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RERTR, TOERMERED T —228H L, C
NS MDFEAEN D DD DM 21T > Tz BB MIC
ToTiBEDOHBEREZH TLLIHA LW,

2. fiik
avEY OffEIE. LB T RIS AIE T 2 RMERE
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BB EEROBFTEOREIC X % i E (Racey 1974)

E11o 72,
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el g 2 AEICDONTE, miiE L DD ZDIC 3
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FICRRZE U7z Ml 22 OME £ 1778 > Teo HliEDZ >
FeRIiC DWW TR - WERERNC 75 7k Uiz, ZDfth
DOV TWREEDHTI T 7Lz, 7T 7{icik
IV, IEMIRIREICIE R 3.4.4 (R Core Team
2018) & ZF DXy r—3 T % exactRankTests (Hothorn
and Hornik 2017) %\ 7z, Cubic Spline 1£IC X 2 HhifRD
MTIEHITIE R 3.4.4 RUEHEOBREZ -V e,

3. AR
UITAH T, CTEROREEERIT CHART LT
Bz, MEAHBYED (avE) ] FEE, WEd 3

TGS

YR« 4« Bl KEHTHV 2 BEFRE Table 11
w7z,

3.1 MEGEROEE

194 M OEFEZED 5 B 2/31C4 725 130 [ THli
H¥FEENDHO (Fig. D, 28 6 DI T EY HNDX 285
R SNz (Table 2), TDS B, ATV THLEAED
#170%, B ARLTETHE20% T, 4 ETIEATY
W 60% & 57 (Fig. 2a). —EIiEEXDH 2D D
W7 7P 11 B, 2EFD TR 1.5 825
7z (Table 2),

Table 1. Species of bats captured in the Hitsujigaoka Experimental Forest during 2004-2010 (in the order of #captures).

Vernacular name Scientific name Family Name in Japanese Acronym
1 Ussurian tube—nosed bat Murina ussuriensis Vespertilionidae aFUgamEy Mu
2 Ikonnikov's whiskered bat Myotis ikonnikovi Vespertilionidae EARAES DT M
3 Long-legged whiskered bat Myotis frater Vespertilionidae hSvaoEy Mf
4 Little Japanese horseshoe bat Rhinolophus cornutus  Rhinolophidae aX4HHLSa9EF!) Re
5 Tube—nosed bat Murina hilgendorfi Vespertilionidae TogahEy Mh
6 Japanese large—footed bat Myotis macrodactylus Vespertilionidae EETOa9EY Mm

2004 - .
2005 &+ e+ +oe e+ tooe .
2006 . .
2007 | es® ece oo w o o we « oo o .7.4“*.7.‘
2008 fetwet i i tHo ee o @ -t . J_.
2009 7%—.,_#.#.‘.7."-'-.."4-.;.7%.”—. m—ou‘nmou ettie om+luwm&w—o——
2010 |+ o @ .J.f..‘bk.f.‘. o oo oo ! . oo

Jun. Jul. Aug. Sep. Oct.
Fig. 1. JtifgEAlbtdi ¥ SBIc B 2 2 v VHIENSEH (1) LhiESRIH (@)

Days of survey (+) and days with captures (®) in the Hitsujigaoka Experimental

Forest, Sapporo, Hokkaido.

Table 2. Capture efforts and the number of captures of each species in each year.

#[la;:ys #Siatlﬁs #Captures
Year efforts captures Mu Mi Mf Rc Mh  Mm Total
2004 4 4 9 3 12
2005 14 8 22 5 2 1 30
2006 2 2 1 1 2
2007 29 25 34 15 3 2 3 57
2008 42 28 46 10 4 60
2009 77 45 73 12 3 2 90
2010 26 18 22 7 4 1 34
Total 194 130 207 52 16 5 4 1 285
Percentage in total captures  73% 18% 6% 2% 1% 0% 100%
#Captures per day of efforts 1.1 03 01 00 00 00 15

AFR ST

o
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Table 3. Bats captured during 2004-2010 in the Hitsujigaoka Experimental Forest, Sapporo, Hokkaido, Japan.
#Individuals with different number Number of
of captures Total Number of Number of Number of Measurements
1 2 3 4 5 number of captures recaptures individuals Body Forearm

No. Species time times times times times individuals recaptured  mass length

1 Mu 120 19 6 4 3 152 207 55 32 199 182

2 M 41 4 1 46 52 6 5 50 50

3 Mf 14 1 15 16 1 1 16 16

4 Rc 3 1 4 5 1 1 5 5

5 Mh 1 1 4 3 1 3 2

6 Mm 1 1 1 0 0 1 1

Total 179 25 7 5 3 219 285 66 40 274 256

Sex
F Mu 69 12 5 4 2 92 134 42 23 129 117
M Mu 51 7 1 1 60 73 13 9 70 65
F M 24 2 1 27 31 4 3 30 30
M Mi 17 2 19 21 2 2 20 20
F Mf 12 1 13 14 1 1 14 14
M Mf 2 2 2 0 0 2 2
F  Rc 2 1 3 4 1 1 4 4
M  Re 1 1 1 0 0 1 1
F  Mh
M Mh 1 1 4 3 1 3 2
F Mm
M Mm 1 1 1 0 0 1 1
F Al 107 16 6 4 2 135 183 48 28 177 165
M  species 72 9 1 1 1 84 102 18 12 97 91

WEMN LB LU Eh>EEYOERL 5 MTH—
EAEO BN D > 12, T > 7R HT 3 ERIC 4 1]
SN, IXTHEHUCMEKZ > 7T TR
K D) 20% IS HHIENH O, ORI DK 30%
DNHEEE 5 7z, & ARA eI ERDOK 10% 1 il
B, O TERN 10% DEHE, 1 7Y T
& 6-7% NFHi¥TZ > 7z (Fig. 2b), Wi OEI A
AZNEWEIANCH - 72 (Fig. 2b), 6] — AR
KT S [l (Pl 4 [B]) 72572 (Table 3), i
DG, KE - piEEDOFHZAK LI B> T
(Table 3,

TEARDHNRTE DRI TEAIEIC HD S E AT AR
HEl, 72T ARL T TH6HE, TV T
1357 90% 725 7z (Fig. 2¢)

3.2 A& - BIBIRDUEIEZE

a7 Y IIARE & i i i 5 TG S MR A (TR
ARt 6.4 g A AT 5.5 g; p<0.0001; AifEE : A
AT 31.7 mm, A A 30.3 mm; p < 0.0001) HER
HHNT (Fig. 3)e EBICARDERA AL D KEL,
PIED A X /A A LLIEHIE T 105%. AREIE 117%
(B : 105%) 72> Tz, REICDWTIE, L &I
NP olz8 HISHMS 9 H 30 HE TOMM
ICPRE LT & IR MERER: (X A 6.2 g0 n=42; &
AW 5.5 g0 n=27; p <0.0001) A O, FHMD XA
/A ALE 113% (3 |l : 104%) 72 7z,
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t AR ¢ 7 TR E I R M2 D R ST
(RAR¥Y) 52 g0 ARV 6.0 g; p<0.0001), a7
TEFWICAADEMNARXL D KEL, FHHEOL R/
A ALIE 116% (3 et - 105%) o Tz, iR MLk
EERDLENEh -T2 (p>09), ATV - AFTHY
FeTUT BT IADABICONVTRE T — ZHPAR
T lE - OMEZITD RN 5 7 (Table 3).

33 HREDEHEE)

331 a7 37%V

AR KR ERFWHATHNBRE Nz (Fig. 4a). 6 A
HIEEIMEmICH > T 7 AWIDICERKERD, 8 AT
DICE K Em >z, s HFAMNS 9 ARICHIF TIE
WHELGZEHIEDOLNT, 10 Al T—20 G560
Bhholee AATIE6 ADNG 9 HITHhIF TREXZEH
W ofzh, 10 AliiZ0R0inoEm A itsd 5 ni
(Fig. 4b), MEMEZEIZ A X DREICE BIAADNH o728
HEAIZFRNTEDORHTEBEI NI,

332XARA T OATEY

M7 N ZNHE R FTHLTIEDSNEh - Tz
(Fig. 5). KEOMEME R, FHlCHNDE T, BERE
Nz,

3.3.3 ZDfhdD 47&
FHIAF O 2 FH A BIIE T — 2B D 7% L
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Fig. 2. JLiBE Lt IZBHIc BT % a v € Y Hik
Al A AR DO L2
Summary of the results of bat-capture surveys in
the Hitsujigaoka Experimental Forest, Sapporo,
Hokkaido.
a) DNFHIER & I AL BT B FRIEI 5. b)
FH 3 FEMEMER D, DONFHEEBUC KT B DN
HEROEIG, B X CHEMRERBICS 2 FiE (R
REBDE G, ¢) DNERIS 56 5 MEREDE .
B R UERIERAIC 5D 2 OB,
a) The proportion of each species in the numbers of total
captures and in the numbers of captured individuals.
b) The proportion of recaptures in the number of total
captures and in the number of captured individuals for
the males and females of the three dominant species. ¢)
The proportion of males and females in the number of
total captures and in the number of captured individuals
for three dominant species.

Flo, HEORHAMIEE N Tz (Fig. 6)o 7Y
X9 AU OHEN . A RKKBhiE 6 H NE 7
HUIDIcHE I N 2 kDA TZ>T, aFT7IE9H
THUBICOAE SN, T2 71200547 HE

TGS

11

n=129 n=70 n=30 n=20 n=14 n=2 n=4 n=1
Mug Mud MiE M@ MIE Mf@?* Rc® Red

i
. $
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Fig. 3. T ZH¥E 4 FEOMERER DA E & nifls

Body mass and forearm length for males and females
in the four dominant species.

ORI ORI 2 KT .

a) K (g) ; b) BB (mm).

The horizontal bars in the box-and-whisker plots
indicate the quartiles of measurements.

a) Body mass in gram; b) Forearm length in mm.

2007 4FE 67 H + 8 HICEH 4 mIHIEN D - 72, TR
THE AT 2007 4F 8 AR XA ERNE Z17d &
holz, TEYRIE I ROMEICE EE Tz,

4. BH

WHFLE TR 1 RICHEREAE D B 25334 AWM AR
EDOREVDD—EHNEETNESE, LirL, aUEY
TR AADA AL D REWHINZ VL E N (Ralls
1976, Lindenfors et al. 2007). ¥fic v+ a3 v £ U #
Vespertilionidae ICDW TR Z L O THMENH S (2
& Z1E. Myers 1978, Williams and Findley 1979, Lison
et al. 2014, Dalhoumi et al. 2016), T D WL R 7% 5]
EH T I ERC DOV T E TR E DBIFR-PEIEI D X
ADKRMER & OBBRZ ENRREN TS (Myers

B OB 55 18 % 3 &, 2019]
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Fig. 4. fifificniza5> 5 a2 €Y OREDFEHLH

Seasonal changes in the body mass of Murina ussuriensis captured.

a) A A ;b) A A. Trace of Lactation [¥RFUENEDH SN, WAHTH VIR ZIT-o TV
&I E NTEA, Incomplete ossification (& FEHE BAETIDEALAR T T M 7 & HIMr & N7 qA,
a) Females; b) Males.

a © Q2 o Trace of lactation & ©Pregnant & @ Incomplete occification £ -4

Jun Jul Aug Sep Oct

b © @ ®Incomplete occification &* - &

o
o
» 3

Jun Jul Aug Sep Oct
Fig. 5. fifiE izt XA RA r7av £ Y ORROFRZLE)

Seasonal changes in the body mass of Myotis ikonnikovi captured.

a) A A ;b) A A. Trace of Lactation [FRFVUENED SN, WA D Z WA ZIT-o TV
&I E N7 AF{A, Incomplete ossification (& F5H BAFIDEILAR T THiK 1 & FIMr & N7z qE1A,
a) Females; b) Males.
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OMf(R) AMA(J) ©Rc(R) ARc(d) OMh(d") OMm(S)
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Fig. 6. flificNizav eV 4 (hr/vavE), aFr o J5avyEY, F7av€Y, £€YHO

UEY) DR

Body mass of four species of bats captured (Myofis frater, Rhinolophus cornutus, Murina hilgendorfi, and

Mpyotis macrodactylus).
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Sexual size dimorphism and seasonal changes in the body size of
bats captured in Hitsujigaoka, Sapporo, Hokkaido, Japan.

Hirofumi HIRAKAWA "*

Abstract

I conducted bat-capture surveys for seven consecutive years (2004 - 2010) in a forest located in the south of
Sapporo, Hokkaido. A total of 285 bats of six species, including Murina ussuriensis and Myotis ikonnikovi, were
captured in 194 capture nights. Distinct sexual size dimorphism was observed in the body mass and forearm length of
M. ussuriensis; females were larger than males. Distinct sexual size dimorphism was also observed in the body mass
of M. ikonnikovi; however, the direction was opposite: males were larger than females. The body mass of female M.
ussuriensis showed noticeable seasonal changes. It indicated that at the study site the parturition and nursing young
occurred during July and that the young of the year began flying at the beginning of August. It also suggested the
possibility that mother bats remarkably reduce body mass during the latter part of nursing period.

Key words: bats, Myotis ikonnikovi, Murina ussuriensis, reproductive stages, seasonal changes, sexual size
dimorphisms, Vespertilionidae
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