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Abstract - The purpose of this study was to investigate the characteristics of species by comparing
the external shape traits and skull size of Tscherskia triton in Jeju Island from May 2014 to
November 2016. Body weight, head-body length, ear length, and hind-foot length were not
statistically significant (p > 0.05), but tail length was statistically significant in females compared to
males (p =0.003). To examine the secondary sexual dimorphism characteristics of the collected 7.
triton, B_HR, T_HR, E_HR, and H_HR were calculated based on the head-body length, and only
T_HR was statistically significant (p=0.003). Because of comparing male and female averages,
among the 21 traits, the greatest length of skull (GLS; p=0.020) and occipitonasal length (ONL;
p=0.014) were statistically significant and length of incisive foramen (LIF) was statistically
significant, when the significance level was 90%. However, the other 18 traits did not show
statistically significant differences between males and females (p >0.05). Other than GLS, ONL,
interorbital breadth (IB), and breadth of occipital foramen (BOF), there was female-biased SSD.
The results of this study are the analysis of external morphology and skull characteristics of 7.
triton in Jeju Island and will be used as basic data to understand the morphological characteristics
of T. triton. In addition, the data can be used as a basic information to compare characteristics
of T. triton, which is known as a single species, inhabited in China and Russia. The data will
play an important role in biogeography and ecology research of T. triton, based on geographical
conditions, climate effects, and habitat environment.
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Aol Bl P2t (gigantism) == @AE Ho]H (Foster
1964; Lomolino 1985), T4]A £52 =7

ot v, 718 ABSHe $5L 2ustEE 5 A4 o
FME & F7)0 o]z} dLo] BiE i (Lawlor 1982).
T3 Y MARAAE F& Aol AA = A= 2
3t 7130 A= ARG © 2 FFFo] 1.2 (Ochocinska
and Taylor 2003), 7]% W3] oJsjA = 4o A&lsh= A
AFY A Sxof IS & 4+ ok Millien and Damuth
2004). 2FZEWE Aol A2 ste fFEHA o T (Sorex
araneusye EES| AASHE AR BHo] § ARE 4
F& Bthe AFZ I (White and Searke 2007)% Jth. Z
429 Aol 4 AT Fejota st w7t BE
Aol vls oF 3.8 Erhe Aol 34 71E3 A& A=
5= 2AZ $8H7I= stk Millien 2006). o] A+
2E AFxo| MAst= =7 (Carpreolus pygargus)®] 73
¢ AFE Joo] e Yoo § 22 FgFs HolH
(Park et al. 2011), FE 2o (Myocastor coypus)= AF= A
A A Aol e W 4R AR o 2 Al
2helE H} 91tk (Kim and Oh 2017).

AEGFIS A8k o Wl F23 935 )
AR 7o YESA SAS wotstr] s 4
AL AT AR, AR FE 5 A 54
Ao] FAHoh Fasit.

A 2] & (Rodentia) B9 E F 1} (Cricetidae) B HE F &
(Tscherskia)ol £3l= VS F (Tscherskia triton)y= A A
Aoz Fo) BER A B2 % FENo} Kofo]
o REEE 49 mafolt A2AA HRE el oA
£ A ABEFHE AT (Song et al. 2005; Li et al.
2010; Xue et al. 2014)2} A AR A5 37, Ao]l&E EA 9
W3E A7t o] Fo Rt (Zhang er al. 1999). THolA= 7
71%t Y= IR A9 53 A Ao EEdirh=
7122 ¢] B3 AR (Won and Lee 1975; Kim et al. 2011)7}
B3E v et 1 olF SEHes WRIH 1 FL
TS GAY Exdtt= FEE QT J2 B0 A=
AN AARTHE Hil(Jo er al. 2012)9F AFEF2A AT
(Koh ez al. 2013)E &3l F=2 vdd et AFE9 vtk
dH7F FYe Folzkar WL, Park and Oh (2017)°]] 9
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2579 5, FA Sl AAL, §08 Hol
AR AL 20149 2016E71A] 3WZHEE 5Y

11497kA)) 2170 5<¢F APsch 2319 AAE 5
Fet QA= okejollA] 712AQl HoleE €& & 3

AA 80% oer& o]&sto] LAt o, 2
A&sH] &% 25~27°C, S & 50~60%2] AFSA
}4 Tt (Jackson and Van Aarde 2003; Yoon and Han

o
rr

dc ot o

>~

]_

ox oF T

o
Flo

o= B

Mo
iz
ol

2004).

2. 9598 53

EET @RS Foto] BuE BE 5 £ 144AE o
&3tk R FEH= AF (BW, body weight), M| 2} &5
9] Z o] (HBL, head and body length), 222 ¢] Z o] (TL, tail
length), #¢] Z o] (EL, ear length), 51%2] Zo] (HFL, hind
foot length)E =434 t}. 22} A& 0] 3§ (secondary sexual
dimorphism)®] R G 54 AHE7] 3 ] - 5%
Zolg 7|&22 BW, TL, EL, HFL H| &5 AAbsto] A/
W - &5 Z°|(B_HR), L8] ZAo|/Me| - 7§ Zo|(T_HR),
A 2ol - &5 ZOl(E_HR), e Zo|/mg - &5 2ol
(H_HR)E AHE3I AT (Table 1). |52 ZAA & (MW11300,
Cas, Korea)2 ©]83to] 0.1 g @92 4551, o= A
A7 2] 3 2 (500-181-20, Mitutoyo, Japan)E ©]83}4] 0.01
mm S417H4 2 shsict.

FHES &% &2 Conroy and Gupta (2011), Markov
et al.(2012), Li and Liu (2014)9] YHE|A o] &H FAE
FolA 2171 A5 AAst SAsHAH. A4S FH=

23} Zth(Table 1): MW Z o] Z o] (Greatest length of
skull, GLS); & - &5F X Z o] (Occipitonasal length, ONL);
w2 Zo] (Nasal length, NAL); ¥ &|m 2] Z o] (Frontal
length, FL); St 2w 9] Z o] (Parietal length, PrL); @&
9] Z (Zygomatic breadth, ZB); & Ato]¢] Z (Interorbital
breadth, IB); 9449 % (Breadth of rostrum, BR); ™ 2]
vt Z o] (Basilar length, BL); AX|59] Zo](Length of
incisive foramen, LIF); 1. 3Z W ] Z o] (Auditory bulla length,
ABL); 9Z 5537 (Breadth of occipital foramen, BOF);
g olgYE 9] Zo](Length of upper molar series, LUM);
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Table 1. List of the external characteristics and skull measurements with abbreviation and unit
Measurements Abbreviation Unit
Body weight BW g
Head and body length HBL mm
External characteristics Tail length TL mm
Ear length EL mm
Hind foot length HFL mm
Body weight/Head and body length B_HR
Secondary sexual dimorphism Tail length/Head and body length T_HR
external characteristics Ear length/Head and body length E_HR
Hind foot length/Head and body length H_HR
Greatest length of skull GLS mm
Occipitonasal length ONL mm
Nasal length NAL mm
Frontal length FL mm
Parietal length PrL mm
Zygomatic breadth 7B mm
Interorbital breadth 1B mm
Breadth of rostrum BR mm
Basilar length BL mm
Length of incisive foramen LIF mm
Skull Auditory bulla length ABL mm
Breadth of occipital foramen BOF mm
Length of upper molar series LUM mm
Condylobasal length CL mm
Length of upper diastema LUD mm
Length of upper incisivers LUI mm
Length of mandible LM mm
Height of mandible HM mm
Length of lower molar series LLM mm
Articular height AH mm
Maximum width of brain case MWB mm

HErMIEdg7] - A2 Ato] Zo] (Condylobasal length,
CL); Yglo]& Ato] mA g o] (Length of upper diastema,
LUD); &Y Z ] (Length of upper incisivers, LUI); O} & ™
9] Z 9] (Length of mandible, LM); o} €W 2] o] (Height
of mandible, HM); o} 8 o2 & 9] Z 9| (Length of lower
molar series, LLM); ¥4 9] (Articular height, AH); =gt
Z o Yu] (Maximum width of brain case, MWB). F71& &
Qo 24 A AL o gsto] AAAAHAR 001
mm $7HA] A5t nE Q_‘,ﬂ_ g #A3 =z =
X W) 2Re 24 0A1E Fol7] Astel 33 wEal
. AT 2510 BRge el o gakct

izl
OB
()
1o

S

e AT AL F 15 % 73 3
ARl HE -5 o], 129 o], A9 dol, 5o o]

=
Y SA B 9 2%} JHo|y EAE v|usty| Yt
o] Mann-Whitney U testE A3} TH(SPSS 21.0 version,

Chicago, IL, USA). p-value”} 0.05 1]+ 7
folsitya BT

+ e AHLR

2) &5 27101 XI5
Ao m2 =2 37] 2fo|o A2 Atslsly| 95}
of Ztzko] FAof et 42 27]01F A5 (sexual size dim-
orphism index, SSDI; [(&A A X/+=H SAHA])—1.0]%
100)E AHE3HATH(Levenson 1990; Zidarova 2015). A 0]
TR Blste] 2 A o @goz, 30 ¥ 2 Aol

=9 #ez yehfseh
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Table 2. The measure results of Tscherskia triton which were captured in Jeju Island

No. Sex Data BW (g) HBL (mm) TL (mm) EL (mm) HFL" (mm)
1 F 2010.05.24 112.7 162.75 87.39 19.27 24.5
2 M 2010.05.24 95.5 167.66 80.74 19.58 26.63
3 F 2010.05.24 1224 167.16 103.34 20.30 24.52
4 F 2010.05.24 1014 159.29 85.89 16.89 25.05
5 M 2010.10.23 96.1 170.96 83.98 20.15 25.20
6 M 2014.05.22 148.7 176.87 81.76 19.63 27.46
7 F 2014.11.10 139.0 181.19 110.25 21.13 26.37
8 F 2015.07.29 124.5 183.70 114.70 19.12 27.64
9 F 2015.07.31 1424 183.17 111.71 2041 27.66
10 F 2015.10.19 106.2 167.40 102.84 19.53 25.94
11 M 2015.11.04 117.8 184.28 83.75 20.10 2493
12 M 2016.05.28 87.0 184.82 78.69 19.03 25.62
13 F 2016.05.28 874 171.38 101.55 20.22 24.12
14 F 2016.05.29 123.6 188.93 110.82 20.98 26.22
Mean+SD 114.6+£20.1 174.97+9.45 95.53+13.46 19.74£1.04 25.85+1.20

“BW, body weight; HBL, head and body length; TL, tail length; EL, ear length; HFL, hind foot length.

2 2% A9, dEFEH = AF 114.6£20.1 g(87.0~
148.7 g), M2 - &5 9] Zo] 174.97+9.45 mm (159.29~

188.93 mm), A< Zo] 19.74+1.04 mm (16.89~21.13 mm),
Sdko] Zo| 25.85+1.20 mm (24.12~27.66 mm), 22| &] 2
©] 9553+13.46 mm (78.69~114.70 mm)°|§ict. F= Aot
(Smith and Xie 2013)2 A|F 92~241 g, W& - BF Zo]
142~220 mm, #H Z°| 17~24 mm, S& Zo| 20~25 mm,
w2 o] 69~106 mm M2 G A i, ZA Aol df
e AR7F BRYste] APH R AxT T HEEHY
As 2 AP Fdo] vjud &= gt ot =3t
= HdE R AFY HAREY Aol oF 100 go 2 wj$-
ax, 5] Zole 3= e 24.12~27.66 mmo| 1L, F=
AT 20~25 mm=E o Zol7} S-S AT 4 AL,
F ke JE= gARE S5 vgE R Sy vdE S
o] Heke] Zo|7} Atk §F 23 (Won and Lee 1975)2F=
FrAREGTH A ol whet AHAE W=, Hol, A 4R & F
I ZE AAEA O Sz wet Je] Zolof Zfolzt Hh
ASE 4~ Qlth= A A+t 27} (Blanckenhorn 2000; Gaillard
et al. 2000; Zannése et al. 2006; Martin et al. 2013)Q} F-AF
A A= AFE, FREE, T Yobrt F=of A48t
= H9E s Ao Feed E4S vusts A7 28
shrhar e

HE s O 7 S R FHE vasjiy, Alee
A 1299+246¢, 57 121.3+24.6g0 2 Ao 2k 86¢
Ae o FARAT sAZC R |I5tA= Y= A= U
et (p=0.739)21, Ao Zdol= ¢ (19.83+1.26 mm)
o] 423 (19.70+0.46 mm)¥.t} 0.13 mm ZA Uebtou &
oAl G Ao Usyt(p=0317). 284 129

Zolof QA= dA o] 101.83+946 mmZE =7 (81.68+
221 mm)Eth oF 23.14mm AE A3, TAFCZE &
o (p=0.003)3t] 4A LA FA 54l k= A &
AT & ATk o]= AF 120 BT A S HFe=
o YR FH 32 E4& v 23t (Park and Oh
2017) FAFSEAT. B M - 55 Zol, SIEe Zo
= Ao ARG ZH2F 448 mm, 0.56 mm F= ¢ FS
o= TSt Fo5HA] ALZ YEgTH(HBL, M,
176.92+7.71 mm vs. F, 172.44£9.92 mm, p=0.257; HFL,
M,2597+1.06 mm vs. F,2541+1.20 mm, p=0.317) (Table
3).
H

L oFL
'CI%-'C

SEF o] 22} A& o]F (secondary sexual dimorphism)
A drel7] el M -EF dol(HR)E 7IEL= A5/
2 - 55 Zo](B_HR), 8] ZAo|/m2] -7F Zo|(T_HR),
A Zol/me - &% ZOl(E_HR), & Zo|/mz] - &5 2
O(H_HR)E At&3te] £43 A}, 24 me] Zdojof gt
W - &5 Zo|(T_HR)Wo] FAZLZ {3t Aoz
EP T (M, 46.25+2.56 vs. F, 74.89+9.96, p=0.003). YH
A B_HR, E_HR, H_HRZ SAH o2 {3 2}o|& Ho]
A= AAUTHB_HR, M, 68.32+11.99 vs. F, 74.89+£9.96, p=
0317, E_HR, M, 11.15£0.61 vs. F, 11.51+0.47, p=0.257,
H_HR, M, 14.71+£1.02 vs. F, 14.76 £0.64, p=0.947) (Table
3). HTQ Rartus norvegicus®] S+ Ag 4D d5EFg J
A3} B_HR, T_HR, E_HR, H_HR¢] 2% A X0z {9
SkA] Yth= AFAdet €9 R. tanezumi= B-HRYEO] F
ARog2 §ol5tAth(Kim er al. 2013). H|FEF ] AL
FAR 9w - &5 Zol7t tha AR, AA Y| 1] Zojgt
T-HRo| AAHLZ fositt= A HHEF 159 T4
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Table 3. External characteristics of Tscherskia triton captured in this study
, Male (n=5) Female (n=9) o .
Trait Significance
Mean = SD Mean*SD Range
BW (g) 121.3+£24.6 95.5~148.7 129.9+24.6 101.4~169.7 n.s.
HBL (mm) 176.92+7.71 167.66~184.82 172.44+9.92 159.29~188.93 n.s.
B_HR 68.32£11.99 74.89+9.96 n.s.
TL (mm) 81.68+2.21 78.69~83.98 101.83+9.46 85.89~110.82 *
T_HR 46.25+2.56 58.98+3.10 *
EL (mm) 19.70£0.46 19.03~20.15 19.83£1.26 16.89~21.13 n.s.
E-HR 11.15+0.61 11.51+047 n.s.
HFL (mm) 2597+1.06 24.93~27.46 2541£1.20 24.12~27.66 n.s.
H_HR 1471 £1.02 14.76 £0.64 n.s.
'BW, body weight; HBL, head and body length; TL, tail length; EL, Ear length; HFL, hind foot length.
“n.s.: indicates not significant; ¥*p <0.05.
Table 4. Comparison of the skull traits of Tscherskia triton captured in this study
iy Male (n=5) Female (n=9) . o b
Trait SSDI" (%) Significance
Mean=+SD Range Mean +SD Range
GLS 41.12%£1.52 38.77~42.88 38.50+1.34 36.40~41.04 —6.36 *
ONL 39.82+1.67 37.32~41.93 36.98+£1.40 34.74~39.41 =7.13 *
CL 37.62+2.03 35.98~41.08 38.79t1.74 35.74~41.19 2.90 n.s.
BL 3599+£1.82 34.55~39.07 3735x1.75 34.33~39.83 3.55 n.s.
NAL 14.59+1.19 14.04~16.54 15.09£1.00 13.36~16.83 3.60 n.s.
FL 12.12+0.76 10.99~12.23 12.62+0.90 11.66~14.19 3.5 n.s.
PrL 12.09£0.60 11.22~12.68 12.40£0.69 11.39~13.45 2.01 n.s.
LIF 6.86+£0.39 6.39~7.32 7.41£0.38 6.89~7.92 742 n.s.
ABL 8.90+0.36 8.30~9.26 9.11+0.33 8.63~9.52 2.17 n.s.
7B 2041£1.08 19.16~21.48 20.75£1.06 19.26~21.59 1.32 n.s.
1B 5.98+0.44 541~6.68 590+0.31 5.45~6.50 —-1.23 n.s.
BR 6.92+0.52 6.36~7.72 7.19+£0.56 6.54~8.32 321 n.s.
BOF 5.22+0.26 4.93~547 5.17%0.15 4.88~5.37 —-0.90 n.s.
LUM 5.58+0.17 5.40~5.76 5.62+0.17 5.28~5.85 0.36 n.s.
LUD 11.91£091 10.79~13.31 12.31£0.70 11.26~12.57 345 n.s.
LM 21.64+1.18 20.61~23.61 2197+1.31 20.21~24.08 1.17 n.s.
HM 9.13+0.56 8.56~9.76 924+0.54 8.24~9.99 1.12 n.s.
LLM 5.72+0.20 5.49~6.03 5.83+0.24 5.44~6.12 1.82 n.s.
LUI 6.26+0.80 5.28~7.16 6.55x1.44 5.38~9.78 6.66 n.s.
AH 11.48+£0.68 10.85~12.46 11.82+£0.72 10.38~12.51 2.98 n.s.
MWB 15.68+£0.41 15.03~16.06 15.78£0.40 15.54~16.36 0.31 n.s.

IGLS, greatest length of skull; ONL, occipitonasal length; CL, condylobasal length; BL, basilar length; NAL, nasal length; FL, frontal length; PrL, parietal
length; LIF, length of incisive foramen; ABL, auditory bulla length; ZB, zyomatic breadth; IB, interorbital breadth; BR, breadth of rostrum; BOF, breadth of
occipital foramen; LUM, length of upper molar series; LUD, length of upper diastema; LM, length of mandible; HM, height of mandible; LLM, length of lower
molar series; LUI, length of upper incisivers, AH, Articular height; MWB, maximum width of brain case.
“SSDI are size difference indexes between males and females captured in this study.
"n.s.: indicates not significant; *p <0.05.
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NAL FL

BR \% LUM LUD LM HM LLM LUI AH MWB

Fig. 1. Diagrams of the SSD index of Tscherskia triton. SSDI are calculated from skull measurements. All abbreviations are given in the Ma-

terials and Methods section.

i)
flo

o ZF FoRE Aol gle ALE UEkTt(p>
05). WEw Zd Zo](GLS)+= A (41.12£1.52 mm)°]

S o

OFA (38.50+1.34 mm)Eth oF 262 mm 2, F -TLH
Z10] (ONL)E 47 (39.82+1.67 mm)o] %3 (36.98+ 1.40

mm)}2th 2.84mm 7] A2 YeELGthH(p=0.020; p=0.014).
a8y §F29 E(ZB; F,20.75+£1.06 mm vs. M, 2041+
1.08 mm)¢} Y3t 2] uH] (MWB; F, 15.78+0.40 mm vs.
M, 15.68+0.41 mm)= ZZ} 0.34 mme} 0.1 mm= 0] HE 3t
Zpol7h ATk (p>0.05). 223 HAAF| Zo|(LIF)Y p-
value:= 0.0722 AZ37F 90% &N A {93+ ZJol7} ¢l
o= AL geld 4= AUTH(F, 741+£0.38 mm vs M, 6.86+
039mm). 4& F7]o|g A5 BHH, AL FAHLE &
ot = FFoE AY BE oA Aol ¥ AAY
Zo| Y2 AgS Bk AA 217HA] FA FollA =W
Hdf Zo](GLS), & - $F5 Zo](ONL), & Ato]9] &
(IB)¢t i+ =537 (BOF)&= 73 HaFA el 44 27| A
o] (male-biased SSD)7} AL, o] & At U A HE
W57 - |24 Ato] Ao (CL), MW Hie Zo](BL),
o] Zo](NAL), v ejw o] Zo](FL), Am 2w 2] Zo]
(PrL), H2]59] Zo|(LIF), 12| Zo](ABL), §&352
Z(ZB), 4+9 Z(BR), g5 EY o] (LUM), ¥
o]5 Ate] B Zo](LUD), o} w 2] Zo] (LM), otz g
W 9] ol (HM), ol ElojayE 9 Aol (LLM), Y Zo]

(LUD), #4 =°l(AH), ¥ Zdf JH| (MWB)
Z ol A& 37] #}o] (female-biased SSD)7} L
Epytch.

A ojeh WAl o] $AE AT o) 2 B
A& AEst= A A9 (sexual selection)= Lindefors et
al. (2007)Q} Zidarova (2015)0] Q3] E1 ¥ df ot 18
U A - A Abol Y] A AR whet AT =AY 2
717} ¥l A 7] = AL (Isaac 2005), 34 Ao B &
e 7ML FolAe GRY AEd W ol 2757
gzoll AR 7o A7|7F F7kste] A 27] o|F A4
o] 29{HE AWE Ho|7|E Ztr}(Zidarova 2015). 0] AT
oA Al o] &H A7E o] dH oz g 7Y A7)
2ol AFdte dHolle AL o] doe= F o AR
AF7L o] Foj Ao AR hREY FAANH R 4
o] AEE BVl vt YA st Aew
&2 (Jo 2015) BITFE F &) etz EA4o H|Fo| & o
WA T Algg dholel 22 a9k HEAo] & Aol o
At

Hew o Zdo](GLS), ZW o] Ao (NAL), Z - &7+
Zo](ONL), =% Ato] Z(IB) 4714 P& i< =
gy = Ad 7 A4 v 4+ gdey o B4
< H2E 5= U=t (Table 5), =2 3 ek w2
2|t Ao (GLS), Z# 9] Zo](NAL), & - FF5 Zo](ONL),

AR AP
(¢}

=
-

A
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Table 5. Comparison of the skull traits of Tscherskia triton between China and this study

. Korea China (Zhang 1986)
Trait
Male (n=5) Female (n=9) Male (n=46) Female (n=239)
GLS 41.12+1.52 38.50+1.34 36.84+2.50 3943+1.83
NAL 1459+1.19 15.09£1.00 14.58+1.52 15.09£0.64
ONL 39.82+£1.67 36.98+£1.40 3644+£243 38.61t1.14
1B 598+0.44 5.90£0.31 5.55+0.66 546+0.19

IGLS, greatest length of skull; NAL, nasal length; ONL, occipitonasal length; IB, interorbital breadth.

L3} afo] Z(IB)ollA Z+zt 41.1241.52 mm, 14.59+1.19
mm, 39.82+1.67mm, 5.98+0.44 mm©°] 3L, = 7 (GLS,
36.84+2.50 mm; NAL, 14.58+1.52 mm; ONL, 36.44+2 .43
mm; IB, 5.55+0.66 mm; Zhang 1986)3 Rt 7+ Z+2} 424
mm, 0.01 mm, 3.38 mm, 043 mm= 3t Htto] thh & 7
Fol Atk Aol AL vHH, dAA = 2wl 2
O](NAL; K, 1509+ 1.00 mm vs. C, 15.09 £0.64 mm)+= *}9|
7F (AT S A mm Zd) 2o (GLS, 0.93 mm)
o 3 - 557 ZoJ(ONL, 1.63mm)= B 2L, =8 Alo]
Z(IB)2 3= o] 590 mm § ZA Itk (Zhang 1986). ©]
Atolds AYE ALY 2717F Aa S5 JolA Y
AFZ oA Yehd 257 EEEsH] A FAHY
ZpolE e 4 glof A Aol dF st = S B
g = ey 5 220 2w GRS % 242 2
83 Aoz} werEth

ZEH o, A5 Fof HigdE Y MAeTE AL &
Aol Q71 shd AlFZol AAst= HdE = Aol
ol Wl 2] Zol7t 23, FAE w3 A HIFH 4
=27] Zol7k Y& sty BdEF 179 F2 4
TEE 5 AT FHolA Bl F o] et A7t

Haug v glu, U - & HdEF9) Z3Fo] ulj-¢ Rotx]
3 QJth=(Yan et al. 2013; Kim et al. 2017) B30 w2} =
28 A ofoll AAshe WAL AHFE ohe 2 ol
AdEct o] AFE B3l Eoixl vgEH e P A+
Ait= Ffof] AAsts BigE Y F B2 HES S
A Aol Zagt golg F5& 93 9] g AEZ g
7] &84 AolH, g voprt FAHQ sreuFet A A
L2321 A7} o]FolXTtH & ¢ MG AEE gEE
Aolg}t wekETh

1o o & H> 2

H 2

o] A1 20149 5YRE 2016 119717 AFEo A
A5l vgE o oRge AT FofZe A7]|E v

ol
ol
)
;o
JQ
J{m
oX
rulo

%“ﬂﬂ?l flste] o] RolFch AAH &
A MA, R SR BF AR, g AlS R R
FEH FE oA ﬂlmﬂif’%ﬁ‘r 9] do], 79| do], H
gro] Zojof| glojAs FAFLRE {3t Aol UUAT
(p>005), 2] Zojo] oA 4R 49 EAFS Hol
Ao 2 Yegth(p=0.003). Y3+ v ] 22 A
AE AHET] 9|3
He - 25 Zo|5 7]£22 B_HR,T_HR,E_HR,H_HRZ
AbEste] BAS A}, @A 1 dolof Higt we -5F 2
o] (T_HR)°| A{7to] FAH 2 §o5t3ith(p=0.003). F7H
= 3719 4 B A olFgS Bl 2, AA 21
7} B2 % GLS (p=0.020)2} ONL (p=0.014)= 42
O {FOSHFIL, LIFE F94E 90% 7|€e2 & B¢ &
ARoz golslgct. At o] 0]9]9] 187}4] FAL ok
ko] FAALE % ol & HolA] YTk (p>0.05). |
2w o] Zo](GLS), & - 77 Zo](ONL), =2 Ato] 9|
Z(1B)Y NF 5537 (BOF)S A<Jgt Uiz 17714 £
o FEeemEdgr] - (23 Ato] Zo](CL), wz|® vt
Zo](BL), Z# 2] Zo](NAL), $rw = m 2] Zo](FL), R =]
W o] Zo](PrL), 2|52 Zo|(LIF), 1| Zo] (ABL),
d=39 F(ZB), 4&9 F(BR), HHA5UE Y o]
(LUM), 9l o] E Ato] BA2Zo](LUD), oteigm o] Zo]
(LM), o} = 8] o] (HM), ot Bl o5y & 9] Zo](LLM),
gy el (LuD, T Eol(AH), HF HAdf ¥ MWB)=
A AHEFA AZA 37| 2}o] (female-biased SSD)7} A 3Tt
ofof wet Bl F ] o] =Fle] vls| x| do|rt 4
I, FE R AA WA QA 27] Aol7t ke Aol
ZRIE T o] AFATE AFEo] AAst= HEEF Y
EFH FAL} FEY S BAT ZAoE vdEs
o] AEsHY EAFL oldfste ol ast ARE dE &8
F Aotk B3 T Aot T FTE Ao A4,
@ Fog g7l vgd Y EAE v ARE o
|2 & SIS Aon, FF AYH =23, 71%F FF, A

7ol mE H]‘% Fo BEA et 9 ety At 24

FIF

0] 3 (secondary sexual dimorphism) &
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