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BBenenue

SInoHcKuit KypaBilb — OIMH U3 HanOoJIee PEAKUX BUAOB JKYPaBJIeH ¢ YUCIEHHOCTHIO okouto 2000
ntun (Archibald, 2000). JIBe momyasiuu sSIOHCKOTO KYPaBJIs — MUTPUPYIOLIAst MATCPHUKOBAS H OCE/I-
Jast OCTPOBHASI, U30JIMPOBAHBI IPYT OT JIpyra Ha MPOTSLKCHUH, TI0 MEHbIIEH Mepe, HECKOIBKHUX COTEH
net (cM., HampuMmep, Masatomi, 1981; Swengel, 1996).

OO0mnacTp THE3/10BaHMsI MaTepHUKOBOM MOMYIISILIMN OXBaThIBaeT OacceitH Amypa. 3umyror Ha Ko-
peiicKoM MOIyOCTpPOBE, INMaBHBIM 00pa3oM, BIONb JIeMUIMTapH30BaHHOW 30HBI (Archibald, 1981;
Seong-Hwan, Won, 1994; Swengel, 1996), a taxxe B Kurae, B 6acceiiHe HIKHETO TCUCHHS XyaHX?
(Swengel, 1996). O6nacTh rHE3M0BaHKUS OCTPOBHOU MOMYJISAIMH 3aHHUMACT FOr0-BOCTOYHYIO YacTh
octpoBa Xokkaiino B Smornn (Masatomi, 1981); oTnensHpIe maphl THE3IATCS TaK)Ke Ha OCTPOBaX
Kypmsckoit rpsanet (Wnbsimenko, 1988, Ymrakoa, 2002). XKypasiu 0cTpOBHOU MOIYIISIMA HE COBEP-
[Iaf0T OCCHHUX MUTPALAN W OCTAIOTCS 3UMOBATh Ha XOKKaio (cM., HapuMmep, Masatomi, 1981).

MeXMomy IaHOHHbIE Pa3INyKs B CTPYKTYpE AYd3TOB SIIOHCKHX JKypasiel omucansl J[. Apun-
6anbaoMm (Archibald, 1976). OH oOHapyXuiI, 4TO B Jy3Tax >KypaBied MaTepHKOBOH MOIYIISIHA
NepBbIl KPUK CAMKH B CJIOTe CYIISCTBEHHO JUIMHHEE BTOPOrO KpHMKa CaMKH, TOTAa Kak B JydTax
XKypasieil OCTPOBHOH MOIYISIMN NEPBBIA KPUK CAMKH HAMHOTO KOpPOUYE U MPAKTHUECKH PAaBEH MO
JUTMHE BTOPOMY KPHKY. JUTMTENBHOCT MEPBOTO KPHKA CAMOK MAaTEPHKOBOM MOIYIIALUH 110 €0 IOJ-
cuetam coctaBuia 330 £+ 22 mc, a octpoBHOI—TONbKO 140 + 14 Mc. OCHOBBIBasACh Ha pa3aHUUIX
B nystax, Jl. Apumbanpg (Archibald, 1976) mpeanoxun BBIIETUTH MOMYJISALUA B PAaHT IMOJBHIOB
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(G. j. panmunjonii u G. j. japonensis). C.B. Bunrep (Winter, 1981) cooOmmi o pa3muyusx B pas-
Mepax U oKpacke sull (0oJiee MEJIKHX U Pa3HOOOPA3HBIX M0 OKPACKe Y JKypaBiiel OCTPOBHOM MOMyJsi-
UM, TI0 CPaBHEHUIO ¢ MaTepukoBoii nomynsiuei). [Toznaee B.1O. Unbsmenko (1988) mpenmonoxun
TaKkKe HaIMIre MOP(OIOTHIECKUX Pa3NuIui MEXAY dTUMH HOomymanusMu. OnIHaKo TeHeTHIeCKHe
WCCIICIOBAHMS HE Jalli OCHOBAHMS JUIS BRIACIICHIS MTOMYJISIIAN B paHT moasuaoB (Swengel, 1996), u
MX TAKCOHOMHUYECKHI CTAaTyC BCE CIIe HYXKIACTCS B YTOYHCHUH.

DaKTUYECKH SAMHCTBCHHBIM MTOBOIOM K JUCKYCCHUHU HA ATy TEMY OCTAIOTCS Pa3IH4Us B CTPYKTY-
pe Iy3TOB IBYX MOMyJisinuid, oOHapykeHubie J[. Apunbansaom (Archibald, 1976). B cBszu ¢ 3TuM,
Ba)XHO TIPOBECTH JETAIbHOE CPaBHEHHE CTPYKTYPBI APHBIX JySTOB Y ITHUI] MATEPUKOBON M OCTPOB-
HOW TOIYJISIIUHN SITIOHCKOTO XKYPAaBIIs C MIOMOIIBI0 COBPEMEHHBIX METOIOB KOMIBIOTEPHOTO aHANH-
3a 3ByKOB, HenocTymHbIX 30 set Ha3zan, xorma J[. Apunbanpa BEIIBUHYN CBOIO Thmore3y. OCHOBOH
JUIS TAKOTO CPABHEHHUS MOTYT CIYXKHTH PE3YJbTaThl MPEIIICCTBYIOMIETO UCCICIOBAHUS, B KOTOPOM
OMMHCaHa U3MEHUYUBOCTh CTPYKTYPHI Ty TOB 10 map SIMOHCKHX XKypaBlicl MaTepUKOBOH MOITYJISIINY,
JIBYX TUKHX ¥ BOCbMH COJIEP)KaBIINXCSI B YCIOBHSIX HEBOJIH, U 0OHAPY)KEHBI 3HAYUTENbHBIC Pa3Inins
mexay mapamu (Klenova et al., 2008). OnHako ocTaeTcs HESICHBIM, HACKOJIBKO CTPYKTypHasi U3MEH-
YUBOCTH Iy3TOB 3TUX ITHII MOJKET OBITH 00YCIIOBIIEHA cofepKaHneM B HeBoule. B manHOM paboTe MBI
CpPaBHHBAEM CTPYKTYPY AYITOB M aKyCTHUECKHE TTapaMeTPhl KPUKOB MAPTHEPOB B IydTaX SIIOHCKUX
JKypaBlieil MaTepUKOBOW U OCTPOBHOM momy siuid. Kpome Toro, cpaBHHBaeM Ty3ThI TUKUX U CONIEP-
JKAIUXCS B HEBOJIC MAp, IPOUCXOSIINX U3 MATCPUKOBOH MOIYJISIIHY.

MaTepna.n H METOAbI

O6veKkmyl ucc1e006aHUA U MeCa 3anucu 0yImoe

B octpoBHOI HOmyNSIIUK TyITHI Tap HEMEUYEHBIX AUKHX XKypaBliel 3amiucansl B ()eBpaye U B HIOHE
1999 r. B paiione . AkaH, Ha BOCTOUHOM Xokkaiao (Slnonwms). B despane 3anucano npennonoxu-
TenbHO 12 map  (mo 1-2 mysTa OT mapsl), B MIOHE — NMPEINOIOKUTENBHO 7 map (Takxke mo 1-2 mgysrta
OT TapHI).

B marepukoBoil nOmyasiuuu Ay3Thl MPEANOIOKUTENBHO OT 15 map HEMEUEHbIX JUKUX JKypaBiiel
(mo 1-2 mysrta OT mapbl) 3anKMcaHBl HA 3MMOBKE B JAEMHJINTapH30BaHHOH 30He (JIM3) Ha rpanunie
Mmexay CesepHoii u FOxno# Kopeeli; 1 ny3Thl AByX Nap HEMEUEHBIX JUKHX XKypasiei (1o 2 1ysTa ot
napsl) — B AMypckoit oonactu (Poccust) B mae 2006 T

Kpowme Toro, 3anucanbl 1y3Thl 8 HHANBUAYATBHO PA3IMYUMBIX Tap (TI0 2 Ay3Ta OT Maphl) COAEp-
JKAIIUXCSl B HEBOJIE XKypaBJel, BEAYIINX CBOE IIPOMCXOXKIEHNUE OT MAaTEpPUKOBON MoOIMymanun. [14Th
map 3amucanbl B uroie-aBrycte 2006 1. B [IutoMHUKEe penkux BHIOB KypaBieii OKCKOTO rocymap-
cTBeHHOTO Onocdeproro mpupoaHoro 3amnoseaanka (IImromank OI'3), ogna mapa — netom 1998 1.
Ha CTaHIUU PEUHTPOSYKLIUHU PEAKUX BUIOB NTHUI XHUHIAHCKOTO TOCYAAPCTBEHHOIO IPUPOIHOTO 3a-
MOBEIHMKA, U JBe Mapbl — Tam ke B Mae 2006 . U3 16 comeprkamuxcsi B HEBOJIE KYypaBiIe ceMb
B3SITHI U3 pupoAs! (1 camer] u 3 caMKu MOYTH Cpasy MOCIe BRUIYIUICHHS; | caMKa B BO3pacTe OKOJIO
6 MecsmeB; u 2 caMmIla B BO3pacTe OKojio AByX JieT). OcrambHble 9 nTuIl BEIpalieHsl B [lnroMHmKe
OI'3 coObcTBEHHBIME POAUTEISIME (2 caMIla U 2 CaMKH), oMU (3 camiia u 1 camka) ¥ IpHUeMHBIMU
ponuTensiMu apyroro Buna (1 caMka BeIpallieHa JJaypCKHMU JKypaBisiMH). Bo Bpems 3ammcu 1y ToB
BO3PACT COJAEPKABIIUXCS B HEBOJIE IITHUI] COCTABIUI OT 6 10 18 neT.

CyMMapHO MbI BKJIFOYMIH B aHaIM3 59 1y3ToB: 23 my3Ta AUKMX NTHI OCTPOBHOM nomynsauuy, 20 1y3-
TOB AMKHX ITHI[ MaTePUKOBON MOMYJIAIMU U 16 My3TOB OT COIEPIKAIMXCS B HEBOJIC ITHIl MaTePUKOBOH
HOMYIALMHL.

Obopyoosanue u aKkycmuueckuil anaiu3

Hy>Te1 mukux xypasieit B SAnornn u Kopee 3anmmchiBaii ¢ MOMOIIEIO (G POBOTO MUHHINCKOBO-
ro marauTodona Sony MZ-RH-1 (Sony Corp., Tokyo, Japan) u mukpodona Sennheiser MKH 70-1
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Puc. 1. U3mepsiemble napameTpsl €JI0T0B B 1y3TaX ANOHCKHX KypaBJei
Fig. 1. The measured parameters of within-syllable calls in duets of the Red-crowned Cranes

(Sennheiser electronic, Wedemark, Germany). JIy3Tbl TUKHX U COIACPIKAIIMXCS B HEBOJIC KypaBIici B
Poccuu 3anmchIBamy ¢ MOMOIIBIO KacceTHOro Marantodona Marantz PMD-222 (D&M Professional,
Kanagawa, Japan) ¢ koHIeHCaTOpHBIM HanpapieHHBIM MuKkpodoroM Sennheiser K6-ME67. Paccrosane
oT 1Tl 10 MukpodoHa BapeupoBaio oT 10 1o 80 M B HeBone u mpumepro ot 300 no 6omee 1000 M B
pupoze.

Ormudposka (22.05 kI'1, 16 6ut ¢ manpHeimum cHmxerneM 1m0 11.025 k') u aHaIU3 3ByKOB
MPOBEAEHBI C NOMOILBI0 porpammMbl Avisoft-SASLab Pro v. 4.3. J1n1st HocTpoeHUsI CIEKTpOrpamMM Uc-
MOJIB30BAJIM OKHO X3MMUHTA; [UIMHY ObIcTporo npeodpazoBanus Pypre 512 Touek; mepekprIBaHHEe
110 YacTOoTHOH ocu 50%; 1 mepekprIBaHKE IO BpeMEHHOH ocH 96.87%. D10 nano mMprHy 9aCTOTHOTO
¢ueTpa 56 ', paspemenue mo BpemeHu 1.45 Mc u paspemienue mo yacrore 21 [,

JyaT SMOHCKUX KypaBlied MpeiCcTaBisieT co00H IOCIIeI0BaTENbHOCTh KPUKOB caMIla U CaMKH,
M3/1aBa€MBIX B OTIPE/IENICHHOM MOpsiaKe. J[yaT COCTOUT M3 KOPOTKOTO BCTYIUIEHHS 1 OCHOBHOM 4acTH,
00pa30BaHHOI ceprell peryJIsipHO OBTOPSIEMBIX CJIOTOB, COAEPIKALIMX OJMH HJIH JIBa KPUKA camlia 1
OT OJTHOTO JI0 YeThIpex KpukoB camku (Archibald, 1976; Klenova et al., 2008). [lyis aHamu3a Mbl OTO-
Opaitu cIIoTH, cofeprkalie OANH KPUK caMIia ¥ ABa WM TPH KPUKa CAMKH, KOTOPBIE B CyMME COCTaB-
nstroT Ootee 70% Beex €I0T0B, BCTPEUYAIONIMXCS B Iy Tax SAMOHCKUX Kypasiel (Klenova et al., 2008).
Ecnu B 1yaTe TaKMX CIIOTOB OBIJIO OT JIBYX JI0 BOCBMH, TO H3MEPSUIN UX BCE, @ ECITU CBBIIIE BOCEMH, TO
TOJIBKO TIEPBBIE BOCEMb. B kKakzoM ciiore u3mepwin BoceMb napamerpos: Dur Syll — piaurensHOCTD
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crora oT Havasa KpHKa caMIiia 10 Hadana KpuKa caMmua cleayomero ciora; Dur M — anutensHOCTh
kpuka camia, Dur F1 — amutensHOCTH IepBoro kpuka camku, Dur F2 — qmuTensHOCTh BTOpPOTro
kpuka camky, Dur FF — mnrensHOCTh OT Hadasia IEpBOro KpUKa CaMKH JI0 Hadajla BTOPOrO KpHUKa
camky; Fmax M — MakCHManbHYIO OCHOBHYIO HacTOTy Kpuka cammua, Fmax F1 — makcuManbHyI0
OCHOBHYIO YacCTOTY IIEpBOT0 KpHka caMKky, Fmax F2 — MakcuMallbHYI0 OCHOBHYIO YacTOTYy BTOPOTO
KpuKa caMKH. [Tocie 3Toro Mel pacCyuTany CpeJHUE 3HAYEHHS IS KaKA0T0 apaMeTpa BCEX CI0roB
nmanHoro ayata (puc. 1). TakuM oOpa3oM, KaXIblil y3T OBUT OIHMCAH C MOMOIIBIO0 BOCBMH CPEIHUX
3Ha4EHUI YaCTOTHO-BPEMEHHBIX IapaMETPOB CIOI0B.

Takxe, 17151 aHaJIN3a BCTPEYaEMOCTH CJIOTOB C Pa3IMYHBIM COOTHOIIEHHEM YHUCIIA KPUKOB CaMia
1 CaMKH, B K&)KJIOM JTy3Te OMPEASIIUTH THI KaXKAO0TO CJI0Ta BU3YaIbHO 10 CIIEKTPOrpaMMe Ha IKpaHe
KOMITBIOTEpa, coracHo kinaccudukanmu A.B. Kirerooii ¢ coaBropamu (Klenova et al., 2008).

Cmamucmuyeckuii ananus

Craructiueckuit ananu3 nposeneH ¢ nmomomsio makera STATISTICA 6.0 (StatSoft, Tulsa, OK,
USA). Paznmuuns mprHAMAIINCH KaK CTaTUCTHIECKH nocToBepHBIe ipu p < 0.05. Bee cpemnue Bemm-
YHBI IpUBEEHBI Kak X + SD. Pacnipenenenye 3HadeHNI BceX MapaMeTpOB JyITOB y KaXJIOU Mapbl HE
OTIIMYANINCH OT HopMabHOTO (TecT Konmoroposa-CMHUpPHOBA), YTO ITO3BOJIHIIO UCTIONB30BATh apamMe-
TpHUYEcKUe TeCThI. [ cpaBHEHHUS MyITOB COAEPIKAIIMXCS B HEBOJIE NITHIl MAaTEPUKOBON MOMYISIIMU
¢ JTy3TaMH JUKHX NITHI] MAaTePUKOBOI MOIMYJISIIIMK UCIOIB30BaTH OAHO(GAKTOPHBIA IUCTIEPCHOHHBIN
aHanm3 (ANOVA). MexXmonysiroHHbIe pa3Indus OLEHUBAIN KaK C ITOMOIIBI0 OXHO(AKTOPHOTO
JIUCIICPCHOHHOTO aHAJIN3a, TAK U C TIOMOIIBIO CTAHAAPTHOM NMPOLEAYyphl JUCKPIMHUHAHTHOTO aHAJIH-
3a. Bennunny ciryyaifHOH KilaccU(UKAIMK pacCUYMTHIBAIN Ha OCHOBE paHaoMuzanmu (Solow, 1990;
Klenova et al., 2008). Bxirag kaxxa0ro napaMeTpa B KI1acCH()UKAINIO OTPEIEIIsUIN, UCTIONb3YS HOIIa-
TOBYIO NPOLENYpPY IMCKPUMHUHAHTHOTO aHanu3a. [l cpaBHEHUS apaMeTpoB KPUKOB CaMIIOB U ca-
MOK BHYTPH Jy3TOB HCIOIH30BAIH KpUTepHuid BrnkokcoHa. [IporieHTHRIE COOTHOIICHUS! CPaBHUBAIN
C IIOMOIIIBIO KpUTEpUs YalTa.

Pe3yabrarsl

Paznuuun mesxncdy dyamamu OuKux u cooepicamuxcs 6 Hegosie Heypaseli MamepuKosoil

nonynayuu

OnHodaxropHbliil aucniepcuoHHblid aHann3 (ANOVA) BBISIBUII IOCTOBEPHBIE Pa3IH4Hs TOJIBKO
JIISL OTHOTO M3 BOChMH M3MepeHHBIX mapameTpoB (Dur F1), 3HaueHus KoToporo B Iy3Tax coaepika-
IIUXCS B HEBOJIE J)KypaBiiel OBUTH HECKOJIBKO BBIIIE, YeM B TydTaX AUKHX (Tad. 1).

[To BcTpeuaeMoCTH CI0TOB PA3HBIX THUIIOB B Iy3Tax IUKHE U COIEPIKAIINECs B HEBOJIE TAPhI XKy-
paBiell TakKe MPaKTHYECKH He pa3nudayuch. CIory, BKIIOYAIOMINE OAWH KPHUK caMIla M JIBa KPHUKa
caMKH, cocTaBisuIu 58.9% Bcex cIOoroB B TyaTax AMKUX Map MaTepukoBoil momymsanun 1 50.0% Bcex
CJIOTOB B Jy3Tax Iap, coAeprkaluxcsa B Hepouie (puc. 2a). Ha BropoM MecTe Mo 4acToTe BCTpedaeMo-
CTH OBUIH CIIOTH, BKIIIOYAIOIINE OIMH KPUK CaMIla U TPU KpUKa CAMKU — OHH COCTaBJISUTH COOTBET-
ctBeHHO 23.8 1 23.1% ot Bcex cnoroB (kpurepuil Yaiita, BCe pa3ianyrs HEJOCTOBEPHBI).

Paznuuusn ¢ oyamax nap 0cmpoGHoIl u MAmMePUKoEoit HONYIAUUIL

ITockonbKy 3HaYeHHUS NMapaMeTPOB Ay3TOB COAEPIKAIIMXCS B HEBOJE M JUKHX XKypaBleH pasiu-
YaJich OYE€Hb Majo, TO Ul aHAJIW3a MEKINOMYJSIMOHHBIX Pa3lUYUi MBI HCIIOIB30BAIN BBIOOPKY
JTySTOB AMKUX KypaBJIeH OCTPOBHOM MOMyssinnu (23 nysTa) M CyMMapHYIO BEIOOPKY Ay3TOB JTUKHX
U COZIEpIKAIIUXCsl B HEBOJIE Map JKypaBiied MaTeprukoBod nomymsiiuu (36 mysToB). OnHOGMAKTOPHBIH
nucnepcuoHHbd aHanu3 (ANOVA) nokaszasl JOCTOBEPHBIE pa3uyusl MO BCEM MapaMeTpam, Kpome
Dur F2 (ta0. 2). B ocTpoBHO#! MOMy/ISIIUK KPUKK CAMIIOB M CAMOK B CJIOTE€ OBUIH BBIIIIE 1O YAaCTOTE 110
CPaBHEHHIO C COOTBETCTBYIOIIMMHU KPUKAMH JKypaBield MaTepHUKOBOH MOmyssiuny. Taxxe B OCTPOB-
HOH TIOIYJISLIMK BCE KPUKH OBUTH KOPOUE IO ATUTEIBHOCTH, YeM B MAaTEPUKOBOHN ITOITYIISIIUH.



Tabumuua 1. Peyabrarsl AucnepcnoHHoro ananuza (ANOVA) no cpaBHeHHU10 1y3TOB
cojep KalIUXcs B HeBoJIe H JUKHUX 5KypaBJjieii MaTepHKOBOI MONyJIsiHH
U 3HAYEeHHUS YaCTOTHO-BPeMEHHBIX IAPpaMeTPOB 3TUX AY3ITOB (N — 4HMCJ10 1yITOB)
Table 1. ANOVA results for comparison of duets between wild and captive pairs
within the mainland population and the values for call parameters measured within
the duet syllables (N — numbers of duets)

Dur_Syll | Dur M | Dur_F1 | Dur_F2 | Dur_FF | Fmax M Fmax_F1 | Fmax F2 | N
Mc / ms Mc/ms | Mc/ms | Mmc/ms | Mc/ms kl'u/kHz | xI'u/kHz | xI'u/kHz
JNuxue / 1009 + 474 + 134 + 1.08 £
Wild 93 57 199+ 43 28 380+43 | 1.02+0.06 | 1.13+£0.08 0.08 20
Copnepixa-
muecs B 1024 + 455 + 245 + 120 + 1.04
HeBone/ 217 85 74 37 421+92 | 1.03+0.06 | 1.18 £0.12 0.08 16
Captive
Cpennee / 1016 + 466 + 220 + 128 + 1.06 £
Mean 158 70 62 33 398+ 70 | 1.03+0.06 | 1.15+0.10 011 36
fu' :;;‘2/ 0.6 (;‘0:7 5.4 ;Z ;i 03 22 1.1
F-ratio P=0435 1 (g7 | P=005 1 (505 0.0sg | P=0613 | p=0151 1 p=293

Puc. 2. BerpeyaeMocTh NSTH TUIIOB CJIOTOB
B Iy9TaxX sSIMOHCKHUX JKypasJeii (a — B 1y3TaX
AUKAUX TAap MAaTepUKOBOH TMOMYJISIIHH,
n = 20 aysros (1.1) u B ayIrax mnap,
cofiepakaluxcst B HeBoJie, n = 16 aysToB
(1.2); 6 — B 1y?TaX IMKHX U COIEPKALIHUXCS
B HeBOJIe NMAp MaTepHKOBON MOMyJsILUH,
n = 36 aysroB (1) u B aAy3Tax map u3
OCTPOBHOM NMOMyJIsAUHU, N = 23 1y3TOB (2)).
S1_1 — cJor, cocTosilMii U3 0AHOr0 KPUKa
caMIa H 0OAHOI0 KpHKa caMku, S1_2 — cJor,
COCTOSIINMI 3 0OAHOTO0 KPHKA caMIia U ABYX
KPUKOB caMkH, S1_3 — cjor, cocTosimuii
W3 OJHOT0 KpPHKa CaMIa U TpeX KPHUKOB
11 ) 1.2 camMkH, S1_4 — ¢JIor, COCTOSIUIA U3 OTHOTO

KPHKa caMIa ¥ YeThbIpeX KPHUKOB CAMKH H
#S1 1 MmS1 2 [1S1 3 S1_ 4 @S2 X S2_x — caor, cocTosimmii M3 ABYX KPHKOB

CaMIa U OAHOI0-4Y€ThbIPpeX KPUKOB CAMKH

100 -
a %

80 1

60 1

40 1

20

0

Fig. 2. The percentages of five syllable types occurring within the Red-crowned Crane duets (a — in wild
(1.1) and captive (1.2) mainland pairs, n = 20 and n = 16 duets correspondingly; b — in mainland (1) and
island (2) pairs, n =36 and n = 23 duets correspondingly). S1_1 — a syllable type, containing one male and
one female call, S1_2 — a syllable type, containing one male and two female calls, S1_3 — a syllable type,
containing one male and three female calls, S1_4 — a syllable type, containing one male and four female
calls and S2_x — a syllable type, containing two male and from one to four female calls

B cnorax gysToB o0enx momyisAnuii KpUK camIilia ObUT BCerna JUIMHHEE IEePBOTO KPHKa CaMKH
(xpurepuit Bunkokcona, MarepuxoBas nomymsanus: n = 36; T =0, Z = 5.23; p < 0.001, octpoBHas
nomyssinus: n = 23; T =0; Z = 4.20; p < 0,001), a nepBbIif KPHK CaMKH BCETa JUIMHHEE BTOPOTO
KpHKa caMKkH (Kputepuii Bunkokcona, matepukoBast momyssiusi: n = 36; T=0; Z =5.23; p <0.001;
octposHas nomymsanus: n =23; T=0; Z =4.20; p <0.001).

CrangapTHast nporeaypa TMCKpIMUHAHTHOTO aHalli3a, OCHOBaHHAs Ha CEMH IlapaMeTpax Cio-
roB ny31oB (Dur F2 Obina mckimoueHa u3 aHanm3a, Tak kak ANOVA 1nokasana, 9To 3TOT mapamerp
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Taoauna 2. Pesyabrarsl AucnepcuoHHoro anajauza (ANOVA) no cpaBHeHHIO 1y3TOB
JKypaBJieli MATePMKOBOIl 1 OCTPOBHOM MOMYJISIUIA ¥ 3HAYEHHUA YaCTOTHO-BPEeMEHHbIX
napameTrpoB 3Tux Ay3ToB (N — 4Mc/10 1y3TOB)

Table 2. ANOVA results for comparison of duets between the island and mainland populations
and the values for call parameters measured within the duet syllables (N — numbers of duets)

Dur_Syll | Dur M | Dur_F1 | Dur_F2 | Dur_FF Fmax_M Fmax_F1 | Fmax_F2 N
Mmc / ms Mc/ms | Mmc/ms | mc/ms | Mmc/ms | kI'm/kHz | xI'm/kHz | xI'uy/ kHz
Marepuk./ 1016 + 1.15+ 1.06 =
Mainland 158 466+70 | 220+£62 | 128 +33 | 398+70 | 1.03+0.06 0.10 011 36
Ocrtpos. / 1.20+ 1.16 +
Island 940+90 | 417+£34 | 167+24 | 122+19 | 333+31 | 1.08£0.07 0.07 0.06 23
Cpennee / 986 + 1.17+ 1.10+
Mean 140 447+63 | 199+£57 | 125+28 | 373+67 | 1.05+0.07 0.09 0.10 59
FIH:;II;II::)/ 4.4 9.7 1p4'<8 (;'5’:7 pl7< 9.25 5.9 154
F-ratio P=0.05 1 p=005 1 o001 | 0453 | o001 | P00 | p<005 | p<0.001

Taoauna 3. [IponeHT MPpaBMILHON KJIacCH(PUKAIIMNA TyITOB AP AAMOHCKHUX KypaBJieil Ha
NMPUHALIEKHOCTh K MATEPUKOBOIA, JIH00 0CTPOBHOI MOMYJIAIINHA HA OCHOBE CTAHIAPTHOI
NMpouenyphbl IMCKPAMHUHAHTHOTO aHAJIA3A
Table 3. DFA results for classification of the Red-crowned Crane duets
to correct population and the random value, calculated with randomization

% NpaBUILHOMI
Huco ay>ros/ KJaccupuKanun
Momynsauust / Population Number of »
! % of correct
duets .
assignment
Marepuxosas / Mainland 20 95.0
OcrtposHas / Island 23 91.3
Bcero / Total 43 93.0
CryuaiiHasi BeMIiHa / 68.9+5.1
Random value

MEHBIIIE BCETO Pa3jInyacTcss MEXIy MOMYISIUIME), okazana 93.2% mpaBuiIbHOHN KilaccU(pUKAIN
JIySTOB K Iape, 4To aoctoBepHO Bhime (p < 0.01) cioyuaiiHoi BennunHbl, paBHOI 68.9 + 5.1 (1ab. 3).
Tonbko yersipe U3 59 nyaTOB OBUIN KiacCH(UIMPOBAHbI HeNpaBWIbHO. Hanbonbimii BKia | B Kjiac-
cudukanuro BHocwtu Dur FF, Fmax F2 u Dur M.

B nystax obenx momymsiuuii npeoOiafany CIOTH ¢ OAHUM KPHUKOM CaMIia ¥ JBYMs KPHKaMH CaMKH,
cooTBeTcTBeHHO 54.5% 1 52.9% (puc. 20), 1 c10TH ¢ TpeMst KpUKaMy CAMKH Ha OJJMH KPHUK CaMIia, CO-
otBeTcTBeHHO 23.5% 1 24.9% (xputepuil Yaiita, Bce pa3nuuuns HeocToBepHsl). Takum o6pasom, o
UCIONB30BaHUIO B Ty3TaxX CIOTOB TOTO MM IPYyTOT0 TUIIA Taphl )KypaBliei MaTepUKOBOI U OCTPOBHOI
MOMYJISIIMK TPAKTUYECKH He pa3iuyanuck. [IoMumo 3Toro, B 1yaTax OCTPOBHOM MOMYISIIMK HaM ya-
JIOCh HAllTH BCE TUIIBI CJIOTOB, OMMCAHHBIC JUIS Jy3TOB KypaBiel MarepukoBoi nomyisiun (Klenova
et al., 2008), u He ygamoch 0OHAPYKUTH CIOTH KaKUX-THOO HOBBIX THIIOB, HE HAWICHHBIX paHee.

Oocy:xnenue

Jy3Thl xKypaBiiell OCTPOBHON M MaTEPUKOBON MOMYJISALMKA 10CTOBEPHO OTIIMYAIMCH 110 YACTOTHO-
BPEMEHHBIM XapaKTEPUCTHKaM, HO HE pa3IMYajuCh MO MCIIOJIb30BAHUIO CJIOTOB pa3HbIX THUMOB. B



TO K€ BpEMsl, Mbl HE HAIIIM KaKUX-JIMOO 3aMETHBIX Pa3IM4Yuil B Jy3TaxX COAECPIKAIIUXCS B HEBOJIE U
JIMKHX STIOHCKHX JKypaBJiel MaTepUKOBOM IOITYJISIIUH.

OTH JJaHHBIE CBUETEILCTBYIOT O TOM, YTO BEIOOPKH JIy3TOB, 3alIMCAHHBIX B YCIOBHUSX COZIEpkKa-
HUS B HEBOJIC, MOXKHO CUHTATh PETIPE3CHTATHBHBIMU U TOM IOIMYNISALUH, OTKYJa >KypaBlIH BEXyT
CBOE IpoHcxoxaeHue. Kpome Toro, moxydeHHbIE HAaMH JaHHBIC NPEACTAaBISIOT JOMOIHUTEIBHBIC
CBHJICTENIBCTBA OTCYTCTBHSI BOKAJIBHOTO O0YUEHHS Y SITIOHCKOTO XKypaBiisl. XOTs O BOKaJILHOM 00yue-
HHH paHee HUKOT/Ia He COO0Manoch HU It 3TOTO BUJA, HU ISt Apyrux BunoB Gruiformes, ero oTCyT-
CTBHE Y SIIOHCKOTO JKYPaBisl TEM HE MEHEe HY)KJaJlOCh B TIOATBEPKACHHUH, IIOCKOJILKY (DeHOMEH BO-
KaJIbHOTO 00YUYEeHHUs JOCTAaTOMHO PacIpOCTPaHEH Cpe/iu NMTHII, Kak BopoObuHBIX (Kroodsma & Baylis
1982; Marler & Peters, 1982; Catchpole & Slater, 1995), Tak 1 HeBOpOOBMHBIX, HAIPUMED, ITOITYTaCB
(Britten-Powell et al., 1997; Bond & Diamond, 2005) n xomu6pu (Jarvis et al., 2000). ITomrmo o6y-
YEHUs, TAK)Ke CaMU T10 ceOe YCIIOBHUS COoJiep KaHMs B HEBOJIE MOTVIM MOTEHIMAIBHO OKa3aTh BIHMSHHE
Ha CTPYKTYpY Iy3TOB Y KypaBieH, I03TOMY cIeJIaHHOE HaMH IIPEABAPUTEIbHOE CPABHEHUE yITOB,
3aIMCaHHbIX B HCKYCCTBEHHO CO3JaHHBIX U B IIPUPOJHBIX YCIOBHUSX, SBISIOCH HEOOXOMUMBIM YCIIO-
BUEM JJ1s1 00bEIMHEHUsI JIByX BHIOOPOK B €IMHYIO BBIOOPKY JyITOB ITHI] MATEPUKOBOM MOIYJISLIUH.

B nccnenoBaHusax Opyrux aBTOpOB, KOTOPBIMU MPOBEICHBI HAOMIOAEHHS 33 PA3BUTHEM Ty3TOB Y
MITEHIIOB, BEIPAIICHHBIX POJUTEIISIMH APYTOTO BUAA JKypaBieH, Takke He OBUIO OTMEYECHO IPHU3HAKOB
BOKaJbHOTO 00y4eHus. [locie nocTkeH s TT0I0BOM 3pEIOCTH TaKHe NTEHIbI HAYWHAIN HCTIONHSTh
JY3THI ¥ ApyTUE KPUKH, CBOHCTBEHHBIE CBOEMY BHILY, & HE TOMY, K KOTOPOMY OTHOCHJIMCH UX IpH-
emusble poaurenu (Heinroth, 1924; Archibald, 1976).

Takum 00pa3oMm, yCIIOBHS COIEPXKAHUS B HEBOJIE, T0-BUAMMOMY, HE MPUBOJISIT K UCKAKEHHIO BO-
KaJIbHOTO TIOBEJICHNUS y Kypasieil. ClieoBaTesIbHO, JaHHbBIE 00 aKyCTHYECKOM IIOBEICHNH, B YACTHO-
CTH O CTPYKTypE Jy3TOB, TIOyCHHBIC B YCIOBHAX COACPKAHMUS B HEBOJIE, MOJKHO HCIOJIB30BATh KaK
JUISL U3y4eHUs] OCOOEHHOCTEH BOKAJIbHOW KOMMYHHKALIUH, TaK M sl MOIEJINPOBAHHUS M OTPaOOTKH
METO/Ia aKyCTHYECKOI0 MOHUTOPUHTa TeppUTOpHanbHbIX nap B npupozae (Klenova et al., 2008). Hc-
XOJISl M3 9TOT0, MOXKHO OXXHMJATh, YTO SIPKUE MEXIIapHbIE pa3iinyusi, oOHapy)KEHHbIE B IydTaxX BbIpa-
IICHHBIX B HEBOJIE SIMOHCKUX JKypaBjeH, Takke OyIyT XapaKTepHbI U JUIs ySTOB AMKUX JKypaBiien
3TOTO BHJA.

KonraecTBeHHBIE MEXITOMYISIIIOHHBIE pa3nuyns, ooHapykeHHble 1. Apunbansnom (Archibald,
1976), B HameM nccie0BaHNH HE IOy MM OIHOTO HOATBEPKACHUS. [JJTNTENEHOCTh IIEPBOTO KPH-
Ka CAMOK MaTE€PUKOBOH IOITYIISIIMH ICHCTBUTEIHFHO TOCTOBEPHO MPEBBINIAa JIUTEIBHOCTD IIEPBOTO
KpHKa CaMOK OCTpOBHOH momyssiuuu (tab. 2). Ho, Bo-niepBbIX, pa3indus ObUTH HE CTOIb OOJBIIUMHU
(31.7% B Hamem ucclieOBaHUY, 110 cpaBHEeHUIO ¢ 135.7%, B ucciaenoBanuu . Apunbanbia), u, Bo-
BTOPBIX, B OTIIMYHE OT JAaHHBIX [|. Apunbanbaa, HepBbIil KPUK CAMOK OCTPOBHOH IOITY/ISILIMH BCETa
OBUT TOCTOBEPHO JIMHHEE BTOPOTO KPHKA.

OOHapyXeHHOE B HAIlleM HCCIIEA0BAHUH OTCYTCTBHE Pa3jIMUMil 110 BCTPEYAEMOCTH CJIOTOB pa3-
HBIX THIIOB CBHJIETEIILCTBYET O MPUHIUIIHAIBHOM CXOACTBE AY3TOB MEXy HOMysuusaMu. JleiicTBu-
TEJILHO, B [ydTaX 00enX MOMYJISIIMI TPeo0IaatoT CIIOTH, COCTOSIINE U3 OJJHOTO KPHKA CaMIla M JIBYX
KPHKOB CaAMKH, U CJIOT'H, COCTOSIIIAE M3 OJHOTO KPHKA CaMIla U TPeX KPUKOB camku (puc. 26). Kpome
TOTO, TOT ()aKT, 4TO B Jy3TaX OCTPOBHON MOMYISIINN yAAIOCh HANTH BCE TUIIBI CJIOTOB, OIMCAHHBIE
JUTA Ty3TOB JKypasiel matepukoBoi momyisiun (Klenova et al., 2008), u He ynanocs oOHApyKUTh
CJIOTH KaKHX-TNOO JAPYTUX THIIOB, CBUIETEIHCTBYET O BEICOKOM CXOJICTBE JAY3TOB SIIOHCKHX JKypaB-
JIel IBYX reorpapuyecKyux MOIYIISIIHA.

Paznnuns Mexay aydTamH JBYX HOIYJISIHUNA MPUCYTCTBOBAIN TOJIBKO B 3HAUCHMSX YaCTOTHO-
BPEMEHHBIX [IApaMETPOB KPHUKOB MapTHEPOB B CJIOTax Ny3TOB. KpUKH caMIIOB U CaMOK OCTPOBHOM
MOMYIISAIUN OBLUTH BBIIIE T10 9aCTOTE M KOPOUYE IO AITUTEIbHOCTH, YEM aHAJOTHYHBIE KPUKU MapTHE-
POB MaTepHKOBOH MOMyIALMHA. MeXIy TeM, 3TH pa3iIudus He ObIIM OYEHBb OONMBIIMMU: JaXe IO Ma-
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paMeTpam ¢ HauOONbIINM BKiIaoM B auckpumuHanmio Dur FF n Fmax F2, paznuums cocraBmnmm
Tonbko 19.5 u 9.5% coorBercTBeHHO. Kpome Toro, 3HaueHHs BCeX MapaMeTpOB CYILIECTBEHHO Iepe-
KPBIBAJIMCH MEXTy HONYJISIHASIMH.

MBpl nipefinonaraeM, 4To 0OHapYKEHHBIE B HAIIIEM HCCIIEI0BAHNH MEXKITOMY/ISILIMOHHbIC Pa3IHIHs
B Iy3Tax SIMOHCKUX XypPaBJel MOTYT OBITh CBA3aHBI C PA3IMIMAMH B pazMepax Telaa MeXIy NTHIa-
MH OCTPOBHOH M MaT€pHKOBOW momyinsnuid. Mcxons m3 ¢u3MKK 3ByKa, Ooiee KpynHbIE )KHUBOTHBIE
JIOJDKHBI M3/1aBaTh OoJiee JUITMTENbHbIE (32 c4eT OOJbIIero oobeMa JETKHX) M HU3KOYaCTOTHBIE KpH-
KM (32 cyeT OONIBIIMX pPa3MEpOB M MacChl BUOPHPYIOIIMX CTPYKTYp BoKaisHOTro ammapara) (Fitch,
Hauser, 2002). Tak, Oosiee MeIKuil OABH]] KaHAICKON Ka3apKu — MaJiasi KaHaJcKas Kazapka (Branta
canadensis minima) — o0aaeT COOTBETCTBEHHO 0ojiee BHICOKOUACTOTHBIMU KPHKaMH, IO CpaBHe-
HUIO ¢ OoJyiee KPYITHBIM MTOJBUIOM — aJIyTCKOM KaHAaJICKOH Ka3apkoit (B. c. leucopareia) (Kpeamap,
2005). Taxue ke 3aKOHOMEPHOCTH OBUIHA ONHMCAHBI JJIS OABHIOB Majoil pxaHku (Chionis minor)
(Bried, Jouventin, 1997) u anst paznu4HBIX reorpa@uyecKuX MOMYISUWH Kiymuusl (Pyrrhocorax
pyrrhocorax) n anenuiickoit ranku (P, graculus) (Laiolo et al., 2001). XoTs TOUHBIX OITyOJIMKOBaHHBIX
JIAHHBIX O pa3Mepe U Bece SIMOHCKUX KypaBlieil OCTPOBHOI MOIMYJISALUH HET, HO, 10 KOCBEHHBIM CBH-
JICTENILCTBAM, MPEICTABUTENN OCTPOBHOM MOMYNSALUKA 3aMETHO Melbue, yeM MartepukoBoit (Winter,
1981; Unepsmenko, 1988; B.JO. Nnpsmenko, THIHOE COOOITICHHE).

BaarogapHoctb

Mpe1 uckpenHe Onaronapusl J[. Apunbaiibay 3a BIOXHOBISIIOLIYIO MOAJEPKKY. Takike Mbl Onaro-
napuM Beex cotpyaaukoB [Turomunka OI'3, ocobenno T.A. Kamennesy, K.A. IToctensusix, T.B. Tlo-
ctenbHBIX U E.B. AHTOHIOK; coTpyaHnKoB CTaHIMU PEUHTPOAYKINH PEIKUX BUIOB NTHIl M HAyIHBINA
oTaen XUHTaHCKOTO TOCYIapCTBEHHOTO 3aloBeIHIKa, ocobeHHO B.A. ArnponoBa, P.C. AHAPOHOBY,
E.1O. T'aBpuxkosy, C.A. Kysnenosa, H.B. Ky3zunenosy, H.H. banan, M.I1. TTapunosa, a Takxe coTpya-
HUKOB MypaBbEBCKOTO Napka yCTOWYHMBOTO HPUPOAONONB30BaHMs, ocobeHHo C.M. CMmupeHcKoro,
M.B. Konoauny u C.M. AHzpeeBy 3a MpeloCTaBICHUE BO3MOXHOCTH sl McCenoBaHui. MbI uc-
KpeHHe npu3HarensbHsl E.B. bparunoii 3a noMo1b py 3anyucy Jy3TOB.
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Summary

Duets, specifically coordinated call series of pair mates, occur in all crane species. Here we compare
the Red-crowned Crane duets from the mainland and the island geographical populations, and com-
pare the duets from wild and captive mainland cranes of this species. In total, we analyzed 59 duets:
23 from wild island pairs, 20 from wild mainland population, and 16 from captive mainland pairs. We
found that duets of Red-crowned cranes from the mainland and island populations did differ signifi-
cantly in temporal and frequency parameters of calls within duets, but syllable structure did not differ.
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Calls of males and females from island population are higher in frequency and shorter in duration that
those of the mainland population. This could be due to body size differences between the birds that
originate from mainland and island populations, with the island cranes being smaller than the main-
land cranes. Also, we did not find significant differences between the duets of the wild and the cap-
tive Red-crowned Cranes within the mainland population. Therefore, captivity does not change the
cranes’ vocal behavior and the data about the duet structures, obtained in captivity, could be used for
designing and developing an acoustical monitoring technique for territorial pairs of cranes in nature.

Key words: vocal behavior, unison call, captivity effects, island and mainland populations, Red-
crowned Crane

The Red-crowned Crane is one of the rarest crane species, with a total wild population of approxi-
mately 2000 birds (Archibald, 2000). There are two main breeding populations of this species: the
mainland migratory population of East Asia (enveloping northeastern China and southeastern Russia)
and the island sedentary population of the Hokkaido Island, northern Japan, geographically separated
from each other for at least a few thousand years (Masatomi, 1981; Swengel, 1996).

The mainland population breeds in the Amur River basin and in North-East China (Yiqing, 1994;
Swengel, 1996). In the winter, they breed on the Korean Peninsula, primarily within the Korean
Demilitarized Zone (Archibald, 1981; Seong-Hwan, Won, 1994; Swengel, 1996), and on the coastal
Jiangsu and the neighboring territories of China (Swengel, 1996). The island population is sedentary,
with both breeding and wintering grounds located on the South-East Hokkaido (Masatomi, 1981) or
on the Kuril Islands (Ilyashenko, 1988; Ushakova, 2002).

It was Archibald (1976), who reported the geographical differences in the Red-crowned Crane duets.
In duet syllables of the mainland population, the first female call was much longer than the second
female call, whereas for duet syllables of the island population, both the first and the second female
calls were very short and equal in duration. The average duration of the first female call was 330 =
22 ms in the mainland population, but only 140 + 14 ms in the island population. Based on these dif-
ferences, Archibald (1976) proposed to consider these two geographical populations by subspecies
(G. j. panmunjonii and G. j. japonensis). Later S.V. Winter (1981) noted that the mainland birds had
larger eggs that were less variable in coloration than the island birds. V.Yu. Ilyashenko (1988) suggested
the presence of morphological differences between these populations, but a pilot genetic study did not
confirm their status as a distinctive subspecies (Swengel, 1996).

In the absence of the detailed genetic and morphological re-evaluation of the taxonomical statuses of
these two geographical populations, suggested differences of the mating pairs’ duets remains practi-
cally the single ground for further discussion. Thus, it is necessary to make a detailed comparison of
the duet structures of Red-crowned Cranes mating pairs from the mainland and island populations
and to apply the currently available methods of acoustic analysis that was lacking 30 years ago when
Archibald advanced his hypothesis. As a background for such a comparison, we can take the results
of a preceding study (Klenova et al., 2008) that reported the significant interpair differences in duet
structure for 2 wild and 8 captive mating pairs of Red-crowned Crane from the mainland population.
However, it remains unclear whether and to what extent this vocal diversity was due to captivity. In
this study, we compare the duet structures of Red-crowned Cranes from the mainland and the island
populations. In addition, we compare the duet structures of the Red-crowned Cranes from the wild
mainland population with the recorded duet structures of captive pairs that originated from the main-
land population.



Methods
Subjects and sites of duet recordings

In the island population, we recorded duets from wild unmarked mating pairs in February and in June
of 1999, in the Akan Region, Eastern Hokkaido (Japan). In February, we recorded presumably 12
pairs, 1-2 duets per pair and in June, presumably 7 pairs, 1-2 duets per pair.

In the wild mainland population, we recorded duets from unmarked mating pairs in the Demilitarized
Zone, at the border between South and North Korea on their wintering grounds (presumably 15 pairs,
1-2 duets per pair), and in the Amur River region (Russia) in May 2006 (2 pairs, 2 duets per pair).
Also we recorded duets from 8 captive pairs (2 duets per pair) belonging to the mainland population.
Duets from 5 pairs were recorded in June-August 2006 at the Oka Crane Breeding Center of Oka State
Nature Reserve. Duets from the last 3 pairs were recorded at the Rare Bird Reintroduction Station of
Khingansky State Reserve in the summer of 1998 (one pair) and in May 2006 (two pairs). Seven of
the 16 captive birds were wild-born, captured from the mainland wild population soon after hatching
(1 male and 3 females), at the age of about six months (1 female) or at the age of about 2 years (2
males). The remaining 9 birds were captive-born descendants of birds from the mainland population
and were raised either by their own parents (2 males, 2 females), by humans (3 males and 1 female),
or by the White-naped Cranes Grus vipio (1 female). During the duet recording, the ages of the cap-
tive birds were between 6-18 years.

In total, we analyzed 59 duets: 23 duets from wild island pairs, 20 duets from wild mainland pairs,
and 16 duets from captive mainland pairs.

Equipment and acoustic analysis

For the acoustic recordings of wild crane duets in Japan and Korea, we used a Sony MZ-RH-1 digital
minidisk recorder (Sony Corp., Tokyo, Japan) with a MKH 70-1 Sennheiser microphone (Sennheiser
electronic, Wedemark, Germany). For acoustic recordings of captive crane duets and wild crane duets
in Russia we used a Marantz PMD-222 cassette recorder (D&M Professional, Kanagawa, Japan) with
a Sennheiser K6-ME67 shortgun condenser microphone. The distance between the birds and the mi-
crophone varied from 10 to 80 m for captive pairs and from 300 to more than 1000 m for wild pairs.

All acoustic analyses (digitizing 22.05 kHz, 16 bit precision, low-pass filtration 6 kHz, further sam-
pling frequency conversion to 11.025 kHz and acoustic measurements) were made with Avisoft-
SASLab Pro v. 4.3 (Avisoft Bioacoustics, Berlin, Germany). Spectrograms were created with a Ham-
ming window with an FFT-length of 512 points, a frame at 50%, and an overlap of 96.87%, which
provided a time resolution of 1.45 ms and a frequency resolution of 21 Hz.

The Red-crowned Crane duet is a succession of mated male and female calls emitted with a certain
temporal coordination. The Red-crowned Crane duet begins with the introduction (an unordered se-
quence of the male and female calls) followed by the main part of the call, which contains a few or
many regularly repeated syllables (Archibald, 1976; Klenova et al., 2008) (fig. 1a). The syllable can
contain 1-2 male calls and 1-4 female calls. Two syllable types (with one male and two female calls
or with one male and three female calls) are most widespread (over 70% of all syllables), and at least
one of them can be found in any pair (Klenova et al., 2008). Within the duets selected for analysis, we
measured the call parameters of only the two most widespread syllable types. If less than 8 syllables
were presented in a given duet, we measured all of them (minimum — 2 syllables). For duets with
more than 8 syllables, we measured the first 8 in order, counting from the beginning of the duet.

For each syllable, we measured eight parameters (fig. 1b): Dur_Syll — syllable duration (i.e, the dura-
tion from the beginning of the male call of the given syllable to the beginning of the male call of the
next syllable); Dur_ M - the male call duration; Dur_F1 — the first female call duration; Dur_F2 — the
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second female call duration; Dur FF — the duration from the beginning of a first female call to the
beginning of the second female call; Fmax M — the male call maximum fundamental frequency;
Fmax_F1 —the first female call maximum fundamental frequency; and, Fmax F2 —the second female
call maximum fundamental frequency. All of the measurements were made with a reticule cursor in
the spectrogram window and exported automatically to Microsoft Excel (Microsoft Corp., Redmond,
WA, USA). Then, we calculated the mean values of the syllable call parameters within each duet.
Therefore, each duet was presented by eight mean parameter values of the within-syllable calls. To
estimate the intra- and interpopulation variability in the occurrence of different syllable types, we as-
signed syllables to a certain syllable type visually by spectrogram according to the previously devel-
oped classification (Klenova et al., 2008).

Statistical analyses

All of the statistical analyses were carried out in STATISTICA, v. 6.0 (StatSoft, Inc., Tulsa, OK,
USA). All the tests were two-tailed, and factor influence was considered significant where p < 0.05.
All mean values are given as x = SD. Since distribution of values for all the measured acoustic param-
eters did not differ from normal for duet samples of each pair (p > 0.05, Kolmogorov-Smirnov test),
we could apply the parametrical tests. We used one-way ANOVA to compare the duets recorded from
captive birds of the mainland population with the duets recorded from the wild birds of the mainland
population. We used both one-way ANOVA and discriminant analysis (DFA) standard procedure to
estimate the interpopulation differences. We estimated the degree to which each duet parameter con-
tributed to classification with the DFA stepwise procedure. To validate discriminant analysis results,
we performed a randomization analysis (Solow, 1990; Klenova et al., 2008). We used the Wilcoxon
matched pairs T-test to compare the male and female call parameters within duets and White T crite-
rion to compare percentages.

Results

Comparison of duets from wild and captive pairs within the mainland population

ANOVA showed significant differences between the wild and captive pairs for only one of the eight
frequencies and temporal parameters of within-syllable calls: the Dur F1 values were higher in cap-
tive crane duets (tab. 1).

The percentages of different syllable types did not differ significantly between the duets of captive
and wild mainland Red-crowned Crane pairs (with White T criterion, all differences were considered
non-significant). Both the wild and captive pairs produced primarily the syllable with one male and
two female calls (58.9% and 50% respectively) and secondarily the syllable with one male and three
females calls (23.8% and 23.1% respectively) (fig. 2a).

Comparison of duets between the mainland and island populations

Since the duets of wild and captive cranes differed very little, we pooled a sample of 20 duets from
the wild mainland pairs and a sample of 16 duets from the captive mainland pairs when comparing
duets of the mainland and island populations. Therefore, we compared the pooled sample of 36 duets
from the mainland populations with a sample of 23 duets from the island population. ANOVA showed
significant differences for all of the frequency and temporal parameters of the within-syllable calls
except the Dur_F2 (tab. 2): in the island population, both male and female within-syllable calls were
higher in frequency and shorter in duration than the corresponding male and female within-syllable
calls in duets of the mainland population.

In both the mainland and island populations, the male within-syllable call was always longer in dura-
tion than the first female call (Wilcoxon matched pairs test, the mainland population: n = 36, T = 0,



Z =5.23, p <0.001; the island population: n =23, T =0, Z = 4.20, p < 0.001), and the first within-
syllable female call was always longer than the second female call (Wilcoxon matched pairs test, the
mainland population: n =36, T =0, Z = 5.23, p < 0.001; the island population: n =23, T=0, Z =
4.20,p <0.001).

Discriminant analysis standard procedure with the seven frequency and temporal parameters of the
male and female within-syllable calls included in the analysis (without Dur_F2, excluded by ANOVA
as the least pair-specific) showed a 93.2% correct assignment to the pairs, which is significantly high-
er (p <0.01) than the random value (mean £ SD = 68.9 £ 5.1), calculated with randomization. Only
four of 59 duets were misclassified. Three parameters, in order of decreasing importance, contributed
the most to discrimination: the Dur_FF, the Fmax F2, and the Dur M.

The percentages of different syllable types did not differ significantly between the duets of the main-
land and of the island Red-crowned Crane pairs (with White T criterion, all differences were non-
significant). Both the mainland and the island pairs produced primarily the syllable with one male
and two female calls (54.5% and 52.9% respectively) and secondarily the syllable with one male and
three females calls (23.5% and 24.9% respectively) (Fig. 2b). In the duets of island pairs, we found
all the syllable types reported previously for the mainland population (Klenova et al., 2008), and did
not find any new syllable types.

Discussion

In this study, we found duets of Red-crowned Cranes that originated from the mainland and duets of
Red-crowned Cranes from the island populations differed significantly in terms of temporal and fre-
quency parameters of their within-syllable calls, but did not differ in percentages of different syllable
types. At the same time, we did not find significant differences between the duets of the wild or the
captive Red-crowned Cranes within the mainland population.

Our data say that samples of duets recorded in captivity may be considered representative of the popu-
lation of their origin and thus similar to duets recorded in the wild. Moreover, the presented data pro-
vide additional evidence for the absence of vocal learning in the Red-crowned Crane. Although vocal
learning has never been reported for any crane species, the lack of this kind of learning in the Red-
crowned Crane had, nevertheless, to be confirmed because this phenomenon is widespread among
other birds, including both passerines (Kroodsma & Baylis, 1982; Marler & Peters, 1982; Catchpole
& Slater, 1995) and nonpasserines, such as parrots (Britten-Powell et al., 1997; Bond & Diamond
2005) and hummingbirds (Jarvis et al. 2000). Besides vocal learning, captivity, per se, was another
potential factor that could affect duet structures in cranes, so the preliminary comparison of duets
recorded in captivity and in the wild carried out in the present study was a necessary condition for
the subsequent pooling of these two samples into a joint sample of duets of the mainland population.

Other studies, devoted to the development of duets in cranes besides the Red-crowned Crane, also did
not mention any features of vocal learning in these species. On reaching maturity, chicks reared by
foster parents started producing their species-specific duets and other calls, and did not emit any calls
characteristic to their foster parent’s species (Heinroth, 1924; Archibald, 1976).

Therefore, it is appears that captivity does not change vocal behavior in cranes. The data about the
acoustical behavior, and in particular the data about the duet structures, obtained in captivity, could
be used for both the study of vocal communication in cranes and for the designing and developing of
the acoustical monitoring technique for territorial pairs of cranes in nature (Klenova et al., 2008). We
can expect also that the pair-specificity, revealed for duets of captive Red-crowned Cranes, should be
characteristic for wild pairs of this species as well.

Our data do not agree perfectly to those reported by G. Archibald (1976) concerning the quantitative
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differences in duets between the populations. Indeed, the duration of the first within-syllable female
call in the mainland population did significantly exceed those in the island population (tab. 2). How-
ever, these differences were not as pronounced as those in G. Archibald’s findings (31.7% in our study
compared to 135.7% in G. Archibald’s study (1976). Moreover, in opposition to G. Archibald’s data,
the first within-syllable female call in the island population was always significantly longer than that
of the second female call.

In our study, we did not find marked differences in the occurrence of syllables belonging to different
types, which suggests a principle similarity in duets of the examined populations. Indeed, in both
the populations the syllables with one male and two or three female calls were the most widespread
(fig. 2b). In addition, we found that the crane duets of island populations contained all of the syllables
that have been reported for the duets of the mainland population (Klenova et al., 2008), and we did not
find any other call types. This suggests the overwhelming similarity in the Red-crowned Crane duets
of both geographical populations.

Only temporal and frequency parameters of within-syllable calls of duets differed between the ex-
amined populations. In the island populations, both the male and the female calls were higher in
frequency and shorter in duration than the analogous calls in the mainland population. Nevertheless,
these differences were not very high; even for the parameters that mainly contributed to discrimina-
tion — Dur FF and Fmax_ F2 — differences only measured 19.5% and 9.5%, respectively. Moreover,
the values of all parameters did overlap substantially between the examined populations.

We propose that the described interpopulation differences in the duets of the Red-crowned Cranes
appear according to body size differences between the birds of the mainland and island populations.
Reasoning from sound physics, the larger animals should produce correspondingly more prolonged
(due to larger lung volume) and lower frequency calls (due to larger-sized and more massive vibra-
tors of the vocal apparatus) (Fitch, Hauser, 2002). For example, the smaller subspecies of the Canada
goose (Branta canadensis minima) produces calls higher in frequency than the larger subspecies
(B. c. leucopareia). (Kretchmar, 2005). Similar trends were also reported for populations of the red-
billed chough (Pyrrhocorax pyrrhocorax) and the alpine chough (P. graculus) (Laiolo et al., 2001)
and for subspecies of the black-faced sheathbill (Chionis minor) (Bried, Jouventin, 1997). Although
precise data for body size and weight of the Red-crowned Cranes of the island population are not
available from the literature, indirect evidence indicates that the birds of the island population are
notably smaller than those of the mainland population (Viniter, 1981; Ilyashenko, 1988; V.Yu. Ilyash-
enko, personal communication).
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