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Reproduction of the small Japanese common toad Bufo japonicus formosus
from the northeastern part of Aomori Prefecture

By Seiji Kimura

NPO; Akita Aquatic Life Conservation Society, 28, Soto-asahikawa Machi-ai, AkitaCity, Akita pref.
010-0802, Japan
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7 R = v ¥ 4 T v Bufo japonicus formosus
VAL E R 2 D AN H AL & TIA < i
LTkh, thdwz, SEEHIEIRLDLSR
L& b I T\ % (Kadowaki, 1996 ;
B « #33F, 1999). Matsui (1984) %, H
KEeFHTABICONTIHREICK T 5P
ks L ORI 2 5 1 v aFEhcie#k L, &%
FRERCFERR & mCHBIBERC S 5
e LI & bIEitic s md S
R, ORI TR 4 X0 E

L/hZnwZ EnfliEIhTes CEI,
2007 ; Matsui, 1984).
VB bufo IR\ UL, EEED D\ kst
AR AMEARETE, BREIELERT S
FTCRLDLFRIR N ERFEINT
\» 5 (Hemelaar, 1988 ; Schabetsberger et al.,
2000). Z DX 5 NS Tetky A4 Ak, M
WGBS RN, o AR
XoThlERIZIhbEELZLR TV
(Kusano et al., 2010 ; Nambu and Matsui, 1984).
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BB 5 W o DBERNH L L DD, %
FEAEREIC BT A B IRIE I ETH D, kY
A ZOINE BRI 3 1 % BRI LI
WCHIRTE S, AFEOATREE @35 ECHE
BTH D, LB, FREFE O B W
T, BT AT X FH T L0
BRI A MR T H 2 N TEIDT(X ),
CICwmET S,

1. NEEOREE~T (X ADKE 576
mm ; A ADKE : 67.5mm, 2016454 J18H).

Fig. 1. Pair of small individuals (male of 57.6 mm
SVL; female of 67.5 mm SVL. Photographed on Apr.
18, 2016).
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2016%F 4 J18H B2 HICHTC, HRR
AR - A O K H B i & A 1840 cm
1F £ DOKEE200 m KB\ THi¥EA 1T - 72
(40°56'N, 141°17°E, {4k 92-510m). Z D
KBRS TR T K ARAL TER D,
WAIUTIF EA ETepy -tz AHLIR100 m R
o BRI caEHTH D, K
BT SPAT T BB kN v 2 F Alnus
japonica, 3 A F 7 Quercus mongoloca var.
grosseseratta, 7 7 /v 3 Plerocarya rhoifolia,
7 v < Pinus thunbergii 7z & 7> 5 72 5 R4S
MRS T, #&x T -7 5 HlE O
FHEE10.1°C (7.5~13.2°C) TH - 1.

A
I A Zh LT A A 12{EA & # 2 13fE ki
BT, 126 ORI oW CEHEIA S L
72X 2)., FHlcxT v ar s FAEH,

IND

DUE
DNE{\I_I
SNL
UEL/\I»—L
HAL \ TDI I_I
oW
SVL
HW
HL
TIL

2. GHWERAZ. SVL : &% ; HL : 9 ; HW : 8il% ; HAL : Wi ; TIL : €& ; UEL : BRI E ;
IOW : L-RRIERSIFEAEE ; DNE : #F & fl— HERIBERE ; DUE : HRAGAMIEEEE ; IND : #HRALREREEE ; SNL : £ ;

TD : SRR

Fig. 2. Measurements taken for each Bufo japonicus formosus. SVL: snout-vent length; HL: head length; HW:
head width; HAL: hand and arm length; TIL: tibia length; UEL: upper eyelid length; IOW: interorbital width; DNE:
distance between nostril and eye length; DUE: distance between anterior tips of upper eyelids; IND: internarial

distance; SNL: snout length; TD: tympanum diameter.
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0.1 mm F Cidgt Lic. 7ods, FHMFALANA
B0, KBENRI T b,
SR MO ZFHI L 7. FHIE, &
R TC OB R L.

SHE DT, MR E b T a

A b ) —%BRFET S o, Thorpe (1975)
DHEC L > T, FFRUEBALO R X & L
L7c. BEEEAL DR REAIL T oMY Th 5.
log,((X;/X;”) =blog,(Y;/Y")
X7 AR OB I WA, X Ek o
BRI NDHER, Y, ki OtkE, Y ¢
WHRE, b: 7ax bV v 72 RE (ogX, &
logV; oI A& TH 2 b 5).

FEHEA I X o TR B R 28 (X))
AT, MRS R T BIBRED SR A
% HOYCTERG 5 51T - 7.

Pi% ks ORER

P CHES R I NI 9 RT D5 H 4
ST NEWRTH 722 0D, BRCHED
I b =7 O LT DK A BR - Fe KR I
ANFEIRZ 1z, 155k O IR0 K %
W T2k HHNC, EiebowX 513y
MR, EHE &b B D EEARY
L7z, By —x %8y a2 v icith
AAT, TOIES X OUIEA FHIL 72
H AT 1% [Motic Images Plus 2.1S| % {#
MUtz JBOTGRDERE Tleds - ek
BEAROPHEAIIRE L. nk, Z
C TIREINE Tk 7 < BEIR L& IPEL (clutch
size) & LT 7.

A X Ok

* ADJKEE (advertisement call) ¥ X O°
bR (release call) % IC ' =2 — & — (Sony
ICD-TX50) 1< & b & Lic. EINGITIC S
WTCHIL T T & E 0B R
L, MpaigTcotir s & TRLIF 2 MK
& L7z (Matsui, 1985 ; Sullivan and Wagner,
1988). #RFICHic-> Tk, BT B K
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23530 cm (3 ERERTERGE Lic. HAEMITIC
¥ [Wave Surfer v1.8.8p4] % L 7-.

EREER

Ry A X
KHECHE L7 A~ e T i3+ A
1218 {F, » A1MEETH - 7o, FHHEEIT
66.2+6.2mm (F A :629+49 mm; » A :
69.3+5.8 mm) T, Th¥TCIm@EIhicy
OEMERE L D /NI 2o 7z CEFE 2007 ;
Kadowaki, 1996 ; Matsui, 1984 ; Nambu and
Matsui, 1984). 77 BT AN AL Az iE
LCkY, BEEORHER [F 8| DFE
LB 0, FHEPFHRIRIE 9 2 510°C & &k
ThbH (HFHREEIHR » ATk, 1978 ; X
%7, http://www.jma.go.jp/jma/index.html).
Iz THERL S\ i), eF T ADif
R ES S s 2 bein s, ik
WOmUTECIRRCHEHL T, ka1
AHNE Do B, CEERIRMEL, T
EHHAM D U Z L X 0 fEAR R R FEE D LE
END| X I NI DTHD EHREIND
(Matsui, 1984 ; Nambu and Matsui, 1984). A
& (1975) <oHf%r - AR (1987) %, EkBEL
o7 AveFHTATBEEDS ~6 Hiclt
T0mm g CTHET S Ex@AEL T
B0, AP T JHRICHEER L 1k &
B b 2 f{k1342.7 mm 3 X 048.2 mm T
BoteZ Enbd, KFEAH OFEARE T
BB EMAZ D ORK, £FEE).

Mt L O

—fic, BHEHICRK TS 7 AveF
DL, * A F > T\ 5 2 ERIE I R
Tw5 (AJE, 1975 ; AJE < &, 1978).
L2sL, AP CHEGR S e B (k13 4+ A
1284k, » A13EKTH b, MEHEOEAREIC
Woxabhichote. T, BET5MH
R ® B\ a7 MO E#EHE10~20 m (%
FHEN TR D EEIXE X S Thote. JE
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Fig. 3. Comparison in SVL of amplexing pairs.
Diagonal line represents a 1:1 relationship.

DNGFAT CHERR S o PR R LY, 4 22035629
+49mm (n=12), #x Z27%69.3+58 mm (n
=13) T, # A LD H 22K IHA D
" 5 1 7 (Kolmogorov-Smirnov # %, D=
0.596, p=0.0162). L L7Z&ib, falL <
W1z 9 XTI TERE DR A L L T
A, FADG2.2+49 mm, # AD67.5+
58 mm C, MEHERITHEZE AL -
72 (X3, Wilcoxon O 5 IEMFRE, 2=
1.836, p=0.069). F7z, FfEA 2 L HREA
ADRFICE T A B> T2 (D=0.333,
p=0.8112). ZHEMRIAR AL A 2T —¢E
& v B. stejnegeri TlL, YEHDIRE YD HN
Wk E (FA/ 2 A=185H5\1%1.96),
B 2 AR THRENKE WS
LB I N TW5 (Lee and Park, 2009).
T, JREIE ORI & b Tou o A fH]
THHNS SR IhBRTHLEELD
NTCW5, S, it 2 & §glr 2 ok R
CENB DN -T2 L, KFc s
T ABEENMEL, HIEORY BNishr ot &
XA EBbN s, BIE T  EIGHE
T4 5Z Lz TERV.

T RE DMEMERE 2 3~ 2 B CER 0 #r
ot A, 1 ERS (PCL) BIO
2 FEB (PC2) T, &5 ED67.0% 5%

R B = 2017 (1)
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Table 1. Eigenvalues and predictor loadings of the
first and second principal components based on data for
11 measurements in Bufo japonicus formosus from the
northeastern part of Aomori Prefecture. Raw data for
each measurement were standardized following Thorpe
(1975) to exclude allometric effect prior to the analysis.

PC1 PC2

Eigenvalue 3.830 3.542
Percentage of variance 34.820 32.202
Cumulative percentage 34.820 67.022
Predictor loadings* DUE 0.9201

HW 0.8230

HAL 0.7456

HL 0.6830

IOW 0.6698

DNE 0.6372

UEL —0.8707

SNL 0.8646

IND 0.8467

TD —0.7937

*Absolute loadings < —0.60, >0.60

BIhi: (51). PCllics\WTARBNK
EhoeEIE, HROAE IR IOHOE
&, PC2IEB T OIR B X 0§ D
KREIBRTEVS TR SNt M
WO ERGFEE i Lc & & A, PCl,
PC2VWFhick Wb AREE B I i
(4, PCl:D=0.763, p=0.0005; PC2: D=
0.667, p=0.0049). > F b, FEHLDOKX I
o E (PCL), WO RKE L O8I D
K& (PC2) DEEICHEMERH I DH L T2 %
BHRIAEGENRTED, F AL A ATHNTHE
VNS L, WEIIM < L - TR D, BN
INEWHAIN BRSNS B S FER E TR T
A AT A ADIEH ORI > T\ 5
i, B S AT A L [FEETH - T
(ATH - #AJF, 1999).
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Fig. 4. Plots of scores of the first against the second
principal components from the analysis using data for 11
measurements. Open circles: males; solid circles: females.
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Table 2. Relationship between female SVL, and
clutch size and egg diameter.

Specimen No. No. 14 No. 16 No. 17 No. 20

Female’s SVL (mm) 75.9 67.3 66.3 60.1
Clutch size 865 701 674 637
Egg diameter (mm)
AVG 242 241 2.38  2.30
SD. 0.6 013 0.14 013
MAX 292 2,60 287 284
MIN 1.78 1.81 1.94 1.91

THote. KA ANKEL 0 B3 IR
K& INEMNBER ST DIEAIE, hE Cow
L —54% (Matsui, 1989).
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Fig. 5. Oscillograms and spectrograms of the advertisement call (a) and relerce call (b) of Bufo japonicus
formosus from the northeastern part of Aomori Prefecture. Analysis bandwidth 100 Hz.
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i, 1987).

K% (1972) 1%, X b @R TR
B L HEOWEIKE L, BRI EER 513
EREOEAIKREL DI EHRELT
W5 SRR AT o 7 IR, KR
Ml OKEE 5 2 &b B0, Bl TaBREE
THote. Mz T, BIHEMDOEE MED -
7ol EAFBEL, M7 XveF L0
FHEREE CNE & 75 O FERE & FEIC i~ 5 B0
5.

O
TRIBE K FL B BT O B AR AL,
BREEITICOWT ZHR oW, 22
JELHALH L BT T

5| A SCk
HARE EALERAS - PTR. 1978, AR EALERS »
BT, AR
Hemelaar, A. 1988. Age, growth and other population
characteristics of Bufo bufo from different latitudes
and altitudes. J. Herprtol. 22(4): 369-388.
SEHRFI. 2007, FEQILCHiE S W7 XA ed
DRy A X CHRE RS 2007
(1) :16-17.
AJEEFR. 1975, b F 5 T A A REFIIFSE (1D
eF AT AONE. BARBBEREBSE 6:9-19.
SJBAS » WF—. 1978, H T L O R
BFgE (V) Bl s 2 Bl & K5 &t &
DORIfRICOWT. HAKBE#E 8 121-134.
KRR 1972 #Th O ATE 1B 5 RK & 22
15D S D FEBEAIRFFE - 1T Ak O BE FHERE I D
T TERYREZFHAMRHRE 20 0 73-91.
Kadowaki, S. 1996. Body size and population density
of Bufo japonicus formosus from Nobeyama highland,
Nagano. Jpn. J. Herpetol. 16(3): 108-113.

R B = 2017 (1)

Kusano, T., K. Maruyama and S. Kaneko. 2010. Body
size and age structure of a breeding population of
the Japanese common toad, Bufo japonicus formosus
(Amphibia: Bufonidae). Current Herpetol. 29(1):
23-31.

Lee, J.-H. and D. Park. 2009. Effects of body size,
operational sex ratio, and age on pairing by the
Asian toad, Bufo stejnegeri. Zool. Studies 48(3):
334-342.

BiMES « MIFIESC 1999, BHA» = A X (2%
TR0, SC—iRA AR, R 223 p.

Matsui, M. 1984. Morphometric variation analyses
and revision of the Japanese toads (genus Bufo,
Bufonidae). Contr. Biol. Lab. Kyoto Univ. 26(3/4):
209-428.

Matsui, M. 1985. Male release call characteristics of
Japanese toads. Contr. Biol. Lab. Kyoto Univ. 27:
111-120.

Matsui, M. 1989. Breeding strategy in the Japanese
common toad, Bufo japonicas. p. 332-341. In: M.
Matsui, T. Hikida and R. C. Goris (eds.), Current
Herpetology East Asia. Herpetol. Soc. Jpn, Kyoto.

Nambu, H. and M. Matsui. 1984. Altitudinal cline in
the body size of the Japanese common toad (Amphibia,
Bufonidae) from Toyama Prefecture, Central Japan.
Bull. Toyama Sci. Mus. (6): 69-72.

Schabetsberger, R., H. Langer, C. D. Jersabek and A.
Goldschmid. 2000. On age structure and longevity
in two populations of Bufo bufo (Linnaeus, 1758),
at high altitude breeding sites in Austria (Anura:
Bufonidae). Herpetozoa 13 (3/4): 187-191.

Sullivan B. K. and W. E. Wagner, Jr. 1988. Variation in
advertisement and release calls, and social influences
on calling behavior in the gulf coast toad (Bufo
valliceps), Copeia 1988(4): 1014-1020.

Thorpe, R. S. 1975. Quantitative handling of characters
useful in snake systematics with particular reference
to intraspecific variation in the ringed snake, Natrix
natrix. Biol. J. Linn. Soc. 7: 27-43.

R « AR (). 1987 e* =10
. SEEER, HUR. 289p.



