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Sexual Dimorphism and Morphological Characteristics of Pjpistrellus
abramus (Chiroptera: Vespertilionidae) in Korea

Sung Chul Kim, Young Shin Jeon, Chul Un Chung’

Department of Life Science, Dongguk University, Gyeongju 38066, Korea

Abstract

Seventy Pipistrellus abramus samples were caught to analyze their sexual dimorphism and mophological characteristics.
The mean HB and FA were 50.86 mm and 34.93 mm, respectively, based on external measurements and skull shape. The
length of the TL, Hfcu, and Tra were approximately 70%, 55.6%, and 38% of the HB, Tib, and E, respectively. Both the
lambdoid crest and the sagittal crest were well developed and the H.BC was approximately 84% of the W.BC. P2 was inside
the toothrow and metacone of canine was clearly visible. According to the analysis of sexual dimorphism, the following
characteristics were different in between males and females: WS, C-M?, C-C, M>-M?, LOM, LUC, and i-m>. The WS,
C-M?, C-C, M3-M?, LOM, and i-m’® were bigger in females than males, whereas the LUC was bigger in males.
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Table 1. List of localities, dates and number of individuals.
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Date

Locality

No. of Individual

Male Female

15. Apr. 2009 Seochun-bridge (Gyoengju, Gyeongsangbuk-do) 8 11

13. May. 2009 Hwalchun2-bridge (Ulsan, Gyeongsangnam-do) 19 6

14. May. 2009 Bokanchun-bridge (Gyoengju, Gyeongsangbuk-do) 4 2

22. Jun. 2009 Jjochun-bridge (Gyoengju, Gyeongsangbuk-do) 9 6

09. Jul. 2009 Najeong-bridge (Gyoengju, Gyeongsangbuk-do) 1 1

07. Aug. 2009 Posco-bridge (Pohang, Gyeongsangbuk-do) 2 1

Total 43 27
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body, HB), A& (Forearm length, FA), ZZ&|(Tail
length, TL), ¥ (Hind foot cum unguis, Hfcu),
S}E|Z(Tibia length, Tib), F(Ear, E), ©|5(Tragus,
Tra), &1 (Wing span, WS), 1Z(Thumb, Thu), 24|
(Second digit, 2D), 3ZI(Third digit, 3D), 4%
(Fourth digit, 4D), 5A(Fifth digit, 5D), 3A5+&
3Mc), 43AFFE(Fourth
metacarpal, 4Mc), 5A54=(Fifth metacarpal,
5Mc), 3A1AZ(Third digit-first phalanx,
3D-1P), 3A2Z&(Third digit-second phalanx,
3D-2P), 4A1AZ(Fourth digit-first phalanx,
4D-1P), 4#12AZ(Fourth digit-second phalanx,

(Third metacarpal,

4D-2P), S5A1AZ(Fifth digit-first phalanx,
5D-1P), 5A2AZ(Fifth digit-second phalanx,
5D-2P) 5 2271l B8-S S75tAcHFig. 1).

s E4E A5 HOPOq FEAF
(Greatest length of skull, GLS), FZ71A4x%
(Condylobasal length, CBL), ﬂz]—%rl:r%’é}
(Length of canine-occipital, LCO), @Z=&=
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Table 2. External measurements of Pipistrellus abramus between the sexes. ('p¢0.05)
Males Females P total
Range (mm) Mean SD N Range(mm) Mean SD N Range (mm) Mean SD N
HB 41.83-59.06 50.93 292 43 40.40-55.82 50.75 3.73 27 0.05 40.40-59.06 50.86 3.23 70
FA 32.17-36.97 3490 1.06 43 32.23-37.51 3499 118 27 0.13 32.17-37.51 3493 109 70
TL 28.63-40.52 35.08 3.03 43 30.34-42.08 3734 339 23 3.83 28.63-42.08 35.63 3.23 66
Hfcu 6.02-8.96 7.44 072 42 5.75-8.91 7.73 084 27 232 5.75-8.96 7.55 0.77 69
Tib 10.10-14.87 13.66 0.84 42 11.81-15.06 13.56 061 27 0.33 10.10-15.06 13.62 0.75 69
E 8.10-11.21 9.96 0.72 43 9.35-11.59 10.25 059 25 3.08 8.10-11.59 10.06 0.69 68
Tra 3.09-4.78 3.84 041 43 3.36-4.70 3.78 035 25 033 3.09-4.78 381 038 68
WS 190-265 24021 13.45 43 225-260 24633 731 24 425 190.0-265.0 242.0 11.94 67
Thu 4.69-6.26 547 037 41 4.50-6.12 5.48 049 27 - 4.50-6.26 547 042 68
2D 36.35-46.04 4331 1.95 40 39.64-46.61 4377 1.84 27 090 36.35-46.61 4349 1.90 67
3D 54.94-64.09 5929 2.17 40 54.54-63.68 59.46 227 27 0.09 54.54-64.09 5936 2.20 67
4D 47.35-55.73 52.06 1.94 40 47.60-55.77 5242 197 27 054 47.35-55.77 5221 1.95 67
5D 40.43-46.49 4341 143 40 39.96-46.96 43.93 1.68 27 1.79 39.96-46.96 43.62 1.54 67
3Mc  2835-33.53 31.05 122 40 27.99-3332 3134 124 27 0.89 27.99-33.53 31.17 123 67
4Mc  28.52-34.51 31.38 1.28 40 28.97-33.96 3152 125 27 0.20 28.52-34.51 3144 1.26 67
5Mc  27.54-32.55 30.41 1.16 40 28.09-33.76 30.64 132 27 052 27.54-33.76  30.50 1.22 67
3D-1P  11.14-14.04 1259 0.61 40 11.45-13.39 1262 0.61 27 0.03 11.14-14.04 12.60 0.60 67
3D-2P 8.70-11.81 10.15 0.69 40 8.62-11.18 10.12 056 26 0.03 8.62-11.81 10.13 0.63 66
4D-1P  10.50-12.78 11.69 0.57 40 10.43-12.68 11.68 0.71 27 - 10.43-12.78 11.69 0.62 67
4D-2P  8.29-9.64 9.06 046 13 7.73-10.53 9.25 0.94 9 0.39 7.73-10.53 9.14 0.68 22
5D-1P  7.72-9.89 873 052 40 7.67-9.64 8.75 0.56 27 0.03 7.67-9.89 874 053 67
5D-2P  5.01-6.66 595 056 13 5.62-6.80 626 045 8 1.74 5.01-6.80 6.07 053 21

HB, head and body; FA, forearm length: TL, tail length; Hfcu, hind foot cum unguis: Tib, tibia length: E, ear; Tra, tragus; WS, wing span;
Thu, thumb; 2D, second digit; 3D, third digit; 4D, fourth digit; 5D, fifth digit; 3Mc, third metacarpal; 4Mc, fourth metacarpal; 5Mc, fifth
metacarpal: 3D-1P, third digit-first phalanx: 3D-2P, third digit-second phalanx; 4D-1P, fourth digit-first phalanx: 4D-2P, fourth
digit-second phalanx; 5D-1P, fifth digit-first phalanx; 5D-2P, fifth digit-second phalanx.

(Zygomatic width, ZYW), +/8=713&(Mastoid
width, MW), =&=(Width of braincase, W.BC),
&t (Height of braincase, H.BC), <#| &%
(Maxillary toothrow length, from upper canine
C-M?), EEZ(Width between
upper incisors, I’I%), A<tz d2K(Total toothrow
length, I-M%), ZXZ(Width between upper
canines, C-C), TA2(Width between upper
third molars, M>-M?), Aret3ty Aol (Length of
upper LUC), 3dtetdol(Length of
mandible, LOM), 3dtets3ty-olgy Aol
(Mandibular toothrow length, from canine to

Fot eh-397 o] 31U (Length

to third molar,

canine,

last molar, c-m?), 3

of mandibular toothrow, i-m?),
©](Height of coronoid process, HCP
@2 =75t (Fig. 2).

FE 2 FE2] 54 7152 Mitchell-Jones
and McLe1sh(2004)—4 frds mEkom, 1 9
Herreid(1959), Yoshiyuki(1985), Barlow et al.
(1997), Menzel et al.(2002), Popov and Ivanova
(2002), Campbell et al.(2007)9] Z+E F&ot =
Aottt Ao+ 0.01 mm Digital Calipers
(CD-15cpx; Mitutoyo, Japan)E ©|-8st9.2H, Al
£ 9 At R ZYL2  Digital
Microscope (DinoLite Digital Microscope)E ©|
gotgint. 2 dAte] o] 8 HMES BE SAEE 1]
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Table 3. Carnial measurements of Pipistrellus abramus between the sexes. ("p<0.05, " p<0.01, ™ p<0.001)
Males Females P total
Range (mm) Mean S.D N Range (mm) Mean S.D N Range (mm) Mean SD N
GLS  12.92-14.11 13.45 031 39 12.47-14.17 13.48 0.34 24 0.17 12.47-14.17 13.46 032 63
CBL  12.45-13.69 13.00 027 36 11.92-13.72 13.08 0.44 24 0.83 11.92-13.72 13.03 035 60
LCO 12.49-13.51 1296 0.26 41 12.06-13.53 1299 034 26 0.13 12.06-13.53 1297 029 67
ZYW  8.29-9.14 876 022 40 8.52-9.45 887 023 21 3.31 8.29-9.45 880 023 ol
MW 7.08-8.18 7.66 022 37 6.82-8.27 7.71 0.27 26 0.80 6.82-8.27 7.68 024 63
W.BC 6.65-7.32 6.96 0.14 42 6.77-7.30 7.00 0.16 26 0.87 6.65-7.32 698 0.15 68
H.BC 5.25-6.38 588 026 41 5.28-6.19 589 021 26 - 5.25-6.38 588 024 67
C-M  445-497 473 011 42 453510 479 014 27 399  445-510 475 012 69
PP 243-330 278 017 35 241314 279 016 23 011 2.41-3.30 278 0.16 58
-M? 5.15-5.92 558 018 39 5.14-5.95 565 022 22 1.65 5.14-5.95 560 020 61
C-C 3.97-4.58 430 0.14 40 4.17-4.72 4.38 013 26 424 3.97-4.72 4.33 0.14 66
M-M?>  5.10-6.21 576 020 42 5.67-6.22 5.88 014 27 7.93" 5.10-6.22 5.81 0.19 69
LUC 1.34-1.69 1.52  0.08 40 1.25-1.61 1.41 0.09 27 2456 1.25-1.69 1.48 010 67
LOM  9.44-10.67 9.99 0.25 42 9.5-10.51 10.12 0.22 27 434 9.44-10.67 10.04 0.25 69
c-m®  4.64-535 490 0.5 42 460-5.18 493 015 27 087 4.60-535 491 015 69
i-m’ 5.30-6.46 6.11 0.18 42 5.96-6.58 622 015 27 545 5.30-6.58 6.15 018 69
HCP 2.65-3.34 3.03 0.12 42 2.70-3.31 3.05 0.13 26 0.31 2.65-3.34 3.0 013 68

GLS, greatest length of skull; CBL, condylobasal length; LCO, length of canine-occipital; ZYW, zygomatic width; MW, mastoid width; W.BC,
width of braincase; H.BC, height of braincase; C-M?, maxillary toothrow length, from upper canine to third molar; ’I°, width between
upper incisors; I-M?, total toothrow; C-C, width between upper canines; M>-M>, width between upper third molars; LUC, length of upper
canine; LOM, length of mandible; c-m?, mandibular toothrow length from canine to last molar; i-m? length of mandibular toothrow; HCP,

Height of coronoid process.
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gk £ 2270 Aol et =4 7544'
Table 29} 2t} HB+= B+ 50.86 mm%2H, F
B 34.93 mmAt. TLS F5782] oF 70%<! 35.63
mm= Yoshiuki(1985)€] 73%E Wep# Avtet 2 2
o2 Holx] okorct o] T E7tut uto & 4 ()
mmelA Z 1.75 mm(B+F 0.48 mm) ==5°] 3L
SItHFig. 3¢). Hfcut 7.55 mm= Tib9] oF 55.6%E
ZF2]5H, Yoon et al.(2004)2] 50%<} Bl wsto] ZA
U ozt A3 Yt Ae €2 G R bt
Edstd, Zole ¥ 10.06 mm FthFig. 3a).
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Yoon et al.(2004)2 ©]52] Zo|& ] Zeol9 1/22
ZIAstgeH, 2 Aol He 3.81 mm=E A 2
o] 9] Aol |2 2] ZATHE T 38%). 3D 5DE= 2t
7} 59.36 mm, 43.62 mm= SAENeH, F-&
(3D/5D)2 B+t 1.3622 Yoon and Son(1989)2] =
A Al 1.329F FAtAT. ZH2He] S4a2 & &

o]& Ho|x] ¢rgkon] 3Mcet 4Mcell a4l SMc7t
okt Askth Al1AEFirst phalanx)@t A2A]=

(Second phalanx)2 &5 3DolA 7P 71X o
o2 247 4D, 5D A2 UERG T JErFE g
o2 F274E 7R Q= Aol EARIY|, 2 ZAHE
I 719 &4 Aol o 12.10 mmATHFig. 3d).
vjuto] Bzt 92 upzz dhyfet 22T o] Ak (7]

el F2H= o] AT Fig. 3b).

3.2. Fl= el £
FE9] 1770 F4oll tiet 54 A= Table 37
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Fig. 1. Standard measurements of Pipistrellus abramus.

2, v ofy 9] Zdol= HE oy dolg] ¢ 70%
Ao ™(Fig. 4a), Yoshiyuki(1985)2] Axte} Fo] =
oH5(Lambdoid crest)¥ Al45(Sagittal crest)e] &
drebslo] QIAtHFig. 4b and d). FHES SHA
HH A9 Z Ao 77k FEE Hol1 AT (Yoon
et al., 2004), A5=Z(Frontal bone)ll Hlal|A F4=
(Parietal bone)©] &7t =2 7102 ZAEQTt. o]
Hdohsol U] wE AR wohHEthFig. 40).
W.BC2 H.BCHT} ¥zt 331 H.BCE W.BCY <F
84%= Vet X|4212/3, C1/1,P2/2M3/3 =
34 9o, P2= X Go e fix|staL glo] A4 <
HZol| A & uf Aete] cof P4+ A2 Bolde FHE
YeRH L 1A ck(Fig. 5a). P29 Zol= Akt 304 &
7o Qx| e} vl =skAL oKt ARG o H(Fig. 5b), et
SR THL 7| RolA ARSI 32 ol F
2 BEolu By IR 25 ERX]= A1l $1]5t
I AAHEFig. 5¢). 3t i-m32] Zol=6.15 mmE
/getol 5,60 mmETH 72, c-m’ EZF 4.91 mm=
oto] 4.75 mmEtt oFt IA S S oK(Table 3).

33. 4 old

Q)R el 7 At PHWS)olA A4 ool =
=P o (Table 2), F71& 574 A7 C-M?, C-C,
M3-M?, LOM, i-m?, LUC SlA f2]5t afo] & B
H(Table 3). WS (Male: 240.21+13.45, Female:
246.33+7.31, p<0.05)2 EFst] C-M? (Male:
4.7340.11, Female: 4.79+0.14, p<0.05), C-C
(Male: 4.30+0.14, Female: 4.38+0.13, p<0.05),
M3-M® (Male: 5.76+0.20, Female: 5.88+0.14,
p<0.01), LOM (Male: 9.9940.25, Female:
10.12+£0.22, p€0.05), i-m> (Male: 6.11+0.18,
Female: 6.2240.15, p{0.05)= &Ho| g £ AL=
Helges, LUC (Male: 1.5240.08, Female:
1.41£0.09, p<0.001)= F2°] B & o= YebE
ot Barlow et al.(1997)2 HEH®F F IAE
(Cryptic species)®ll thet A5+ Aol 4] Aol mpE
o|ggd2 FeHH 2= & ApolE Holx]| g2 ¥
FAE SHA 0l oA gl AT ¢ At
Hastelrt & AdoAk 44 oS vEhd WS,
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Fig. 2. Lateral, ventral and dorsal views of skull, and lateral view of amandible of Pipistrelius abramus.

C-M3, C-C, M>-M3, LOM, i-m>, LUCE Zg}5}o]
o3t 2pol & Holx|= AgkAIRt ofzlo] vha 2 7k
< HQl TL (p=0.05), Hfcu (p=0.13), E (p=0.08),
D (p=0.18)E & o AA A& oIH ] = E F7H
27 & A& et A4 o]g-& UEhd
T T FA0] YAET F Aog Yl LUCE
PEet xfolE Bt LUCE Z&sto] 3¢
A E o]-goto] JHolg-& AT TR
Herreid(1959)7} Free-Tailed Bat& ©]-85to] H11
ght glow EAAN} £710] A6 Hls] LUCSt &
U Atolo] Fo] ¢ Akl ok¢lrh. E]F Herreid
(1959)= $XU 9 SHAE ol-&ot= HH o= 7|4
o] & ot & o A7 obd R AES
S5 =¥ I SHX = GA SHHLAE BR7E
T AE ALY 7o) Hstok AFstrtt. 1
2 AP s BANE tide = st7] w2l
FHO] LUCE Ao dAHET & & Uell=
S AT = AT B Ao Aib= o7 e
WSE HIES FIHE9 dF FeIA717} o3l o
ZAeE LUCS] A7|7F 4=710] H & At Zo] g7

a9 e R M
P&
=

1o,
i

=

ru e my oX o

o
)
A%
)
)
)

g Fefstal 2 47 olge] Yt 3
F5 771 478 99 7| 2ARE BED Ao

AeH(Pipistrellus abramus)®] 25 FH
7} HB+= H+ 50.86 mm%oH, FAS Hot
mm&tt TLE 5559 oF 70%9.20, Hfcu®] 49|
= B 7.55 mmZ Tib9 55.6%A%tt. Tras= B
3.81 mm= 719] 38%E A5t A 372 o]
= % 12.10 mmoH, H[E2 FHZ 0] 7| R {
Zrzlo] ololtt. FE S AT dobedt ATl &
dre]o] 9l9lom H.BCE W.BC oF 84%2 e}
ok P2 229 hEe] fIx|stal glolem, &5
x| e}t vl WA HlzotAY FzE Aok Aol &
AA3 WS, C-M?, C-C, M>-M?, LOM, i-m*°lAE
Aol £73t vlwiA o Z Aoz A on,
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Fig. 3. External morphological characteristics of Pipistrellus abramus. a) ear and tragus, b) insert point of wing membrane,

¢) Tip of tail, and d) Penis.

Fig. 4. Morphological characteristics of Pipistrellus abramus skull. a) Incisor, b) lambdoid crest, c) lateral view, and d)

sagittal crest.

JER2-013 17:55:41

Fig. 5. Morphological characteristics of Pipistrellus abramus teeth. a) upper tooth row, b) 2% premolar(P2), and c) cusp of

canine.

LUCE 700l 9Z1R o & Aoz vehgeh, gt
Moz upg 27 el FeHoE FARE F0 B9
REH 2% fARG 202 o2 ik, nebA] B
AL PR LR L A A7E 9%
NzARE B4E 4 9 Aoz Az b
2 2 A7ogETt o2 Ak U 23] o
3 54 o] 98T AR 0§ 5 UL AOR

rE
i
)
=
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