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(Old story of harvesting the Japanese Murrelet and its eggs)
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DOFME. BB, MR, KRBT, AV L)Y I ZX A0l Eoii#EDFE b EANTHET,
PREEAE T, HICEAL Tz N KOBHICHITT TR F T ANLIFEN T A Y L) ¥ I XX XD X
. NEBBED Y 722 b L2 22, HOTHABHABIT TN, v iiidEo Tk d, YUksh v A
Y7 IAZABHEIICE HNTHDRE I 2I3bA ) $EAD, & ONEINIED BEROHRIC Db Tz
XTI,
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Cater K23 &bt J. T.Moyer S ADBFEL Tl KREFEETIE, BHTZ U<, lfichva) v ix
R A DYNDOREDIEE V. fEH D DI E b Tz X 5 TFA, Moyer A28 1957 44 A FAICBIcfT>TH 3
&L 0ICHWLDRADITFZZ L3 TE RN o7% 5 TY, 15FEM EOIMEIC L o T, KB TEIET 27 v 4
V7 IZAXADEIZZ IR LT TL & )4,

RO BEORRE(E AR TR, 19954, WT 2A L MK 2400 BizM CencEE L, RRET
. AV LYY IAZ A, [hABL] LMERTE D, LA, Wil 2 5 c3, 1946 (1 21 )i, WT
TAx. BET—HA00 T DI %R > Tz & 5 T, £/ MREARE T, 7 v e X SRR %tc,
<8 100~200F0H v ) v IR AN XD TE, HIEFICLHEH L5 T, MKEXADFETIE, &
TTHRUDIIEE > T2 L 5 TF, Rilnizh vy 2 ) 7 IR A3 1950 R DUE(EF] 26 F8H) 2> H Ik D 4k
Wiz DI LTl AV L)Y IAXADBSG Do zEIE, JIFAERE LTz k) TF, £/, FKikiED JFA
b, BRI FRE LTRELTL I T, /2. Bk, Fiosdbbe e LTI LT E Lz, BEE-T
DS, BORICHEZEE, Tk Tz L) TF, XKD 2 LR L THIT Tk )T,

WT SAD, FKIREEO ZEAD, AV LY v IZAX A, BETZL K Fevtofflicir - Cnzz & %A T
ZE0E Lk, KREIIC P ey AIMAIEEICRVHICHE T BIED X 5 T L7k, KRICHEEIC vy Aoz iko T
BE, PR, e YA LGRS YA Y Y I 2R X Do T 5T, 1995 FICH XY & L7z
TAIE AV L) T IRAXAB LRV, PETF LA, LIFRrhThE L,

EAIROHSEEOBEEL

WL LB, SRR OTEREICE S 2 BT (M 2), 202143 A, NH & A(1950 4 (11 25 4E)E % ),
KK & A (31 20 4E1%(1945~1954 4E)E £ 1), KA & A(1956 4F(Faf1 3L 4F)E s ) Bt I C e TE L
720

NH Z A 51350 EE, SEE2SIZEEWHZEET, Y IZRXA(A VLAY 7 I ZAZXXOLHORTTH) T Tz
BOUHRY % LT/ k9 TF, JIRY D4 Ry Mcid, EEARH o7 X 5 CcF, YL, HZEETIIRBEE 2 LT
BY, MhEDOTF2ERH o720, NH AL, EE TR CGHERE~HRWZZ 5 ©F, mEMRTEIITE, ~x
Do RS TREL DAL A TIER > TV X5 TF, NH XA L2247 0 (1963 4ELE), BI & L 72
LThb, IIZRY /T 223 hho72 L5 T, I3 CcHAT T2k 5T, NH X AR, BRIAL
—HEATrAN T2k 9 TF, NH & Ak, YREZ 7T AFIET L7285, — A2 EIIE I~2 0B S Tz X 5
<7,

202246 A 20 Hic, KRRERRH T, MEBEFEDO KK A0 BF# M e c& T Lz, KK XAIZ, #5D
HTHAY LYY IARREPNEFEL Tz X5 TF, 1955 4F~1960 4FUEHE TIIR D % L Tz k5 °F, HEE
T, AFIZFF PV ERRELRRIH L L5 TT, AV a) 7 IZAXADINIWTINC LTERL L BTz
L TFR, AF IXFFFY(BDIFINTARKTEKRL i3k o072 L9 T,

¥7-. 6 A 23 Hiciz KREDHIN T, KAIADLBFERMI 2B TEE Lz, KATALITRAIZ2~3 A
T, /NFEBAEA (1967 F)~ g 39T ) E T, BAES A THISAICESTH Y L) 7 IAX AL Z OII%RE
LTz k9T, KATALICL 5T, 2o DREIMBFEHOFEDOBIEL LD LI kb DiZo7k% 5 TT, BIC
b FTRIEE, BEACITo T X5 T3, URHd, EBOAMITIEA Y L) 7 IAXXIEIEL THb3, Ll
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i, BOERMEMMTREL Tz D Z LT, 3H IS H~3ATHDINT Lo TTH, 4 HD LA S LF
EDHEATZ S DD Ho7zD T ANxk, 3AFIEREICHITwz k)T, KATAL b, HZERETHAIX
FERYDIIZRES> TR LIIH B LI TTD, BATERLL D oL5 T, A+ IXFFFYOWNE D
WETHEL ., BRE2GHLIMT b o) 2ic, KBICoopnz0, FHOFICIZE THHHL T, g2 e+
AIXFFFVCFERET LR AL 27259 TT, KAZALIZ, AVLY T IZAXAZ, FoebDIHRL T
72X 5 TIH, TTRAMEKEZTHO B b e L LTI W Tk 5 o, Riciizo0, ImIchofifiz bt
T/ LT, Hlxd e LB X 5 IC L Tl AT izbliF T, KAXAI, AV LYY IZAXAR, K
T RAVF, AVEA Ay FXREDMAE L o TEXNTWE0ZBIEL Wb L TF, ffil#E%2~3H<
LVRBIITTAARDOTTE, ZNRES F VEHERRRS o T0o72D T, ZDXA IV 7T, ITRLTW2% 9
<7,

FEMY ZBXT: - ELD

FINZIZ LS, EAESPEEEE D 4 Dif 2 ME KA TR 2 2 & i3, IIRBEREINTH S L], 5, FAZ
HIFFEEBBED T CTHO IS LT E 72, BB TOH v L) 7 I 2 X A DFETICNML., FESIEAT. #a7 b oM (&
BEBIEN R LR L o ICZELE 07228 TF, SHOBWMEDEICIIE W 2SEL TWizZ . ZREEE 2 L
TeHCRoTETNDE I L, Tibld, FAaoyE 7 LT L7222 B) DWIHD T — 2 I L » b DT, 1%
Lk, —EOIBIRE 2l Th o= &, BN TOEIENL WA &3, A2 bR L Cnwd 7 —& LIRIEFR L
T3, /2, BHIROH DB LLL, AVLY T IR A, KT, AVF, AVEA, Ay Fyh oz
RTn7eZehbh Y E L, FREOTT, ZZETHDRENTEZANT VRV 2bANEEAR, BErI Nz
. EDSD, AVLY Y IAXADEIADO XA v 7id, IZEFELTHE T L TL, 3HDKD Y ITIE, WML H
0. 4 HOMD D ICIZECHEIT 2RO E L AT T 35, 2, 20194, 2020 FEiC Y v 7' A — & — AL
TCRAEREIZIEF L TF, XTI, FEPEAZINEZEH Y 72 dh Tl rindb, BMoc ez e, HHRY
T INTWTT7 2 DIFRITIERED X 5 ¢F, 1990 R4, 2L THb, WIEFEChoDi4tDa iR —v =
VHETE TR, IR T ORARIC A>T z0ord N EEA, HHdRANCER ] T,

1940 FARLART S 1912 FELARTOIIDEREEICDWT, FELKFIB/TIE. FREHEAHL DI Vb oL WEFATL
Too BUBBESD A Y L) 7 I AXACDOWCOFEDTRL D, HHI S AMEDO DB TIIICE 2 L o Tz »wH L hD
T, 1940 FFARLARTS . 1912 FELART D . MlEH o7z TL 2 H22b. Z O, IR KHIEZ oED IS Lo TL &
9. HTEx, MWHEREREADH Y LY Y7 IAX XD TTDOT, 7V LYY I ZAXXOMEEEDRKAL 5 7=
X, ENETEHLB 0D TL k9, ZOHDFEERI K> TR Did, L THERRAEI LT,

NV LYY IAXADBEDRAEI DD Y FAN, X0 I EHEERS LA TE 2013, K LIIOER T
3, 1940 4E~1959 4E i (%, FIICD W TIAER] 1100 J~2080 SRR OB 4 5 &, 550~2080 H)78, #EICH
S>TWE L7,

Tz, BENY 2fTo A4 oHuciz, —EIC 200U EDII%E L 5T/, 2w nizdnbolewnET, Zh
ZEOBUCHET 2 & —IC 100 $(100~200 H) < S5 WO L LI E bR TW=Z icAV £, X973,
WIHEL, ADT 7 & ZAHA[HEA#IF < 100 B EMHIc RoF bz vwd 2 ek b 3, BRI, HEAE
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TABDOT 7 & AR[REZREHIPIN ¢, —BhEzEL <, X 5°< 100 B LRI NBE T, 2hTd, H#HEE
BhER s 2800~4100 ~ 7 (5600 FI~8100 1) & 72 b £ 9, 4] 1100~2080 HAHEIC H o T 72 RefIE, HHE%L
DHY LYY IZARARNNTZ EBRRBICHETE £,

—J7. D713 1944 F£~1959 4 CAEH 180~320 P LT E L 72, 2016 fEo i cid, SIS TH IR
HHFERICHEST 2 7 v L) 7 S AX X3 60~150 P L HEE I DT, FRtofE e ik 5 & AfiC X 2HEOK
XFIRDLHBTL LI,

LA L7A30, JIE BOREICHHE A 2 T e D, i, B3I X 2 ARSI 2 221, Zhasts
IIFBEOEFID A~V b LTI W, v L) 7 I AR ARKARGL ST 5 1975 FHE ThRvTwl Z kichk
20T, BUARE & [FIREI(1940 4:~1970 ERWIH)Ic, MRSPHEERE, @ARZ ETHIICEMREI LTV
bITTrL, ZOMEICA Y LY T IAZX AR, KREAFREEEO L7ZzOTL X 5 4,

BE2S@E, ANADH Y LYY I ZAX X DEFMOBAZRECIZ L% % 2 A(M)I1Cid 1955 LI, FEEEE Tk
1950 FEWIHA)ICIE. A1 v L) U I AR X DORIAGSYHEE . EEARORKE R &, EER - BERIc A v L) 7 IR
AR DFFHEIFE SO BB ARLNIED E LT, —HDS 413, N ThH, BLIIDREZHITITVooLeo2 k5
TR, KPEOTHZNL ZHICCHTHpN L ) T, ROME D BEL o Tz L) T, EoNIEYETF
2012, BREATT R, RAEEICE, HMIRLTERO 2 7R L —v a VARETT LA,

TG, BEDFERE VI DIE, WHAVRAREIRTE THRYIZRDDTY, WEDGERNSD & T, HTERY Taw
SoPHERINEHDH YV ET, OF Y, BEORLREET ZLIE. AV LY T IZARXRADIE~L DD >TH
¥ 9, BEQHEREFHBADETCWEHIE. CALARRELINTHE TS, TNHDHH BILRD I bic, i
SOBREAREHREVL T X L0 IERICEENLZ LT, BV T L TT,

T, AVL) Y IRRARLEZDINE L 5 COHTTD A, FREOHEWECT it bIciEE* L TR E 507%
b, T bR EARICEHEERRf > THWTANEZ L TL L I DV LY T IRXALEZDOIERRT WL DR
AT, ZIES5BETBEETIRS Y F-A, MREOHKKRLY, A V37 FBEHTL kI 205, Tz d D0
VHIRAER S T X IWER L 5, RaRic, —&AVZoix, Sk - BOEROASIEZ 5 2 8T, KT
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HIFEMBEICBFE VL) YIRS
Synthliboramphus wumizusume D # D IR FHZE

LRI T - 2Nina Karnovsky - * Fimal - 3JIA1T- - SRR - S HIZEHR LR

Ligrstiar 7 v — 7, T960-8163 ki kyili A 74 1-18
2pomona College Dept. of Biology, 175 W. 6th St. Claremont, CA 91711, USA.
SFYIIHT, T889-0696 XA HLEIHEERFIHTANT 1-1

Acoustic surveys for chicks of Japanese Murrelet
Synthliboramphus wumizusume at Birojima,
Miyazaki Japan

'Kuniko Otsuki, 2Nina Karnovsky, 1Y oshitaka Minowa, 3Kazuko Kawagoe,
3Shokun Yamashita, and 3Maria Kai

Marine Bird Restoration Group, 1-18 Ishida, Hokida, Fukushima-shi, Fukushima Prefecture 960-8163, Japan.
2Pomona College Dept. of Biology, 175 W. 6th St. Claremont, CA 91711, USA.,
3Kadogawa Town, 1-1 Honmachi Kadogawa-cho, Higashiusuki-gun, Miyazaki Prefecture 889-0696, Japan.

EXECUTIVE SUMMARY B

+ When analyzing the calls of Streaked Shearwaters for the 2021 report, we discovered a time lag between the vocal

activity of the Japanese Murrelet (JAMU) adults and the Streaked Shearwaters when Japanese murrelet chicks could be

heard. Therefore, in this study, we analyzed calls of Japanese Murrelet chicks.

2021 FEICA A I XFF V) OB DT 2 T o 72BR. H Vv L) T IAX AR EDUEIC, AV LYY I ZAXRX EFF

IXFFRY OEFEBICHEZESD 2 X5 IR Tz, SEIEH VLY T I XXX DD DN & 3 77

* Birojima (32°27.9’ N, 131°43.9’ E) is a small island located less than 3 km off the eastern coast of Kyushu, and

about 7 km east of Kadogawa Harbor, and it is the well- known largest breeding colony of JAMU in the world.

BUBE(32°27.9° N, 131°43.9’ E) (%, EIREFIET O LHuX 2> & 558 T 3km i Cs 63, FIEE» 5 ThH
TKMBEED L ZAIMEL T E, flfEITEZ, HRARRKOA VLY 7 IZAX A EE LT X{ALNTWL

50
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+ Two Song Meter 4 (SM4) sensors were used to collect recordings for this survey and each sensor was programmed
to record 15 minutes out of every hour from sunset to sunrise on every survey night. Unfortunately, recordings taken at
the site 2 were too loud with calls of Streaked Shearwaters so we gave up analyzing data from site 2.

2020 FED A v £V 7 I AR A DEIEIIE, MRS D 2 P, Vv A =2 — %I 72, 8RS IZITHERRC
IHRENTREHOHDOH T A L Tlev a7z, 34 P 2 (BRN) DffkEd. A4 I XFFF ) OFIKE 3 & 7o 72 il % 7
2Ll7,

« Chicks of Ancient Murrelets departed 90% over 15-25 days, so we analyzed data from 3 April to 27 April, the 25"
day from the 1% call recorded. The total length of time we analyzed was 3,000 minutes (8 data/night (15minute-long for
each) x25days).

Gaston(1992) Dfiffgtic kvix, v I AX 2 offtix, 15-25 HEEE T, 0%HE o722 e i S hTnwd720, 4
[FlDfFHT X, ¥l CoMoFE EPNZHFHIDTOHETE) 25 25 HAD 4 H 27 Hoflfk Tt Lz,

+ The maximum peak of vocal activity of JAMU chicks appeared on April 8-9, about a week from the first call of on
April 3, and a small peak appeared on the April 13, 11th day from the 1% calls (departure).
oFEEENx, 4 A 3 Hicy» o (H76) AR S e b5 LE#O 4 H B H~9 Hicig ko v —2 #illz, 11
HHD I3HICII/NE e —2 %R LTz,

+ The vocal activity peaks of JAMU chicks were observed 110-120 minutes and 350-360 minutes after sunset. The
vocal activity of Streaked Shearwaters shows a small peak at sunset, followed by a sharp increase 290-300 minutes later
from sunset.

Hi&2 5 110-120 53#% & 350-360 7321 v LV 7 I AR X DD EFIEE D ¥ — 7 23h Tz, A4 IXFF Y
DEFEBIL. HEBIONS e —r 37 on, Zotkid, Hik#k 290-300 kic BB RIC i 3 BT R S
720

+ At the peak of fledging (3-13 April 2020), JAMU chicks have two peaks of vocal activities, the first one happened 2
hours later from the small post-sunset peak of Streaked Shearwater and second one happened 2 hours before from the
largest peak of Streaked Shearwaters'. Interestingly, on April 8 and 9, during the peak fledging period, JAMU chicks
started vocalizing between sunset and 1 hour after sunset.

F7H e — 28202045 4 A 313 H)ics T, A v L) YU IAXAOHOEFEH O -1k, 225, 104

FIXFFFYVOHEBRD/NE R —27 0 LR, 2L Th 521344 IXF X F ) 0Kk v — 27 Bllho 2 FifH
HICH o7z, FHRENC Lz, BrboREHO 4 HB8HE QHICOWTIE, HE~H%E 1KMo Ic#ioFH RS

F2shlih S Tz,

« After the fledgling peak of JAMU, there was one peak in vocal activity of JAMU, which also occurred after the peak
of Streaked Shearwater vocal activity at 1 hour after sunset.

AV LYY IRAXADHELD E— 7 THROBEHEER L, 7V L) T IZAXADMTIE, NERE—I B3 1 250,
Zhit, A4 IXFF Y OHKR LHOEREHO v — 7 ORICHEAEL Tz,

+ Here we document the time lag between the vocal activity of the Streaked Shearwater and the Japanese Murrelet

numerically. These data could be useful for future studies focused on determining the protocol of the survey method and

for determining the location of active breeding colonies of JAMU in inaccessible areas.
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SN, AAIXFFRY LAY LY T IR OFFGH)OWEEISEAEIC X > THRERICR I N, Thd Oftkk
3, Sk, FEFEORNE, ETHEBDLRT 7 e AFHRER A Y L) ¥V IAXADan = —TOEIHORFEICHER L
TV THA9,

+ However, this is just an analysis of the data for one breeding season. we look forward to continuing the research in the
future.

7272l Tho i3S O T — 2 TIC LA E S, SRIoFRL, HRNAb DL LTLEDTEE LY, 5
DFHE DI L HTH 5,

INTRODUCTION I ®ic

J1v n )y 2 222 Synthliboramphus wumizusume  (BIPICi JAMU) i3, #4720 2 2 X A FO—FET, £ 0
BOEERIL, 41 OB GBEOEGEEIED &) T, 5000 ~< 7 AKiASEGE L T\ 2545 <5 5 (Otsuki et al.
2017), 71 L) 7 I AXOHEDFNL LI OWTI, FEARFFRIZIE L A ER bRV, AV LY T IR XD,
2UNEIHME L7=0b, #2 HREIEENGE D L7z, Ble g~ & 87 - T S (N 1992, Hf 2010), 2 7=
B, BORIEE CTE, RICHEZMET 240N, BOFEMBE 2T 3Dl b0 A IV DA THS, S
X, 2020 DY v A =2 —TOFEDOHIC, WOF MR TE 72, 2021 Fic, A4 I XFFF Y Calonectris
leucomelas (FIPIClE STSH) DO AR, B L) 7 IZAXADETOEIC, AV LY T IARXRA LA
AIZXFF L) OEFEIICHIEESH 2 X 5 I T2z, SlElidh v LY 7 32X X OREDFE DT % il
7.

STUDY AREA AND METHODS FHZEHhs X Ak
BBE(32°27.9° N, 131°43.9’ E) i, HREFIIHT ORULHIIX 2 & 545 < 3km b T 53, FIIEED T
b TKMBUED & 2 BICHHEL T 3 (Fig. 1), BUBEIEE 7. BFRAD A Y A1) 9 3 2% A DYHELE LCh & < Al
6 h( w3 o
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South
Korea Honshu

Korea Strait Flicosnima

Seto :
= Shikoku
Fukuoka Sea

Kyushu
Nagasaki PaCl:fiC

Kadogawa

Birojima

3 km

Figure 1. Islands of western Japan indicating the location of Birojima off the
east coast of Kyushu. Inset: location of Birojima.

2020 4ED A v L) Y T AR X OEFEH, MERE D 2 AR, Vv 7 A — 2 — % T 7= (Fig. 2). #iE1E. 1IEH
BB S N CEHIOH DI C 5 F Tt 72, SEIOMT Tk, fREhliao &, Hi%EN 7 RS (FaT 1 a)E ©
DF — R ZfRT L7z 2 NUBECERT 2 B ORHIC DO WTIE, A4 IXFF RV R, 5 33T EC, Z20fioss
BRI N BB 70D, [ToTnly, FBE FHEEICENTHY BT THY LY Y I RRXADHEERIT - 72/ B
(1992)ix, # > 2V Y I ZAXADHETH I, HoHoHK 4 RREICERT LIAR)E TIEE T LTk dii_Tns, %
AF2 (W) okEdE, A4 IXFFFIVOERRETEC, AV LYY IZXAOHDE RIS & % Wik
L L7 DT R T L 72,

Gaston(1992) piffgeic Lavix, v I 2 X% S antiquus O#fid, 15-25 HFRE T, 90%03 R o7 LRI N T B
7=, SEIOfTIE, 910 CoffioEAMANH@D TOHET )5 25 HHED 4 H 27 HogdfkE ¢ Lz,

Figure 2. Survey locations during the 2020 breeding survey on Birojima.

17



022 4E 717 L) 7 3 AR X DREDTEIE

RESULTS #E%

Peak of the fledglings HEsrbo e —2#f

BtoEFEENL. 4 A 3RICHID oFEBERI M, L) Lk 4 HB H~9 HickKov—27 %2z, 11 HH
O B HIKINE A —2% R LT (Fig.3), 7 I ZAXATiE, #50%D4E08 6-10 HUANICHE.D X 5 TH B
(Gaston 1992), v v 7' A — 2 —ogtsk I iz FOR S 1. EEAFEERT SO TERVD OO, —RONOEHD
T—RICENY ., EECHOBREFESERINTHE L0, [ARROL I B RMLThwEbotEZ LN, £D
720, SEOAV LYY IRAXADETLOE—71F, VIAXADHDLIFF LTV LI THE, Zhic,
Conservation Metrics, Inc 23T L 72BUE O F — 2 #HR L Th 2 &, BRENC LT, BOBFIEBI(EE b)25EF
R ISR OB I35 F VIR CE b o7z,

Total seconds of JARU chick calls
Call race of JARL alults' minute

£ 5 4, = L 5 i,
) ?Q <;Fﬂ ;ﬁ}ﬂ l}jh xﬁﬂ ;.}Q Rﬂ EQ
. Yoy W

e Acult call/ minute e hick call{ sz=cond) 120 minute

Figure 3. Japanese Murrelet activity at site 1 on Birojima by date

Hours of peak nighttime vocal activity &REDEFFEEEND v — 27 DR

NV L)Y IRARADUEL AA IXFF R Y EREFOMRE, KL 7T 7Ick Lo (Table 1, Fig. 4), Hi%2 5
DFRfIE, ERZRE R — L=V OEIFRD & X A0 HFHE L TRk 7= (B R E
https:/feco.mtk.nao.ac.jp/koyomi/dnifdnid6.html), Hi%2» & # 2 Iefli#2(110-120 534%) & 6 IRifl#2(350-360 43#2)ic 7
VLYY IZAX X OWOEEEEO E— 7 HHONTz, A4 IXFFF Y OFEEHIL, HERIONS e — 22315
N, 2otk Hi%o o/ 5k (290-300 9#) (1CIXABICIERIC AR 2R T-OSER I iz, 7272 L b DT — 4
o iE, WEET — 2T OB L Sz, 2 O EFEB ORI IZZE® Shind o 7z,

Table 1. Total calling time of Japanese Murrelet chicks and Streaked shearwaters (3-23 April

Minutes from local

¢ -10-0 50-60 110-120  170-180 230-240 290-300 350-360 410-420 470-480 | Total
sunse

Total time of JAMU chick
116 13 1307 238 239 200 929 390 - 3432

calls

(Seconds)
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=== Total time of STSH calls

Fig. 4. Total calling time of Japanese Murrelet chicks and Streaked shearwaters (3-23 April

ZTT, AVL) T IARADEIbO Y- DRMEHEEZ ONZ4HI3HT, ZhbD7T—2% XYY, §ir
b — 7 e 2N CHE A O LEE % 1T - 72 (Table 2, 3 and Fig. 5).

Bybe—sWiz, AV L) IZAXAOHOEFIEHOC -7k, 220H 0, 12i3AAIXFF N Y OHERKRD
NEREe—270 LRE, 2L Th 5244 IXFF NI OiRKD v'— 2 Fllho 2 KR < H - 7-(Table 2,
Figure 5, and Appendix ), Bz &ic, b oREiHo 4 A 8HE 9 HICOW TR, Hi%~H%E 1 Kt
B ERTEEIABIR T T (Appendix ) 1V LD U I AXADEN B E— 7 THROERERNIE. AV L)Y
AR ADHECIE, ME =251 25 Y (Figh TiXAE K R 28 Mo 27— iciEH), 2ald, A4 3IX
F¥ VY OHEER LNEOEHEEHO v — 27 ofic i L T/ (Fig. 5).

Table 2. Total callina time of Japanese Murrelet chicks and Streaked shearwaters (3-13 April

Minutes from local _ _
-10-0 50-60 | 110-120 170-180 230-240 290-300 @ 350-360 410-420 470-430 Tota|
sunset

JAMU Chick 116 12 1,23¢

179 | 239 | 197 918 | 372 - 3,26

w

(8]
[=y]

(seconds)

Table 3. Total callina time of Japanese Murrelet chicks and Streaked shearwaters (14-27 April

Minutes from local

¢ -10-0 50-60  110-120 170-180 230-240 290-300 350-360 410-420 470-480 | Total
sunse

JAMU Chick 0 1 71 59 0 3 11 18 - 163

(seconds)
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= o

5 1,200 UI_q < gg
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= 5 U“’Q NN AR 959 & ¥ & s S ,\9:\’ ,\Q"\’ ,,Joﬂ’ OJ()?’ (,)Q?J & A
TR TS S e A R S )

] Time from local sunset
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. JAMU Chick el 5TSH

Figure 5. Total calling time of Japanese Murrelet chicks and Streaked shearwaters
(Left: 3-13 April, Right: 14-27 April 2020)

DISCUSSION #%

oG FIEEN L, VoI E Az H2 5, #) L% 4 H8 H~9 Hickkov—2%, 11HH® 4 H 13
HiclhE v —2 %R L, DBEIHMRWIREEC 2T HE TS L e, T— X BAMEHD 4 A 27T HICH, 13ADDT
DICHEDE RGBSR I ND Z &h b, T AED A AREDREIB I ToTnbDeFE2 o5, 1992 4FD/\
SENIRCOBIE TIX, BHIOH Y L) Y IAXADHEL MRS NZH25 8 HHD S5 H3HICIIE LD
— 7 (@075, 15 HHICKRD v — 7 (3 ) 25ERE & T 72 ((NEF 1992), /hitiRiZ & TH/NX WEARD T, 1218 2
TRTORTLPFETLTLE 272X 5 TH 5, SHOHE DT, 1992 Do, v LY 7 IAX A DY
bor—7Hix, v IAX AR, bk, £ LER~2 EMOMICIZ L A EDRIEAT 5 2 LAVREI
7zo BEDOFOEIG L, MOEHROEIGD XA I v I BA—E Dk, B ID LEN- P Lol fola b %<
(/NBF 1992, it 2020), SREHM O ICIAETH 2 ATREMED B2 b N D, T/, DAToWEEFTIZ. 4 AhAE
DRSO EFIEBIOWEFE S % B YL H OFROBIT DI & 2b L oRn & H#EM L 72 3(Otsuki et al. 2021), %z D#EH|
I3EEb Lo T& T,

PO DEFIEBIO v — 213, Hi%#% 110-120 53(H %2 b9 2 Bili%). & 350-360 53(H ik &9 6 Bflig) ¢
o7z, Wrb oMo EHEEENY. %o 1840 Eic i35 Cic, BlhE N Tz, EDH b, ¥rb R
T L Z DMHDE DD DA HE L FRIFHC 7 > T % 72(Otsuki etal. 2021), Fi7 6250 7% &, B IFR W
RIEICH T Y, HLIBEROT ORI NTNE Z e H(NF1992), 2O AL - S OTEEIRR o2 ki, B
VHOIRE Y ERBT 5D THS S, Jonesetal.(1987) ik, #Eot HEB T ORI ICHRZ D01k, B EToffif bk
Fall, BPPATBRNCHERS an=—00fins 2 &, EFEZ T fEOBGIX. Zhbldhic, ke d
ErAF IXFFFNY OFFEEHOREED EE N Db NV, AV LYY IRXADETHIF, D> HT
b, —EHEANTD, AA IXF XN Y OREELRT 2 X5 ICHEL T b X5 ICRZIT bz, =K 90015 5
ODHETAA IXFF V) OFEREINTD, HRICK> TR, AV LIV IRXADEDH 2556 H 5, L
Lo, 13 AEDEE, AFIXFFFVOREE T T, 2 X0 EMoRITEY I, BrbofEoh v LY
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022 4E 717 L) 7 3 AR X DREDTEIE

Y IAXADPETOWELZD LEHEL C LT 20 TRAVD, & b Hikk 8 BEICET 2IE)D A+ I XFF 1

YOfEE, TIFLWAEET, ZohTHV LAY 7 IZAXADETHREEZbTOREEL %5 Th s, 2021 FFOH
HHENTIER, S TOHI VLY T IRZXRA LA F IXFFF ) ORFECOa— 7 Rz, WifEH RIS
TWBHHEIIR, ZARICREL RARvord Lk (Otsuki et al. 2022),

Slix, 2021 FOMTOBRICZ T 72AF IXFF R Y AV L) 7 I ZAXADEFIEHORHEZESEEIC X > TR
TNCR SNz, TR DRI, Sk, FETFEORE, $EHAERLT 7 R ARHRELR A VY L) TV IZAZXAD A
0= — COEFHORFEICHI L T TH S 5, 7277 L, Thb i3 O 7 — 2@ LT &9, SEo%R
13, IR DE LTE EDTEERL Y, SHROFHEOMEIEL A TH B,
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Carrion Crow, Japanese Murrelet and Streaked Shearwater.
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