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Relationship between Vocal Pattern and Breeding Behavior

Sakura Maeda'*, Toshio Shiraishi’, Hiroyuki Ishii’ and Koichi Murata'

'College of Bioresource Seiences, Nihon University
*Preservation and Research Center, The City of Yokohama
*Present address:Graduate School, Obihiro University of Agriculture and Veterinary Medicine

= #®

T4 34 F23 0 (Ducula goliath) OWs & f2 L, #HTH L OMBHEEWRLMITEH L%
Hiy e LT, MR L Sk Fome - 85t > 7y —ofilE PRz g s L TEsirmzaelL
72 ICLa—¥—TWEHEEETL, RNICETAH AT T L. SNy 72 M &
TS 3 QBRI & B RN Lz, 2%, Aol Xt 45 (TypeA~
TypeD) 2 Ei&h, ZOREEANL178~1459Hz Tdh -7z, Type Aldfic b BF I Sh, #
HEM B L OHERITomEXZb LICHW SR Tw e, Ml E S ICERENICHIENE 2D,
TIRERBEIBUED WA L7z, TypeBid, ZERMEN O HE TR BILEAE < & B M A A L.
INBEDZ LS, TypeA&TypeBId#MATHI L W L TWwA I LAREENL. TypeCk
TypeDid, ¥AfTHIE WEOLZ VG ED 1fiThd LEZ LN

X—T7—F : EEEN, A 3IAFAL

U oI

A4 3IH F2AF (Ducula goliath) (3=2—A VL F=F7OFF Y Fr—NVEBLTA NV - 7 - 28
YEIZORMERTANFAI A A MROBT, HBTIE/ by (Notou) EIFFFSH TV, K
J13#50em, AR ERI0em, ARIZH800g &M Lo/ O TRIEKT, BOMATHKT
WA -3 B0 21D A£G L Twb (Goodwin, 1983 : Barré et al, 2003 : Raymond.
2003). '/{Kﬁliﬂ(:u\?ﬁ'tﬂ% CHAMBNTWS (Layard et al, 1878). B oW & AL+ %
BHELTIE BEDIZEORBEROBWHENL EOEREETHL L, K4 XHKEL
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AEVPRLEWC LR Y, ABFNB L OWHZAN L EZRBEIT 505 (Fletcher, 2004 :
Morton, 1975).

F 7, W EHIC L DNHEE AT S I, AT OFTII O A R - AR
AIRT AOOMENR LD - TwD, BEHTIE, 3290200 & oY iF B X U
J¥ (Beckers et al, 2003 : Nottebohm et al, 2004 ), f{kH @25 ¥tk (Catchpole, 1981 :
KEE, 1988) 7 LICHS A HHEITEIFEN RSN TEBY, 2H TN MHOBEIZ2WTIE,
Y a XHh o3k (Steptopelia risoria) O MEHERE, 57 735 b (Columba livia) 0 W] IR,
v an+ 4 F8, (Zenaida graysoni) OW &P X 5 R L EAWZEE L Tv% (Baptista
ef al, 1983 ; Beason, 2004). L#&L, #4334 F28hOFHTFIHIZIY L TIXGibbs et al (2000)
WSk B [HHICEELEDLZ2T S PEPICIZHEBH %, 72 “bouncing ball (BkiasbK—)
B o xmEdgd S el v @itidRbiFEMARb0TH Y, WICiE THEFISEKvy77 ]
(Layard et al, 1878) [ fiidsd 7 { Wil & 5 Cdh A | (Orenstein, 1976) & o 2R EE Ol i
2RO L PR R iR S,

ZITAMRETIE, 7438 FAMOSFE TFEEZNRE LT EFOMMERS & O % T
L, S512f78) & oMW THREZMA 5 Z LT, AfioHFHFTHO—HEHL2IZTEHE
LERHME L.

MEETIE

#EEY

BT X S EHWRE - it v ¥ — 08T TRED S HREAEFTNo10 () &Noll (&)
D1 RT7TEBENSRE L B, Nol0iX20064E, Nollix20074E Mt > & — N TG L 7=k
ThHY, MPEZFLLLTWAS. AT, 20084ED SHEPIHEINT VDA, ETHINL TS
O FH BRI 2 o,

AR MAEOSE R, FE40m, BATE60m, WH338mOEWr—I T, L4400l F
WARMGRE SR Twz, r—YKiEa 7Y — Mliko T, ARRII—#ICIIERRT, A
Ml & OHMEEAIE, MEFHYLEIEM L0010 1 HICBERRNICAZREC W THo 7.
B4 54— VI 2 A (Nol2&No13, mififks i) x4+ 7H F¥F (Geronticus
eremita) 30AAAFTF SN TE D, SHICHMES WA LET 25—V T1IRELIZ 2 HTHE
Eh Tz Mo E i ED LT, ¥ 7 s #F A (Corvus macrorhynchos), A
A A (Passer montanus), ¥ 3 KV (Microscelis amaurotis) SO EAER LTz, ABYHE
ORI, RESLLHNTVWALDL Ll

W/ -,.'_.i-h.' -th ! Il"

Fig.1 New Caledonian Imperial Pigeons are kept at Preservation
and Research Center, The City of Yokohama.
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20094610 16H A 511 H13H OWIS KA S F K 6BEF T, 1 HICOXI3FMOW X H 2T L
7o, BEEEICIE. ¥4 2 (AT9904 : audio-technica) #H#Ht L /2ICL a3 — % — (Voice
Treck DS60, 71: OLYMPUS) #Mw7:. ¥r=4 Z7ixr—JYHBECEELZ. FHITHQE—
K, %7 v 7 EEB 441k Hz, #ARE ¥E B 11350~ 13.000H2 T, LR IE Windows
Media Audio (WMA) B % v
0§ % 7 D R R A ET A

HHEmMRY 7+ (Asf Tools 31) #HVWCT1IHOTEHEZ1 7 74NV L IRHIC 22 X 51358 L
7o Al EsnGE 7 7 AV EEHBROMEZRY 7 b (Xrecode11.00.76) % i\ TRIFF
waveform Audio Format (WAV) JBRICZ# L7-#, &MY 7 b (Sonic Visualiser) O3l
Wy — N2 HOTE — 7 BEBORoME L Bk iiz kKD, TSTHWEY 7 MR, 9Ty 27
sy ru—FiuiR 7)) -7 T Thb.
B EEOHEER

il EOEBMITY 7 P TPCE= Y — LIV F 7 I 2%FRL, BEFORELEA LT [
BB O E A PCE= ¥ — L THEL, WEMNERL TV AHAEEIFELL. E22HO
PRI A WESEICAT O 720, MEDRP SN 2 8 b fii 2 TRk E L7z
THODER & AR

20094E10H16H 2 S11H13H o, SEwEM & Ry — Y NICRELZCCDA £ 7
(KP-D581 COLOR : HITACHI) %MW THLBEDTHE Y A L5 TASATEF T =TI
4 7= (Time Lapse Video Cassette Recorder AG-6740 : Panasonic). 7B, Skt
%% 5+ » a»8—#— (PcastTM, BUFFALO#) # v CTMPEGIE AL, DVD-R
YT L-bDOEPCE=Y— LTHELTITo 7.

F10H 20, WAL, BHICE 2BI8E1T- 2. BEIEER 1 RFHEET,, HREL
TW7:Nol0& NolllZhz T, Nol2k Nol3, EHIZOBIIMETA2r—YTCHESA TV
No2 (He) ENo8 (i) X7 #BEINRL LI

& R

g X FE OSSR & BMBEE

WX AL, FOREBEMED S AHEICBTAILNTEL. ARTIE, ThEREWERN
IZTypeA, B. CBXUDELHTA. TOMMELTICRTEBYTHS.

TypeA (Bo-Bo-BoBoBo) v H— (Bo-Bo-) &winifilsr&, KAAEK (BoBoBo) &w»
3 % i SRS A bl AR T EH T, MHSNICHERR ST 2l E
WL TR SN, MHENEGENTOREEL LIRS Tw, &8I
0~ 8 (47108, n=360) O3 T—3 g YAHMESNRA 1 EIOW X5 ORI EEIL,
HEA182.7+11.01Hz, MEi3206.3+11.61HzTd 0, 5w i o $1x HEA$230.6 = 7.21Hz, Wi
2572+1093Hz TdH 7= (Table 1, Fig 2). MEMEMOWELb LIZBWT, HEOFRA TS TypeA
TIRBRTOFRIFET LS, Tz ki L7z (Fig 3).

TypeB (Bow, Bow, Bow) K (Bow) &\ Hiifalifit S&7-0 &5 T, HEOHRIHERL S
N 1EORHEICBT 280 ELonEE2 ~11H (72=x278E, n=28) T, &% 1 70k
P 31996 £ 6.65Hz, T w ik 80132289+647Hz CTdh -~ 7= (Table 1, Fig. 2).

TypeC (Moo) MV FETHIR S MILEMGSEOWBE AT, WOy 4 FTEHTT+ V< ¥
r DRSS L B A H 7. BEFEERLAMEEE= 7 — ETIRMERETE T, Al SHHME
BROTHLIEPRIAWTHS. HHRICKHABBIIBWT, AHOBESTHLE/ELL. K
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Table 1 Frequency (Hz) ranges of each vocal type in the New Caledonian Imperial Pigeons ( Ducula
goliath). UNK : sex unknown, M : male, F : female, N : number of sampling

. Low Frequency (Hz) High Frequency (Hz)
Vocal Type D Sex N Mean = SD (range : min - max) Mean = SD (range : min - max)
A 11 M 37 1827 =  11(1705-2076) 2306+ 721 (221.8-257.8)
A 10 F 14 2063 = 11.61(1785-213.9) 2572+ 1093 (2425-2755)
B 11 M 12 1996 = 6.65(1886-211.3) 2289+ 647 (221.0-2334)
C UNK UNK 11 1783 + 13.80(159.8 -202.8) 2022+ 1819 (1734 -224.8)
D 11 M 15 295.1 + 20.33(226.8 -311.0) 14586 + 62.25(1336.6 - 1606.9)

¥ A T DR BNE178.3+ 13.80, ik 68 50132022 £ 18.19Hz TH - 7= (Table 1, Fig.2).
TypeD (Graw) IEBMIWEHTRESH, BEORCBD SN AV 4 7O EEEFRIT
295.1%20.33~14586+6225Hz T b, MO X35 & G CHRAEWGMHTH - 7= (Table 1.
Fig. 2).
EEICHESIITH
TypeA FEHERFICIILTHE KE S FIF2TBH BB SNz i3h, BEMBICREPER FIFD
TIPS B3 - 72,

A

Fig.2 Sonagram of the four vocal pattern by the New Caledonian Imperial Pigeon. Digital images shows
four types of vocalization by the pigeon, from left to right, Type A (Bo-Bo-BoBoBoBoBo-), Type B
(Bow, Bow. Bow ), Type C (Moo) and Type D (Graw), respectively.

» o _ (2 % [T ]

M M M F

H --':I.I._: L - ————
Z SEc.

Fig.3 Vocal communication among a pair of the New Caledonian
Imperial Pigeon using Type A. Digital image of sonogram
shows the vocalization pattern, from left to right, by F
(Female), M (Male), M, M and F.
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A4 34 K8 TR M 2%
TypeB HAZKEZL P r—TJoBERKRIZCBILEN b 2MENHE Sz, F2, %

RIFIZASY 4 TSP HEE SN LBRITHIEI0OH30HIC 20, 11H6, 8, 9 HIZ1 [\
DOFF5 MEE s, 11AILHICERI RS S,

TypeC 45842 4TEh % fEb 3l L 2IRETIE 2 v/,
ARNREEE & RAEITE)

TypeA AFIEHURN 2L T, HEIXHEL D SIS Type A Z 564 L7z, MEATHED B2 % [A]36E L
TWARN (10/16~10/23) 1%, HEDARDA Y £ 7O X35 & FEIEICH LT 7za8, Mo n]
T A% { 2% EMEHEM T Type AZ W2 Z58b LAERE &S/, 1 Il HOZRHIZITHERE &
DIZFERBEE DA L7, BENBRIHHCOAE LA 6N (Fig d4). B, KXToH

MEEL I —VOMEE Type AR MH LB EZb LA BFPHBUC X DB S

TypeB
(Fig.5).

ZRWIMG (10/30~11/9) &, HED BB THRM L2, EWRICIZRILL

TypeC ZEFMKRDVHETE T, A5 A TITBITHRABE, I X UHMITE & OGRS

Nz,

TypeD MEASHEZ O30 L 7= 2 HIE (10719, 10/21) 2, A% £ 7 O3 HHET EH R
ICBlEas iz, —F, ZRMEPIEEES S3, EINHIZESE MO —RER 2 LGRS sh:

(Fig. 6).
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Fig.4 Frequency (call count) changes of Type A
by a pair of the New Caledonian Imperial
Pigeon from October 16 to November 13,
2009. Type A vocalization by female was less
frequent except from October 28 to October
30. Black and white arrows shows the time of
copulation and egg-laying, respectively.

Fig.5 Frequency (call count) of Type B vocaliza-

tion by a male New Caledonian Imperial
Pigeon from October 16 to November 13,
2009. This vocal type was observed only in
male. Black and white arrows shows the time
of copulation and egg-laying, respectively.
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Fig.6 Frequency (call count) of Type D vocaliza-
tion by a male New Caledonian Imperial
Pigeon from October 16 to November 13,
2009. Black and white arrows shows the time
of copulation and egg-laying, respectively.
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HOBRREHEEEL

TypeA 1R EOIFEFSEBUE, #6 REUCEEAI R L L L, 1IFEHICRL DL kol #
72, &R (10/16~10/29) &, ZRHDSMEIH FT (10/30~11/11) OFEE K% L+ 2
L, RIS RS S OM T LT (Fig 7).

TypeB A% 4 7o 1 WlEo sz Git3 5 &, §15 Ra @B o g dids 5
f7z (Fig. 8). ZRuiL, ZZRHPLEMNH EFCORSENEELBET L L, TR HGIZHRA L
Twiz,

TypeD K& A ZIZHFH15 WD S1IEFIZ T TN EHE TRFE MR I L. KRl E,
ZRHMSMEIH F TORSMEEILES 5 L, 3T O TR R A LT,

% ®

ABFTEV)MELRMFTED LA, A IHFNPMCRBBEFD T A4 THLR L ED 4 FEAE
THIENHLM TR o7, —F, F28b (Columba livia) W EFE D& 4 7% 6 flifFrd, 4
I2% 495> F+5—77— (C livia f. Thailand Laugher) TIZ13MHEF L ShTwb (Abs,
1983). FNWNPEHSFAIAFNMOWBEFD T A4 3%,

AHTIE, AFIHFNDMCHERSNWAHBBEOBEIFO Y 4 T80, KEONHEIEC
Type ADSDICHEIL. T4bh, Ko F— KKK (BoBo-BoBoBo) & E#H Lkl -4
HTHE ST A Type A, K - £ - K (Bow, Bow, Bow) & T2 Mt EEHOARDET S
TypeB, &— (Moo) EJEZ Z B VEHE TN I NS TypeC, £LTZ 0y (Graw) Ll
ABEFTHHMAEEDType DTHAH. T D) b Type Ald, T OHlERHEOH MY S
Gibbs et al. (2000) A%CH& L Tv»% bouncing ball IO & L M —Th b L F 2 7=

Type D& & 5 3 F 8 b ol & 551212 200Hz i #2 O BUAA b Tz, AT
B ARAREE & 42 D T ORFEDE LG - OEES MR EICHAE ShTwa., LaL, 500
~1,000Hz O B IS B P BT O & FARBRBEOIEH CIEME L H v & S Twb (Morton,

i =106+ 11713 15 =iwis- 1113
—— 1016 - 1029 —— 1016 - 1029
20
" =0 10/30- 11111 =0= 10/30- 11/11
. pericd between
u ating o ey iy

mean of Type A call count
H
Type B sum total

5 6 7 L] 9 { [N ¥ R 3 1 2 3 4 5
am. L,

B g W N o121 1 34 5
pm
hour

hour

Fig.7 Changes of Type A frcl-quency (call count) Fig.8 Changes of Type B frequency (call count)

by a male New Caledonian Imperial Pigeon by a male New Caledonian imperial pigeon in
in a day. White bars indicate the frequency a day from 500 am. to 6:00 pm.. The indica-
of Type A vocalization from 500 am. to 6:00 tion by white bar, dotted line and solid line
p.m. during the period of study. Solid line are same with those shown in Fig. 6.
shows the frequency before mating period Comparing the frequency of Type B vocaliza-
from October 16 to October 29, 2009. Dotted tion before and after copulation, it increased
line shows the one from the days of copula- at 300 am. in the latter case; mating period,
tion to egg-laving: from October 30 to significantly.

November 11. Frequency of Type A vocaliza-
tion decreased at the time from 6:00 am. to
800 am. in the period between mating and
egg laying, significantly.
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1975). 4 I A F2A O XS OREEEN X IC500Hz LT TH Y, =a—4 L F=T7OHRKA
THORELMI LA ONMEEL TV A LRI NS, FAHHRENETIE, DM EED
LEMREMY, RS EREOIRESDPRMICERS LEETARL LA THLEEZEZOLN
Tw’ (Wiley and Richards, 1978). Type AB & U Type B® HWNHIEZE L E & 5 L Bl mH
BECHM SN, BMIZSEREESRST A0 SR (Fig 7. 8). 44 3Ih F Vb, #
IR HARBEED O LR VHET FIZBVLTE, TOMEOD % IR I REETB R Y28
EMICRFELBTTWB EEZ S,

Type A O X FFREAMEZ BR T AHEMIC LR L2 EH 5 (Fig 4), RGEHE S £ 7I3KE
TR EMELTwA EEZ BN L L, Type AZHWAMMTOWERD LABES NS
Ehb, SHIWOMY (courtship song) & IZRLLBEEZAHLCOLIENEDL H 5.

Type Blz2WTid, ZRMMPICHENER LAZ L, EHEKRPIIRF IR LS
(Fig. 4), ZZRATHy & B L7205 X755 (mating song) THDLEEZ LN, K¥ A TOFFYIE
LR AU Type AB XU Type DOBFEIX—HZE P L TwizZ &2 6 (Fig 4-6),
1 HOFEFCEVHMZEL, ZAVF—HROKEVITHZE) Type Bid, KRH OO
A ZIH LTHRBICHCTWAE L EZONE. AY A TOBERIIFH 5 RAICE BIES
7z (Fig. 8). Type Al2BWTh, HEAME%BR Y 2 R0 b (2 B HTEE T S LA BTN
Hol2Z b, FF 3IH PN bOWEEF D FRMATEZ WA SRR ISR b 2%
Zbhiz.

Type CIZH WM MEOWREHETH Y, ¥HMEEMROLVHBED 1FTHLLEEZEZLN
7o Fie, MoOWBEEEERLEFHETRESNAZERLCHETHAZ LMD, Ky TORES
EEAC B W T EEN R & 5 2 A BE I VW A BRIV LT W LR S,

Type D DR DA HIE S b ot & &G, SOHATHE MO 2 1l X 0 1 BT
harrEZONE. LhbUIFHVERETHL I L, TLREEERAIL I L2 6, MG TEE
TELMIEY RS M A X (territory song, alarm callZe &) &#z 6z, LA LAWY
Tld, BBATEIRBURITE & O E RO LD o272, L DS OB X D EIEEORFEAWLE
Ths.

AWETEHA 34 F N OB EFERPHICHH SN, SHCEMMICBI TR ZWES S A
TEOPRIEDSH S DI o7, TOREIR, A4 I EAPOFHTIHICHARENZSb0T
BbH. —H, K EICHMBNCER SN 70, FERRIMIC BT B ITEICHERM PR & &5 & 5
DY A TEDOMBIZOWTIHNIZMA S Z ERTELhd oz, AMOTHTRONME WS HICT
HIClE, 4tk FEHERMMICBI BT — N3y 2EBRR EEHWEE TRENATOMEIRKD R
5.

B 3
AR E FETTHI2H72 0 T EB - - il vz X ST IWE - 8t ¥ — ORI &Y

W LF4. EEATICES L IR & T & B o 7o B AR S W SRR A B e E
PLIKE L & ST KICEH LT
ABSTRACT
The object of this study is to clarify the relationship between vocal pattern and breeding
behavior of the New Caledonian imperial pigeon (Ducula goliath).

A pair of imperial pigeons in captivity was observed for vocal behavior for 5 months. Bird
vocalization was recorded by use of an IC recorder every day, and the behavior was recorded
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by a video camera at the same time. To understand the acoustic characteristics of bird vocaliza-
tions, we extracted discriminative vocal patterns and counted their occurrence. Furthermore,
their sound frequency was analyzed using sound analysis software. The vocal patterns of the
species were classified into 4 types; named type A to D provisionally, and the frequency range
was from 178 to 1,459Hz. Type A was observed most frequently, and it was used for the com-
munication among the pair or with a male next cage. Type A was recorded most often and it
increased just before mating behavior among the pair, and decreased after copulation in the
male. Counting number of type B tend to increase in the male before mating. According to these
results, it is suggested that type A and B is related to the behavior of breeding in the species.
Type C and D are presumably not related to breeding behavior but are kinds of call note.
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Captive Breeding of Pig-nosed turtle, Carettochelys insculpta.

Miho Ito, Takashi Kasugai, Ken Sakaoka and Mayu Kobayashi

Port of Nagoya Public Aquarium

= #

ZtT R AT TIR19924E 0 b A v R ¥ F ¥, Carettochelys insculpta% i IBR L Twa,
Z0 9 b oM 1 FA20084 4 A21 HA A H22H OPNI AT T, AR PR S W2z IR OB 52 1
Bl TRESP L 7. B4, Chooiziih L, 260 EHER LA, INEERE TR L, 7Y
BE412mm (SD: £1.37, n=26), FHPIE40.1g (SD: +£3.10, n=26) Tdh-o7:. JINFILE
KB LEZ, mEE3IT, BEEL00% 2L, MEIRERTTHH OB AL 2 AR EZHR LA
LZAh, EBHHAGIIHH F Clo24f k2 Wb L7 (BE38923% ). W LA FHH E
495mm (SD : 256, n=24), {k#H230g (SD: £153, n=24) Th o7 WYEEHI T PEET
252, 35 AFBHICGHDEEERLL Yy P2 ELIETS 272 135 ARSI, PHPE
118.1mm (SD : %1233, n=12), F¥HEFE2999g (SD: £86.09, n=12) I EL L. &b,
A IAREOfE T EANBEM ORI E & 5.

X—T—=F: AvRIEFF, NLEIIRNY, #FE AT

i U & (<

A R ¥ F¥F Carettochelys insculptald, =2 —¥=_TEHL+—A 30V T7O 7 —=¥>F1) b
V—ORENZBNHIAERLTYS, BAKEOH 2 OP T KRR T, HE60cm, #iE
20kgl2ET D, EHDE v V) =X 5 —MUART LI, TIDIIRBEANVAY FOLH
TRV TH L.

HEIX20~225%, HEIX14~ 16 CHERIAIZET S (Rompp, 2003). MEE#loib h IcE®
WRICIE S 22cmiZ EDORZWY, LHICT ~39E0I % A, JHIEHY ORI T S
(Rémpp. 2003 ).

FHETOAYKE FFOFFHLEMBNICWT 2 MAREANTEIChETHRETHY, BNT
b 3 BIDFRE Lk, 20014EI2T7 AV A7 0y s AWWETHA A 1 EER AR Z kv
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ABSTRACT

Port of Nagoya Public Aquarium have exhibited pig-nosed turtles Carettochelys insculpta
since 1992. A female laid eggs in sand beach connected to the tank on the night of April 21,
2008. Next morning we dug up the nest and found 26 eggs. Eggs are spherical and had hard
shells, 40.8mm (SD : £1.37, n=26) in diameter 40.1g (SD : £3.10, n=26) in weight on
average. These eggs were put on the container and kept 31°C and 100% moisture. The end of
the incubation period on 77days, for perform the rain fall, we sprayed water mist to the eges.
After 82-91days, 24 hatchlings hatched out. (hatching success rate : 92.3%). The hatchlings
were 49.5mm (%256, n=24) in carapace length (CL) and 230g (%+153, n=24) in body
weight (BW) on average. For their first food, we feed them animal diet. When the juveniles
were 3 months old, they started to eat vegetable food and some kinds of pellets food. After 13
months, 12 individuals were reached to 1181mm (+123, n=12) in CL and 2999¢ (+86.1,
n=12) in BW on average. This is the first case for the reproduction of pig-nosed turtle in
Japan.
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