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.

刀成脚。姆 of 川加陀 刀
~

,

山阿
忿
、川 of B如如加以 反比~

.

刀碗陀 。
~ IN 46 5 56 更/s4

;

2
.

吞以自心 of Hy 山砧初肠盯
.

2友 C从瓜义 Ac山介m 了 of 及衍~
,

W 以地
n

43 (X) 7 2 )

A 加蛇n 沈t二 A n u ra n

am p hib ia n s e x hib it e o m p le x v
oc al be h a v io r ,

诵ie h 15 a n im 即rt a n t m e e h a n ism in b概d in g a n d s

即
e ie s ide n tin

-

eati o n
.

In the

Pas
r it has be e n as

s u
me d tha t e a u da re a m phib ia n s a re 邵

n eral ly sile n t
,

认th the e x e e ptio n o f a fe w w hie h h a ve
be

e n

sha wn to e m it fai
n t sq u e a k s a n d b a rk s

.

M o re re e e n t re s e

arc he s ha ve in d ie a te d tha t C叮pto b ra n e hid a e
ma y be the e x (

·

e p ti. )n
, a s

ha
v ing a tru e v o ie e base d o n a n at o 而eal e vide n e e

.

To re s t this hy卯the s is w e stu d ie d 4 5详
e im e n s o f th e g ia n t Chin e se Sa la m a n -

de二
,

And 八as da
别i成a n 。

, u n d e r e o n t拍lle d la bo ra to叮 e o n ditio n s
.

Th
e se o b se rv a tio n s a p伴

a r to v e ri fy bo th the r, re se n e e o f u n de r -

wa te r voc al i以io n a n d so m e be ha v io rs a ss o e ia te d wi th it
.

It 15 s u
gg e ste d fu rt he r re se a rc h u n de r fie ld e o n ditio n s 15 w a

rra
n te d

.

Ke y w o 八如 : voc al be ha v io r ; G ia n t sa la m a n d e r ; A g g re s siv e
be h a v io r

C LD n . . 加 r :

卯5 9
.

5 1知犯um
en t c o d e : A A川cl e

ID
: 1(x刃

一

32 0 7 (2(X) 5 )()5
一

0 5科
一

06

Th
e voc al beh a vior of a m 户ibian

s has b een re vie w e d

e

xte
n siv ely[一4 ]

.

仆
e 罗n e

心
e o n e一u sio n s o f the s e re v iew

-

e花 we re th a t an u

ran
a

mP hibian s exh ibit e o m Ple x voc al b e -

ha v io r ,

wh ieh 15 an im pe rt an t m e ehan is m in bre e d in g an d

spe e ie s id e n t讯eat io n ,

an d that e a u d a te a m p hibians are
罗ne ral ly sile n t

,

衍th the e x e e p tio n o f a fe w w hie h ha v e

比e n shown
to e而t fai

n t sq u eak s an d bark
s

.

Mas lin e o n -

elu ded tha t mo
s * sal

a

man
d e rs e o u ld prod

u e e so u n d s of

v

明in g tyPe s ; s o

me Of the s e so u n d s be in g in e id e n tal to

re sp i俪
o n an d s o

me be in g p耐
u e e d d e libe 叹

e ly as a paxt

Of a defe nse m e e han ism [ I〕
.

H e al s o a tt“b u red so m e s
al a -

~
d。 (刀众即白面月

二at us
,

And ‘” 7哪沁几记。
,

an d

注叔加句。 mac
u
妞

u 。 ) 雨th ha v in g a tru e v o ie e sin c e

th即 p 阅脱5 5 a v日vu lar m e e han is m in the l卿nx [ l〕
.

拟th o

ugh Mas lin
, 5 d esc ri Pt io n s of sal

alnan
d e r y‘al

-

izat io n 。

,
。记igh te n in g [ ’]

,
th。 悦hav i

耐
, i, ifi ean e 。 of

these sou nd s 15 still v a gU e
.

W ith the e x e ePtion of the spe c -

tro , 旧n 坦 of a Sq u eak prDd
u e e d by Ane 众le 3 1叮ub 南 an d a

“
b山服

”
ut te
初 by D交aP ‘

油
。 。、以山〔, J

,

甲an titat iv。 de -

sc ri叫。 Of the so u n ds

are lac kin g
.

It 15 n o t e lear wh et he r

the so u n d s he

耐 in so me
e

ase
s w e re in v o lu n t颐Iy P耐

u eed

by han dl in g o r prDd d in g ; an d in the e

ase of 叫u a tie

spe e ie s ,

wh
e the r the s o u n d

s w e re pIDd
u eed in ai r , u n d e r

w at e r , o r

bot h
.

Bo ge rt an d h值as lin e a e h re fe rre d to

man
y

o bse rvat
io n s of 巍

a

man d e r 、
,

oc al iz a tio n [3
·

1 1 : o n e 肠
r the

Chine se gi an t sal

aman
d e r ,

And nas 血: 记她 n us Bla n ‘:hald
,

d at in g as far bac k as A
.

D
.

3(X)
.

Th
e s e sta teme

n ts a化 a t
-

tri b u ted to Koo PO (AD 3(X) )wh
o re即rt e

d that it ma ke s a

so u n d like an in fa n t e ry
,

re su ltin g in the n 兀d
e rn Chin ese

n

ame
N e i

一

yu o r
W a w a 四

,
w hie h me an s b曲y 6 sh〔SJ

,

“

an d l五11

rna d
e

so me p re li而n

ary d
e
sc ri Ptio n s o f th e n a ru ral

阴d evo ked eal ls of Ar
必流山

心
勿厉J止“n us

,

雨 tho u r o
bse rv a -

tions of the 比hav io r [6〕
.

H
o

we
v e r ,

玩fo re an y 6rm
s ta te

-

me
n t c朋 be ma d

e abo u t the po s sible beh a v io阁 51, ifi
-

ean e e of sal
a n la n d e r voc al izat io n s , e o n tro lle d

o
bse rv at io n s

Of be hav io r ,

re e o 记in 邵
,

an d sPe e tro 因限Phie an al yse s of 朋
-

soc iat e d voc al izat io n s

眠
n eed e d fo r al l spe e ie s s u spe c ted

of be in g tru e sou n d p耐
u e e rs

.

Th
e p ri m 明

o
bj

e e tiv e s . )f this s tu d y w e re (a ) to de -

te rn lin e if this sPe e ie s of And ri a : Pred
u e e s so u n d u n d

e r

w a te r wi tho u t a rt ifi e ial stim u la tio n ,

(b )t
o

d e term in e pe a k

pe ri o d s Of ac tivity
,

(e ) to d e te

耐
n e the e x te n t a n d type

o f in terac tio n tha t m a y e x ist a m o n g a n im al s in the

脚
u P

,

an d (d )to de te rm in e w ha t e
ffe

e t o f th
e n u

lnb
e r o f a n im al s

翻脚口
, 目 山扭

二2加5
一

02
·

23 ; A侧戈脚曰 da 扭 : 2的5
一

05
一

22

叭阅. 山山阅 组妞 . : 竹一15

~
h w as

s u p卯d ed by o ffi e e Of N a val R

~
h

,

U S A

别哪户甲勿
: W Illi帅 E

.

E v a n s

(19 30一 )
,

mal
e . v is itin g pro fe

s
叨

r o f U n iv e 、ity of No
tre D助le ,

Ed ito
r Am e ri ean Mid舌

.o d Na lu司 is t 〔S人
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has o n the a

mo
u n t o f voc al iz a tio n

.

1 M a te ri ai s a n d M etho ds

Th ro u
gh the c oo p e ra tio n of the U n iv e rs ity Of H o n g

K o n g a n d the B io lo 盯 Bran
eh

,

Offi e e Of Na val R e s e a re h of

USA
, s ix Chin e se gi an t sal a m an d e rs w e re m a d e a v a ilab le

fo r stu d y[7 ]
.

仆
e a n i
耐

5 ra n g e d in s iz e
fro m 4 2 e m to

54 e m
, s n o u t to v e n t le n gt h

.

Bas e d o n the o bs erv a tio n s o f

Yo shihiro
,

the s m al le s t se x u al ly m a tu re a n im a l he ha d
o b

-

se rv e d w as 5 7
.

SC m
, , n o u t t。 , e n t[“〕

.

^ ltho u gh thi。 w o u 一d

m ak e

mo
s t of the a n im a ls in o u r stu d y Po Pu lat io n s u b

-

ad u lt
,

bas e d o n the sk u ll e o lle e tio n a t the U n iv e rs ity of

H o n g K o n g
,

the siz e Of in d iv id u al s in the wi ld o v e r the

p a s t d e e a d e s has be e n d e e re as in g (U n iv e rs ity of H o n g

K o n g
, u n p u bl

.

d at a )
.

Fo u r o f the s ix a n im al s Pro v id e d w e re s e le e te d fo r

this stu d y
.

Th
e fo u r e x Pe ri me

n tal a n im als w e re p la e e d in

a 50
一

gal lo n aq u
面

u m he ld to a te m Pe ra tu re of 18一 24 ℃
.

D u ri n g mo
s t Of the s ix mo

n th 伴ri ed Of the stu街 the te m
-

pe ra tu re w a s 19 ℃ 土 l℃ (m e a n 土 5
.

D
.

)
.

Th
e fo u r e x pe r -

im e n tla a n im al s w e re p la e e d o n a 12 : 12 ho u r light
一

d a rk

eye le
.

D a ta e o lle e tio n p eri o d s wi th te n m in u te s in d u ra
-

tio n w ere ra n do lnl y s ehe d u le d e v e叮 two ho u rs o v e r a 24
-

ho u r p eri o d
.

D u ri n g the se pe ri od s , vis u al o b se rv a tio n s of

the an im al s ,

be ha vio r w ere m ad e an d taPe re e o ld in g s w e re

m ad e o f an y as soc ia te d s o u n d PIDd
u e tio n

.

Th
e re e o记in g sys te m u s e d e o n s is te d o f a Uhe r Med e l

4侧X )5 taPe re e o ld e r , a He w litt Pa e ka rd Med el 4 66 A A C

a m p lifi e r ,

an d an A tlan tie R e s e a rc h Med e l LC 5 7 hy
-

d ro pho n e
.

Th
e sys te m re sp o n s e w as 11而te d to tha t o f the

re e o rtl e r , 士 2
.

s d B fro m 3 0 H
z to 12 kH z a t 3一 3/ 4 iPs

.

A n

mo
n ito ri n g sys te m e o n sis te d o f a Cle

v ite t冲 e CH 15

hyd ro pho n e , a H eat hkit M o d e l AA 3 a a m p lifi e r ,

an A铭0 5

11 sp e a ke r , a n d a H e a thkit s
一

in eh lab o
rat

o叮 o s e illo se o卯

w as u s e d to a id in e o

rre lat in g v o e al iz at io n a n d b eha vio r

袱tho u t ha v in g to re ly e n tire ly o n the

mo
n ito r as soc ia te d

杭th the ta谬 re e o rtl e r
.

A ll
o f the s o u n d s re e o ld e d w e re

an al yz e d o n the Ka y E le e tri e C o
.

Mod el 6 06 lA so n a -

gla Ph
,

wi th a bu ilt
一

in n a

rm w b a n d fi lte r(4 0 H z )
.

Z R璐ul ts

2
.

1 V o e a liza ti o n a n d A eti vi ty

Befo re the fo n l坦1 s t昭e s Of rhe s tu d y st斌
e d

,

it
was

叩p毗
n t tha t these sal

a

man
de rs d id pIDd

u e e so u n ds sin e e

so me of the so u n d s eou ld b e he a rd wi tho u t the ai d of e le e -

tro n ie e q u iPme
n t

.

Th
e

mo re e o n tro lle d o bse rv at io n an d

re e o 司in g pe ri od s v e ri fi ed these in itial
o
b

se 口a tio n s
.

As h肠

bee n s tat ed in the lite rat
u re

,

And ri岛 15 p ri

man
ly n oc tu r -

n目 [8一 10 ]
,

the

脚at e s t ac tivity oc e u rri n g be tw e e n 1
800

ho u rs an d 2 4( X) ho u rs
.

Fo r Pu rT 幻s e s o f this s tu d y
,

ac tivity

15 d e fi n e d as mo
v e

me
n t o n the p毗 of o n e o r

mo re Of the

e x p e rime
n ral an in坦15 as we ll朋

v
oc al iz a tio n

.

Al tho u
gh liv e

肠以1 w as Plac
e d in the te s t e n elo

s u re t初e e d u ri n g the

s tu d y
, n o fe e d in g w as o bs e rv e d

.

H o w e v e r the P花y ite ms

(即ld fi s h )d is即Pe o d
.

A 脚p h of o bs e rv e d a n imal ac tivi
-

ty 15 Pre s e n ted in Fig
.

1
.

Th
e pe ri od s o f the

少at e s t ac tiv
-

ity we re al so the 伴ri od s Of max
im u m voc al iza tio n

.

】oo

卯8070印504030加

�水�,二侧它
争勺。哎

100

0 8 (X)
l心X旧 L ig hr

180 0

2 (X X】 O盯k

0
柳O吕峨义)

Fig 1 Th
e

卯rc e n tag e o
f tim e d u ri n g e a e h 一w o

ho u r o

除rv a tio n

伴ri 记 w卜ile
o n e o r

mo 化 an im al s w e 汗 a e t iv e

A s e ri e s of d iffe re n t 即s tu re s s e e m e d to oc e u r e o n s is
-

te n tly d u ri n g b o th re st an d ac tiv i ty
.

In th e re sti n g PO s -

tu re
,

th e e n tire v e n tral
s u rfa e e o

f th
e a n im a l w as i n e o n -

ta e t wi th the s u b s tra te
,

the fo re li ln bs a n d hi n d li n ll
〕5 w e 比

p u lle d u p
,

an d th e tal lwas
o ft e n e u rv ed an d p lac e d pa司

-

le l to th e 卜x ly( Fig
.

2 )
.

A sec
o n d t
耀

o f泌
tu re w o as so

-

e iat e d wi th al r 即lpi n g at th e su
rfa

e e ( Fig
.

3 )
.

So u n d s w e ,

so m e time
s Ina d e p ri o : t。 d si n g to th e s u

rfa
e e ( Fig

.

4 )
.

I n

so

me
e

ase
s ,

ai r b u bble s we re re le ase d i n as soc ia ti o n wi th

the so u n d s
.

Th e so n o g 冠m i n Fig
.

4 A an d B w as 硒 th a

bu bble re le as e ,

an d Fig
.

4 C was
a 5 1而 lar sou

n d wi tho u t

a ir re le as e
.

So u n ds of this type v
ari

e d i n d u叹 i o n fro m

0
.

07 to 0
.

18 5
.

Th
e

Inaj
o ri ty Of th e se e 而s si o n s had a fu n -

d a

me
n tal of Z(X) 一Z 10 Hz 初th thr e e to fo u r ha n m 旧n i e s

.

Fig hti n g w as re lat iv e ly e o m mo
n a m o n g o u r s tu dy an i

-

m a ls
.

Th
e p o s tu re sho

wn in Fig
.

5 w a s as s u m e d p ri o r to

ac tu al a ttac k an d oc e as i o n al ly d u ri n g fi gh ts
.

Mos t 6 gh t。

w e re o f sho rt d u ra tio n s ( 5一 10 5 ) an d
e o n s i s ted of the 吧

·

笋
s
so

r
b iti n g th e a ttac ked an i n砚1 o n th

e tai l o r hind
-

limb
s

.

Th
e

脾
a t e s t n u n止吧 r , v

ari et y
,

an d IY K吧 t e o

lnP lex

s o u n d s w e re p IDd
u e e d d u ri n g the se 叫男此ss iv e e n e o u n t e二

Th
e s e so u n d s (F ig

.

6 ) ran 罗d in d u ra ti o n fro m 0
.

20 一
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Fig
.

2 Ty Pic a] ,
ti叱 衅

t u re of 一h
e A

.

由疵凌口 r

四
u ,

ed in thi
s s tu d y

. . . . . . . . . . . . . . . . .

- - -
. 勺. . . . . . . . . . 臼 . . . . . . . . . 闷 . . . . . . .

一

Fig
.

3 Ty p .e
al 附

lu ,
5 o f 一h

e 月
.

d 山
,i山

进

~ ass
u n祀d pri o r to an d d

u r i叱 ai r b
r
ea thi

n g a t t h
。 , u

rfa
. e

Fig
.

4 阮甩唱r

~ (40 H
z

6 ll
e r

)
o
「.

u

nd
, p耐

u c

记 by A
.

如记功仙 pri or to ris i雌 to th
e w al o r s

Uhae
e

.

A & B
:

,
u n .

l w 一tl
, a b

u

hb l。 汗l
e

“
; (二: , 、u ‘, ‘

亏w ith
‘。 .

a

bu b ble re !
e as 尸
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Fig
.

5 TyP ical ”
一

。 .
u m 记 Pri or to an d du ri吧 叱『韶日iv e

Fig
.

6 , na 甲~ (4O HZ 6 lter ) of sou
n
d

s p闹
u e

ed b y A

悦hav i
o r

由沉d王

~
d u ri n g fi gh 一in

0
.

50 5
.

So me
e o n tal n e d p ulse s wi th re 伴titio n ra te s of 3分一

3 5p p s (pul se s 伴r

sec
o n d )(Fig

.

6 D )an d al mo
s t sin u so id al

e o m p o n e n ts a t 12 5 H z ,

2 50 H z ,

an d 4(X) H z (Fig
.

6A a n d

6 B )
.

Th
e la tte r , o n oc e as io n ,

had o n e o : tw o ha
rm

o n ie ,
.

S o m e of the Pu lse s e o n ta in e d e n e

卿
u P to 1

.

ZkH z
.

D u ri n g fo rag in g fo r 公洲x l an d in v e s tig a tin g a re as o f

the ta n k
o the r than tha t n o

rm
ally in hab ite d

,

And ~
ra is e d its bod y o n al l fo u r lilnb

s w irh he a d le
v e l(Fig

.

7 )
.

Fe e d in g w as al so in itia te d fro m this Po s tu re
.

Th is sa m e

Po s tu re w as al so as s u

me d by a n an im al re tre a tin g fro m a

fi ght
.

Th
e so u n d s as soc ia te d w ith this 卯s tu re e o n s is te d o f

tw o t

卿
s : ( a ) al mo

st s in u s o id al w ith fre q u e n e ie s o f

2 2 0一3 (X) H z , a n d (b )p u ls e s a t a ra te o f 3 0 p p s ,
w hie h

a re the sa m e as D in fi gU re 6
,

w ith e n e

rgy fro m l(X) 一

4(X) H z an d pu lse d ura tio n Of 0
.

0 17一0
.

0 2 2 5
.

It 15 in te r -

e stin g to n ot e that e a eh of the s e s o u n d s al
s o

oc e u
rre d as

a e o m po n e n t of the so u n d s as soc iat e d w ith fi ghtin g be ha v -

io r(Fi g
.

6 A an d 6 B )
.

Th is e o u ld in d ie a te v
oc al iz a tio n by

the at tac ke d an im al as w e ll as the 砚粥re s so r
.

Fig
.

7 PO s tu re 。
, u m ed 场 an ima l fo r印乡n g fo r 肠x 司助 d al so re 一re a tin g fl习m a 6 gh

t

2
.

2 Te rri to ri 心ty a n d do 而na
n ee

W he n the fo u r an im al s w e re in itial ly Pla e e d in the

te st ta n k
,

they al l o e e u p ie d o n e e n
d of the tan k fo r the

fi玛t tw o d a ys
.

Th
e an im al s the n d i

v id e d in to two 脚
u Ps ,

eac h gro u p oc e u p yin g a s e para
te e n d of the ta n k

.

U s in g

the viewi n g 衍 n do w as a re fe re n e e ,
the a n im a ls o n the

o b s e rv e r , 5 ri g ht we re de s i, a te d A an d B
,

tho se o n the

le ft C a n d D(Fig
.

8 )
.

In the

脚
u p A

一

B
,

A w a s ju d罗d to

be do而nan
t sinc e this a n ima l was 以w叮 5 the a g gr e s s o r

.

U k e衍se in C
一

D
,

C w as th
e

叱脚
ss o r

.

Th
e re w e re in itial

-

ly thre e d ire e tio n s o f in terac tio n ,

A
一
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大蜕的水下发声与相关行为
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中 国科学院水生生物研究所
.

武汉 4义刃7 2 )

摘耍
:
无尾类两栖动物的复杂的声行为对其萦殖与物种的识别具有重要的作用

,

而有尾类除了少数种类可 以发出

徽弱的
“

吱吱
”

声或吠声外
,

在过去一直被认为是墓本不发声的
。

但是
,

最近的基 于解剖学的证据的研究显 示隐腮

貌科 ( c ry Pto bran ch id ae )可能是一个例外
。

为了检验这一假说
,

作者对实验室严格控制的条件下的 4 只中国大貌 ( An-

山如 由
‘记必n 。 )进行了观察

。

观察结果不仅表明动物在水下发声
,

同时也观察到了与之相关联的行为
。

作者对进

一步在野生条件下开展研究提出了建议
。

关扭词
:
声行为 ;大貌 ; 攻击行为


