO A ERLSS iy ek R IO
P OB & I P 1 [ P S T ) P e -
73 HJJE" FlI EJU#P [t v = 52[1 ¥ (Naemorhedus swinhoei) > 75 #7 mtDNA
cytochrome b gene Ffrﬁ?f%ﬂ VR PR SR B T IR R T B R N R
(9= 2002); PI9t)] RFLP 53#755 T il Ff\Hlﬁ EEEI Y ﬁIJF[fﬁ%E{E(Apodemus
semotus)fiy MDNA FE 2 EH ] =~ 57 5(Hsu 2001)3?;;5‘731@[‘&%5? SR
IR TE AR & O EaE Y H RS PE e e 3 (RS [hyhh 53 T 7 R
ﬁ S PP > e ﬁ [1[F TEEk(Volemys kikuchii) » 53 ‘ﬁ HyEFS 2000 2t R~3500 *
P TR 2 IR F R 0 R RIS SR R
TFIfREE L R EL P T ﬁ}[ﬂ@ﬁ " FJ SN Y E ST (e 2 ?FTUJFWZ%
e 7}’;2*;}%"[57;” [ WE'L [ ﬂ ﬁ Hpﬂjiﬁfpf F[F,“EIEJTE‘[ﬁlyJI

I SRR ST T TR R W
IFI P53 ekl > B RT3 iyl Py B e i
Tebf s FEA AR e IR FY 300m £ 3300m fﬂfr?‘ﬁ’?’]?%?‘% FETHE TR
1500~2500m Fidet fy (Yu, 1994) - S 55 A7 5RP L1 1 2T o i = E RS
S AN ﬁEW“ ( Alexander et al. 1987) - %T%ﬁj@@’;ﬁﬁ%%ﬁ@bﬁﬁ%ﬁﬁ
A R £ I S A R T R S I )
o SR R NG ’?[ Yarfsig [ dfai- (1200~3800 M) > FLPNTR R
BSIEEA > )| (VPRI ST ke - [y SR Ot
FIE P > SR B > P [T R RGP < (e o) Ao
o ',?ﬁf)@%@ﬁﬁw%ﬁ%m%%f“ BREE > =y HRHEE cytochrome b H-j[]fY
AR '?W*‘%ﬁ?ﬁf TR TR fRIRE TR ST
Al G BUT o J R - e IR RIS HIREORET e 2 2
AR DU o BGRDIATL RIVESTRINE L TSR i R A5 FTJ I
P = e S 9% P S S TR TR B BT TS » o SR AN
’fl’f[ B A T2 M ok S5 o T S R EROAY T PRI R
0.01962 » 7% 737 bp [[1¥| 66 [ 2% it pa | [HERIAI [ [P E ot » A 17
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AN ) <R EIT] SRR A T e PRSI Pl pUPAATIE T e g
T IR R R AR ) (91.990 ) (LY T P LA R i 1557
Eath pﬁﬂ@&@ﬁﬁ*ﬂ fhLAS RS Sl i OIS - F e igES > (e
A5 50 [ PORERAE T o A T 5 ) 2 ol 7 90 b HTBS R P -
PP o %?ﬂjﬂ’g R ZEFEENI @ <13k b(Cytochrome b)EﬁiEW Sl
(it > AR I AT PRSI (ORI T GRS (1)
YRR B R VAR

Y A @n’ﬁ&@fﬁ'?ﬁdﬁﬁ‘l

71?7‘*'%‘@7353@%?[%5@3&?‘%'L/EEE'ﬁ@r (Myotis sp.1) ~ 7 #5 51 ~ 7
fﬁ'J‘Eff’E?rﬂ'Eﬁ S VEVEIRELS IR - SRR (Murina sp.) 1T 08 81N
Mg T P A MR FR SRR A B SR REr (Myotis sp.1, Myotis sp.2)
pﬁ@ ENIE - F‘ﬁﬁ' g ﬁ [ [ i (Pipistrellus sp.) ~ %1 (Kerivora sp.)+ 7+
A BRSSP SR VRN LS B S SR e e b I B
REPIFE (e 6) o FEF ARG U it o A2 i Sy 3 5L F B AR 4
i iE s Ufﬁfﬁ JRISAMSE TR RS PP D S B M) ([ 4)

i

g
»%‘3 Ii~L [E}[HI [Er}ll:ll v E [n FEEL S OE R SR o H A Myotis

sp.1 H 11 37> Myotis sp.2 H 1 57« H 1 Myotis sp.1 == i vEL =" i %Uﬁ \
VRS E2 e e PUE i Es e Ais s o U SR e gy
RSN ﬁg_'é s B PP RS LR (h) Myotis sp.1 E
= ?f}w P R I R S R [PHRE - [ Myotis sp.1 i PERE o
Myotis sp.lé?“g'“]l}dggf' g 9 fWEUE% e S (FA)~ 4R (ThL ) »
= (TIB)~ & fld# = (HF)» 298 BF 2 B (@=0.05) (& 7) 5 ¢
THYHE 1 Myotis sp. 1EHF'H]J”JEF'EI”§%E BRLIPRE (JRHTS) ©

Myotis sp.2 9t Il e KL PP R = et - (LI 9HHRALES e %ﬁ?*
T LR B B R € SR S L SR B
<o SRV AL L > B RRATAR R G O PP L 9 - Myotis sp.2 9t
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}"HF‘U B (FA) PRI (Tib)» 935 (THL) =2 &3 = (HFL)
’F%ﬁ%*‘\ﬁf‘ﬁﬂ”@&f'% (%< 7): Myotis sp.2 £l pfi Fﬁ u(iﬁ% X PYRETEEL
SHOEL ([R6) -

Myotis sp.1~ Myotis sp.2 P/ EL =" S (A HF (FA) MR (Tib)
B33 =¥ (F7)- 5 Myotis sp.1 ~ Myotis sp.2 = PLiELs" dEi 1 = HPEFIR
BRI 5553 53 A b 2% (R T Bl 0 (TR 7))

2 ’F[ﬁj%%@

ELT W E P o e 1 ) LD A ofr%,ﬁ;wﬁfeyﬁz#ﬂ/ﬁw@ . %E‘_[HI ;
PPV TR B gl B & VRGO il |
=B PRI (Y R 0~ AR f[4 i (I [fz_rzfg gm&a‘f
AR o Yhﬁ’?ﬁ@&fuﬁ%ﬁ%ﬁq% SRS § -

7 IR L0
LTI E 7 o Tt PICEIRLAEL A - DR R (AR SY
PoRvBESEl P R RCARIC 5 IV % H %ﬁ%ﬁ‘/ﬁiﬁﬁﬁéﬁ
B A E AR - e 5 A TJ[fEZ"% > =R A
TS AT ey SR < 53 BT & 2 ) B R U EJ?FL“‘F [T
o IR :f]mkﬁ'éwthiﬁﬁ,\l[ipj L, o »%‘E@T EELEN
AR SRS

4 IR
ALY W P o T o T LT A o P A A 6
i kSRR R PR B AR RS -

5. = AL

FIOARCER %‘F‘[ TEWJ‘” 1935 F I EVE- 424 > = 1996 Eﬁ}iﬁ—;ﬂ*
L%VKWWW**imﬁ.ufZWO‘Nhf@ > T B At
SREL » B2 BL o A R SR PEITS B 0 o RBEL b S
;I/gg?;»u g\ucﬁ'[%fg}*gwpqﬁl 8 quﬂl 9.
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FFEHT 1995 =+ Fl SR ERRATS 2160 T POt bR S 5T
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21 (iR TR Fik

*

(PRl Br PR 5 [ ] AR AP THRLES TS % (m)
H AT 4 2002/11/24-30 160 3357-3513
=yl 7 2002/10/14-18 200 3683-3718
rﬁgp [ 2 2002/4/1-5 405 2653-2848
s 11 2003/2/6-10 630 2100
2003/6/6-9

At 1 2003/8/4-7 150 2030
A 12 2002/7/22-24 160 2860-3071
i BT 2 2002/7/28-31 440 2100
I 7 2002/5/31-6/4 220 2115-2322
EntiipeXt 3 2003/8/13-19 260 3380
AL 1 2002/8/29-9/1 120 3000

Bafd 1 2003/11/11-14 180 2000
AR 51 2925

2.2 GBI TR
RN SRMPER SRR e ()

| 1 2002/4/1-5 405 2653-2848
2001/8/24-27

jrasca il 4 440 2500

[T 2002/9/1-4

ElaS: 2 2001/07/16-20 320 2030

e | 15 2001/8/18-22 180 2100

VE 3 2000/12/22-25 120 1000
2001/3/28-30

A 5 430 3000
2002/8/3-11

el 10 2002/7/19-23 480 1500-1750

AT 40 2375




R S AR I SR SRR A R

# 3 (IRFTE = | B R (2R FREEY AMOVA 53 A

variance % of o
d. f. o y-statistics P value
components  variation

Among groups 1 0.80569 19.92 0.19920 0.01186
Among
populations 9 54.116 23.42 0.29241 <0.0001
within groups
Within

40 91.672 56.66 0.43337 <0.0001
populations
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242 | R SRR 55 (-

*

2

3

4

5

10

11

1.4 45T
2.3 L4
3.8 L

4 B EE 4

5.5 B b

10. & gL

11.% 4

Table of significant differences (significance level=0.0500):
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1B 7 AL B R SRR

%5 FJ"JF[ [EEEL(Mogera sp.)iVR & ?Elgﬁi

Wk AR W WE (e =R Fi =
BRI (2) (cm) (cm) (cm)
001 T[iﬁﬂ[' 2 35 12.45 1 1.4%1.4
002 A 41 13.5 1.05 1.5%1.55
003 M BT o 43.5 13.6 1.25 1.3*¥1.4
004 e EI =/ 23.5 12.35 1.05 1.4%1.4
005 M BT =/ 28.4 12.95 1.35 1.4%1.35
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Rhinolophus monoceros

(70kHz)

i i

Hipposideros terasensis

(70kHz)

fipsi
Murina puta

(70kHz)

= ﬁ?" - ﬁé l'l @E{

Harpiocephalus harpia

(70kHz)

DRy O
Murins sp.

(70kHz)

Ve LS O

Myotis formosus watasei

(60kHz)

=R
Myotis sp.1

(50kHz)

L g
Myotis sp.2

(50kHz)

£ 0

Plecotus taivanus

£ i

Barbastella leucomelas

R
Pipistrellus sp.

(40kHz)

i

Kerivoula sp.

(70kHz)

Fint

= H AR

*

K

b

~ b

o




1B LB I BRI SRR 7 2

% 7 F VAR E (Myotis sp.1 & Myotis sp.2) Z=EPvELE 45 9 FI =it
Species FA TIB THL HFL

M. latirostris ~ 34.00 + 1.51 C13.89+1.31 C4.00+0.52 B831+0.54 B

Myotis sp.1 35.88 +1.28 B1692+0.87 B5.61+053 A852+138 A

Myotis sp.2 39.62 +1.21 A20.50+0.55 A6.06+0.72 A6.19+£097 A
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BEEE A 0 X8 Ao ML
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B4 = T Y I = ARGk R RS B




(a) (b))
!5 Myotis sp.1 BT
(a) _'—%%Tﬁﬁgiﬁ-[ (Ventral view)
(b) FEFERIF (Profile view)
(c) ™% (Mandible)

[ 6  Myotis sp.2 P i+
(a) j—%ﬂ?}ﬂgﬁfiw (Ventral view)
(b.) R (Profile view)
(c) *%—;ﬁ*l?f‘ (Mandible)
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