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Distribution of Procellariiformes off Pacific Coast of Japan in Winter

Hiroshi MINAMI*',

Masashi KIYOTA**

and Shin ITO**

Seabirds were systematically sighted along the transect lines off the Pacific coast
of Japan during winter in 1999. In total, 25 species and 2,558 birds were recorded
during the survey. Laysan albatross, northern fulmar, streaked shearwater and Tristram's
storm-petrel were dominant among the birds sighted. Five short-tailed albatrosses
(two juveniles, one subadult and two adults) occurred off Kinkazan and Joban-

Kashimanada.

Laysan albatross, fulmar, shearwaters and gulls were distributed at high

densities in the inter-frontal zone off Kinkazan. It was suggested that the inter-frontal
zone off Kinkazan provided an important foraging area for breeders and nonbreeders of
many seabird species including short-tailed albatross.

Key words: short-tailed albatross, albatross, Procellariiformes, distribution, inter-frontal

zone, sighting survey
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wHEE, NGRS, WS, BT
AL TAMEABROEELMNETH LS. L Ll
B, PR ELERBRE LTRAT20TIZR L,
ZEh LR LI RER L 2ol A RET S, O
FLEBBICIIREAIANF—ALEL L, HESIT
EREMTHALZ bbb\ > T, HAEEYH O
FOREATK E W (Nagy, 1987). 2O &9 il BEOWHE
HELTORER, @ELHEULZARELRE->TW.
SO bhn, EELEBEBBEIIBMEAEIES, NS
OBFNE BEERICHALALY, BB 5 0T
WEEEE LTHETA—H4T, BICL 200 E
LWL D EFHOMBENLHELEL TS, K
T IS I/ uEMEREICLATHAY FUBB LU
IXFF FVEOBIEN LS, Ko OMERIZS 2
2 R HHEEM 2 LTV B (Brothers, 1991). db A
KBWTIE, BEOITETTRESVHIE LIS
BWT, THRIFVE, I XAFF¥FFVEBIUFYIAX
AHENFBH LTI LEDMSN TS (Gould and
Hobbs, 1992). X7z, i L#H¥ERRIZ, 77 MY ED
T Po - BRPLVIEELEALLD, @RS
BHEESNI-ARPREED * EXLTBIBE I TV S
(Gould and Hobbs, 1992; Harrison, 1990; Jones and
DeGange, 1988). 2D I 26, RO DAIRELT

F F)EFOGAPLEMAREICEE L 2T
RIE X4 T v % (Wahl and Heineman, 1979).

HALHEZ (X, 7 &7 F) (Diomedea albatrus), 7 2
T T w7 FYUD. nigripes) BLX T a7k F1) (D
immutabilis) D3FEDO T R F) FHESHVFERT L. 7
A R FB3HIL10~6 1 1245 E O S TR & 17
Vv, 6~10H OIEFFEH I IZIE g R—) v &
WIZTRL TEMZAT) &) EFERMERES. 74+
TR, PFEHEBORREBLRMHERTOARIML,
BAFHAGE L #1,0000 £ D vizedy (EA, 1999, b),
Ty b rEHTRELICERS, ERETELIG]
PREEICHM S TS, 7, FTAEIZBWTH R
RAGLEY & L TREFH SO TWS. 707
THAIFIBLTa7Hy FYEEIZIy FU=—HB
LAY BEONTAEBTHREL, RERKIZEAE
26~2975F) 8B £ U250~300 5 EEFERX LN TV AN
(Gales, 1998), LHIEHADFEFHEDS & O/ EEGH
BILBWTAHEHMLTWAS., 7Hh7 FUEOELICBI)
BEFERBIZ OV TS  OFEH H 5 5 (Hasegawa
and DeGange, 1982; Rice and Kenyon, 1962a, 1962b7%:
), BN B REMERC MY B 5 L
FRIZOVWTOMARD L, 2512, HEREETIE
TRy VLA T v~ B E A (Fulmarus glacialis)
NA A48 3 XFF N (Puffinus griseus), N RV I X
+F F U (P tenuvirostris) BX '+ I X+ F F))
(Calonectris leucomelas) S0 I X+ ¥ F)EHgELEHL %
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HAEBLTWA, IO L2, AT IEEE R R
ZIG L THEHLESEMFNRT 2720, BEEHOE LI
B aBZEMsAEHEOMICL, BRELGHFERTS
BEH - MR ARET A LS EORSE - BHO LT
HEETHAH. 85I, LIH-12AOLFER, 7H7 FIHE
DACAERE AL B D FR A A & St SRSk L, BB
LU &G0 2 $FHOMICH LT 5720, oo
FEgmIzET AMEE, BEFT R P BEORE
D)2 B ARREBNRE (2 T 2B & BT 5 5 7o O L iR
MER B,

LED XS ERPLERMAETE, £FOHFTHEI
B IX+FN) HESEL h.OE L EBEHOSM
FHOMITAHILZHME LTHEBAEZ T 72

M ETE

WEDEHEHBE, KETO FEFRINEERV SRR
BHRAED ) H200iFRAEAV 5 HiRERE] O—&
ELTI999E10 A28 H ~ 1224 H ISR L 7.
AEMRCASEUSON ) EHFERAL, SEOHM N7 ~
7 MZio T, ALiE30HE ~408E, HAF136H ~ 146D
H AT AP 2 #AT L7z, BEMAD oM EEIZI0
oy bEL BHEENZZ v25—71) v P L hfrn
FrA% 18002, FRAE400m O FEH 2 1% L 7z, @il i3 i )
LE LI EOAITV, HIH305H%ICHIE L, Hi%305
BIZH#T L7z, 1Eo REEIEER & L T300ME L,
BEZIE307OMBE BV TROBMl 21T - 7. L&A
MEIZIE, BtAB LU TICE, RSN ER, BN
ICEgINCEREOESE, BAEKER&EL:. £
P s bVOEMAIELRY, BEEYER L Tkt
BLUEMLAHEICIE, —HRESEEHRTL, X0 +F
Y7 b rLE LOBKICEESEHE L. BohicH
RO 6, HEREMAOKATIERE - BN S B
WMEHML, ZoELBR SN HEERH S B
ML) DiESEOMBAB L EREHNI B L 2B, 7
F FUHBFHBRLAEIZIE, b7 22 MRURL D
BETHoTH, MBEED L ORE, Mk Fe%
FERELE. £ TEYFVIZIOWTIE, 8, TAL
BB L URSO3oOMREERIZH T TRiEL . IR
BER R E sk onWTRAIL, 2286 TlsileaT
»LHEEEDE, BB - WEHSRSE TEEA M, B
HILETH B EAEL B S, R ERDSE G THRET
HERE WO EREREE L.

# B ARBEM 204mE 354, #5 B R BEEE (L 1,857.2km,
HHWREIZTRIKM TH o7z, £/, FEHRELL
WA, SFE LM, H4 - EBEN BERh 8- b

EN R

S, BRI - EMEE B X ORGP R 06K (2
K4 L7 (Fig.l).
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Fig. 1. Oceanographic regions off the Pacific coast of
Japan.

B R

HEFAA P cBg s i BB ST, A EE
2558 Td o7z (Tablel). b % MRS N/-FIL,
a7TERT FIDETNHTHN, AT 7T HE AD62I
() B618TIEREMEA), F—A P I vaR
(Oceanodroma tristrami) D365P B L A 4+ I XFF F
) D228 TH o7z (Tablel). HEIRBI O il &5 O 5465 %
BIZEL T, &E L TER2EErm'Ta Y, o
90033 ~ 2,998 fh/km* & "B THWEZ R L 72
(Tablel). T/, ¥ TEaITEI FY), 71L<Hh
EAB LU I Y2 HE A (Rissa tridactyla) 75 F T
& o (Tablel). HE - RN, BEHpBLUHT -
NPT, RO 5 AE 132,18 ~2.99 8 {4 /km’
OfMTHY, KREICBWTEPROGHFETH -
2. W - BEREMMTRITERYFIBLIT IV A E
ANEBLTEY, BRPTEaTHY FUBLUA A
IAFTFFID, FE - NERERRTRITEY FYB L
A —A R IV NADEBETH 57> (Tablel).
T/, RO MBIRELICE LT &3 kX198 & A
OMEHRE Y %, W - BREP,SFE - DR
AH TSI o THEILRAD L7z (Tablel). BEf{ -
S EE R AR c BT, ST AEERIZF
T, MRS L OFEE SV EZ R L7 (Tablel).

TaRT FYVEICALTE, 7hY FYIESTE S Ab#E



Table 1. Numbers and average densities (birds/km’) of seabirds by sea areas off the Pacific

coast of Japan.
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Kinkazan Joban-Kashimanads Boso  leu-Opasawars  Suruga-Ensyunada  Kii Peninsula Total
English name Scientific nume Number Density Mumber Density Number Density Number Density Number Density Number Density Number Density

Shon-tailed albatross Diamedea albatrus 3 003 2 0.01 0 0 0 0 0 1 0 0 3 0.01
Laysan albatross Diamedea tmmutabilis 244 205 242 121 98 0.59 73 (.64 11 018 3 0.04 671 0.90
Black-footed albatross Diomedea nigripes ¥ 007 5 0.03 5 0.03 5 0.04 1] 0 [ 0 < 0.03
Northemn fulmar (dark morph) Fulmarns glacialis 477 4.00 133 0.67 8 0.05 0 (] V] o 1] [} 618 083
Norhemn fulmar (pale morph) Fulmarus glacialis 2 002 ] 0.01 1] 0 1] ] 0 u o ] 3 0.00
Streaked shearwater Calomeetris lewcomelas 62 0.52 1 002 132 0.79 B 007 1] 1] 21 028 228 031
Sooty shearwater Puffirus grisens 13 (IR} k] 0u2 [{] i (] [} 1] 0 1] (1] 16 0.02
Short-tled shearwater Puffimus tenntrosiriy 6 005 o o 1] 1] Lt L] 0 1] 1] L] 6 ol
Flesh-footed shearwater Puffinus carneipes ] L] 0 0 1 001 ] o L] (] | 0,01 2 .00
Monled petrel Prevodroma inexpectata 0 [} 1] i} 1 [iKi]] o 1] [} (] 1] L 1 0.00
Providence petrel Prevodroma solandri o 0,05 1] i} (] [i] i} 1] 1] [i] [H] a [ LX)
Unidentified petrels k} 0.03 6 003 i 0,04 1 o o (] 1] 0 16 002
Leach's siorm-petrel Ocvanodrama lewcorhoa 10 0,08 1 0.0y 17 (IR 1] [i] 1] L] (] 0 28 0.04
Fork-tiled petrel [ drama fiircata 1 0,01 1 0,01 0 0 (1] 0 ] 0 0 0 2 0.00
Tristram's st petrel ke I trisiram| o 0 112 056 14 0.08 239 .09 o L] 0 o 365 049
Black-tailed guil Larus crassirostris 87 073 32 .16 49 0.29 9 0.08 2 0.03 23 0.28 202 0.27
Glavcous gull Larus hyperborens (] ] 1 0.01 0 0 0 0 0 ] 0 0 1 0.00
Black-legged Kittiwake Rissa tridactvla 157 132 14 0.07 o 0 (1] 0 0 1 1 001 172 023
Herring gull Larus avgemiatus 15 0.13 I 0.01 12 0,07 0 ] 0 [} 10 012 38 0.05
Slaty-backed gull Larus schistisagus 32 0.27 8 .04 2 ool 2 0.02 1] o 5 0,06 45 0.07
Unidentified gulls 12 010 o ] 0 o (1] 1] ] o o 1] 12 0.02
Pomarine skua Stercorarius pomarins 3 0.03 1 [} 1 a0 ] o L] o o o 5 0.01
Long-tailed skun Stercorarius longicaudis ] 0 o [ ] 1] o o ] 0 2 0.02 1 0.00
Brunnich’s murre Uria lomvia ] 0.01 0 ] [ o o 1] 0 0 0 0 1 0.00
Ancient murrelet Synthliboramphus antiguns 16 013 1] o (1] 0 0 0 0 1] i} 0 16 0,02
Red phalarope Phalaropus fulicaring 18 015 6 0.8 13 0.08 6 0.05 7 0.1 o 0 60 0.08
Pacific loon Gavia pacifica 6 0.03 2 0.01 I 0.01 0 0 0 0 0 0 9 0.01
Temminck's cormorant Phalacrocorax capillans 1] 0 [i] [1] 1 001 0 1] o [1] 1] 0 1 0.00
Total 1182 992 584 193 362 218 342 299 20 0.33 68 (.83 2558 44
Number of species 19 17 15 7 3 3 25

GRELIAL D &3 i B L OVH42 - BE R EE P O FEMIKIR19
BE2E0BTHBLUF0BNOB M THESL

Thh,

707 THRY FYFRESHIEETIE, [

BElza 7R FUSBEShA LaerLigds, 37k

(Tablel, Figs.2, 3), ZOfkmh5HME527, HALEIT,

MB2REEEZ SN, RBEEHEENIC, PBIELFNI
WH L (Fig3). 275Y KU, B, e %
Bigih, £ELho#BMETSEMR S, ¥l
PAHTIREVBREEIO Iy &2 PTEHEL BRI

(Figs.2, 4).
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Fig. 2. Sea surface temperature off the Pacific coast of
Japan in 24-30 November 1999 (Modified from
Japan Fisheries Information Service Center).

7 FUSEHREB L -EEIGPOMEEIZBEWTIE, 7
o7 7R FORIREALHBE L a2 o7 (Figd).
IAFFFVHICHLTIE, 7w aEADEIIE
[ EFE NS L UFE - BEETTSEMBIL
7= (Figs). #iz, #4 I XF¥FV X, £FLHOH
FEil e ALHB6EE LM O BRI O i EiR, BT - AR D

Short-tailed albatross
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Fig. 3. Locations of short-tailed albatrosses observed off
Pacific coast of Japan in 28 October-24 December
1999. Growth stage of this species is divided by
the plumage pattern (adult . white body except
upperwing, golden head, subadult . dark brown
head and back, white berry, pink bill, juvenile :
dark brown body, pink bill).
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Laysan albatross
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Black—-footed albatross
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Fig. 4. Distributions of Laysan and black-footed
albatrosses off Pacific coast of Japan in 28
October-24 December 1999. Circle size in figure
indicates the average density (birds/km® per
shighting section) of each seabird species.

BLUHPLENROBEBRTHVWIAHEELRLL
(Fig.6). TH 7T ¥ I XF+F K (Puffinus carneipes) |15
s X RFEROGREICHBIL 2 (Figs).
AA40IXFFFY, NPFEPIXFFR)BIUNY
0 3 A+ F K1) (Prerodroma solandri) \EE & HE 12
BOWTHEZEIh, v¥72an7 3 XF+FF1) (P
inexpectata) \XFEFEIF O M AIIZHBL L 72 (Figs.7, 8).

FIVMNAFEIZLTIE, 2 Vag I yaL
(Oceanodroma leucorhoa) 33|, HA4% - FEE
BLUBRNMOMEHIZEZHHIAL, NI 4073y
A (0. furcata) \TEFE B L UVHE - EE#ENCTHE
Ehs: (Fig9)., #—A My 3vyxig, 8- -HE
#ih, BB L OHE - AAEER B TEYWINE
fE% R L7 (Fig9).
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Northern fulmar (dark morph)
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Fig. 5. Distributions of northern fulmar (dark and pale
morphs) off Pacific coast of Japan in 28 October-
24 December 1999. Circle size in figure indicates
the average density (birds/km® per shighting
section) of each seabird species.

1~3i2F LD/, 7 343 (Larus crassirostris), 20
HE A (L argentatus) B L UA 4+ L5 oHER(L
schistisagus) (X, 1 TE A EHARBLEBFERTHE S,
FELMZBWTEVYAHEELRLZ. IVLEDE
A, FIZEENMOGREEIZEL CHBLE.

zZ =

AROEBHEBEEIZBNT, EFEUMBLUFE - KL
BHPTT R FOBMELEZONIHEB X N
BAWREIN, 72, TOELETIEEZ SN DI
BOYBLTERENL, THY FYIERHTHLLFE
POEFICHIBILRFEICSAL, ERCER—) 7
WBRTITANE, Ta—x LHEEEBCGATSE
FZ 6N Tw% (McDermond and Morgan, 1993). Z7:,
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Streaked shearwater
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Flesh—-footed shearwater
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Fig. 6. Distributions of streaked and flesh-footed
shearwaters off Pacific coast of Japan in 28
October-24 December 1999. Circle size in figure
indicates the average density (birds/km’ per
shighting section) of each seabird species.

FUERAL AP TR ZIAE (2 D 72 - TIEHERE L D 58 KL 1ol
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Morgan, 1993). AffFEIZBWVT, EFENMIZZOHEE
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P L FRRICIEERIE A IC BV T b S B EHbIZ R S
TIHRA T 2D H 5.
ERMEPIL, THRY F)OBEMBEEITEMTS
MEHIS N TV AW, Ao BHERAAETE, S L
BLUOWE - EEEMNICBW TS & ISR
Sz, BLBEIREATIEIT & D AL a0 2 o JE I i

(Hasegawa, 1991;
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Sooty shearwater
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Short-tailed shearwater
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Fig. 7. Distributions of sooty and short-tailed shearwaters
off Pacific coast of Japan in 28 October-24
December 1999. Circle size in figure indicates the
average density (birds/km® per shighting section)
of each seabird species.

BE LM, 7THhY F)ORITHRNEELD L, &
[ids & OVE 4 - BRI A7 R FUBRIBIZE 5T
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TRy R, AKIRISEE D G215 o B sl 1k
HEMIZ T THIZH54 L Tw7z, McDermond and
Morgan (1993)i£, 77 FUEHEFEAFR ML
W, R%bAWARODLHHRE L CRERTE 213 E
Ol E D LR L TB Y, RIZERR L L
72, HAOPGEEDS L UVNERGER TR 237k
7RI, Baohtn e b n I LG (Hasegawa,
1984), Aff7e TR S MG B AR G217 12 H
kTLHEEFEZONT, "TAHBOBREHLEETNS
LEZLBNDL. NTAEGKEOT R F) OIEHEIL,
BLUBMED, £FOHAEHCHAT2 213, 8§
b AR 7 5 b fila2 4TV % (Robbins and Rice, 1974).
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Providence petrel i Leach's storm-petrel
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Fig. 8. Distributions of providence and mottled petrels off

Pacific coast of Japan in 28 October-24 December — TristramisMonerpecel

1999, Circle size in figure indicates the average D { ( )
density (birds/km® per shighting section) of each / 2 -

seabird species. a )t ~t e ( )
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AAIXFF RV, 2A~10A 12, LiBEERKE
PONEIEBMEHMEI TORERDE 4, Bt EEL
FEB L0 THREIOE 4 TR T % (Harrison,
1987; #HE, 2000). FEHHMEMIIHMT I THh 64— A
b7 ) TAEIC T T OB LU, » FiERRERET
T4+ 4 (Harrison, 1987; AR, 2000). 4o H#R
AETHES MR, SR THREOBTIED Rl
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s R TEMT 5 & F 2 5N TV A (Harrison, 1987; 1
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LEEFAELVOEOFESETH Y, B KR T2
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TORHATILENHHEEZLNS.
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Appendix 1. Distributions of gulls off Pacific coast of Japan in 28 October-24 December 1999. Circle size in figure
indicates the average density (birds/km® per 1° X1 ) of each seabird species.
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Appendix 2. Distributions of auks and skuas off Pacific coast of Japan in 28 October-24 December 1999. Circle size in

#
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figure indicates the average density (birds/km® per 1° X1° ) of each seabird species.
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Appendix 3. Distributions of other seabird species off Pacific coast of Japan in 28 October-24 December 1999. Circle size

-40N

in figure indicates the average density (birds/km® per 1° X1° ) of each seabird species.
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