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Egg-shape Variation of the Black-tailed Gull (Larus crassirostris)
on Rishiri Island, Northern Japan

Haruo Oc1V, Nobuaki Tagamasur?, Seiko Naxata®, Shin Ito¥,
Yukiko MarsusmiTa” and Yasuyuki SuiBata®

Abstract

A total of 1,000 eggs of Black-tailed Gulls (Larus crassirostris) were culled at Rishiri
Island, northern Japan, during 4-22 June 1998 to reduce the nuisance to townspeople, damage
to commercial seaweeds drying on the beach caused by bird droppings, predation on sea
urchins, and the risk of bird strikes on airplanes near an airport. Of these, 267 eggs were
used to determine the egg shape-features of this species.

Three egg shapes were found in the following numbers and percentages : longitudinal
type (L'T), 63 (23.6 %) oval type (OT), 23 (8.6 %,) ; conical type (CT), 181 (67.8%,). For
each egg, the length and the width were measured to the nearest 0.01 mm using a dial caliper,
and the volume was measured to the nearest 0.01 ml using the distilled water displacement
method. The following morphometric features were estimated : mean size, 61.8 X 43.6 mm
{Range: 49.9~71.1 X 39.4~47.1 mm) ; volume, V =0.5001d? (V : volume inml, 1: length in
em, d: width in em); shell surface area (4: cm?®), 4=4.964V** for LT, 4=4.951V** for
CT, and A=4.926V** for OT; volk volume (ml), 32.3+ 1.3 8D for CT, 81.3+1.80 SD for LY,
and 33,6 1.3 8D for OT; albumen volume (ml), 34.86:+3.31 SD for all eggs.

Key words: Egg shape variation, Black-tailed Gull, Larus crassirostris, Rishiri Island

i C & (<

v 22 (Larus crassivostris)y 3 HATH 615K H € AT, 98D VHH, TR

AR R AR B S AR L P R
( Loboratory of Biological Occanog:ap/z y, Faculty of Fisheries, Hokkardo Unwversity, Hakodate 041-
8611, Japan)

o AL RIS R S T
(Marine Biomedical Institute, Sapporo Medical University School of Medicine, Rishirifuji-cho 097-
0101, Japan)

O AL AR SR R A
(Laboratory of Biology of Fish Population, Faculty of Fisheries, Hokkaido University, Hakodate
041- 8611, Japan)

O BN B L B
(Envivowmental Chemodynamics Section, National Institute for Environmental Studies, Tsukuba
305 0053, Japan)

LIA




dboR UK BE d @ B0(1), 1999

oA —, FUA, W EL, P EEOR R CEEL, AR L YN Y L 0 R E SR
FTORRE W RE S Tw 5 (Harrison, 1988), FIRENEEMEZ B % 2 2 4 2 OflbEO
BRI d B o IEER AR U 2 R AT S OB Bk, 1980 ORI MBI TH - el
BT A5O3 HEGE L 72 D % % - Il = L 1987 4R12 1 200 D450, 1988 4140 13 8,000 3 & 7% b
DA 4 22 B HSIMTL, 1998 #4021k dY 3)73U/J>’%"/|! BAE T GEBRT, KRR, ©
@f B3 A ORI S AR L0 & A4 IREEY, RATEEE O T B 5 TEAE
ST O Y SO twoszz“"’?i&,,, L C R e ST g B TR A AT S A A
F&ZUJ 290 5 BN U, 1988 4R & D fRAEA A w2 uh e A (L oshistisagus) ¥ & b IZATELE
e LTS T Ww S (M2, 1998),

BIOIIERHE L F i OB Skt (precocial) 2 o WEALH: (altricial) % 5 FET BB ERL

EEET AL TOBERAPEEL Cvwb, 00 A4 (Lalidae sp, ) OJLJIW)UI W, PR,
gHE i;i'*"(i%ﬁh["'?y‘@g”f LA @“M BT EMHISN TS (Nice, 1962), Lb L7t
57 2 2 O L TOFSREIE ST (1963) KX VME SN TY 5 8O0, Bl

BRMIL TH5DUEBHRTH 5

AW, W3 3o O "‘4‘»1{;??‘%“3‘/ - o OIERERTE 215 A B L LT, 199846 [ 4
Fin e 6 F 22 H & Tol, FIBLEORIBUT IR, ;rizh;du&U>m B % % E AHOBRERES T
BRI A e 2 A g 1,000 i & D SEFEZ I 267 {Iulfvifh, L, Bl 480 6 S0 0, %
PR, W, WETEFHL 2, _ﬁw OFME R T, JIOMEE, R IR, B
L UPHAARI AT 2 ko iz, BLEORE»S /}\b’)7‘:1?‘:1)U}F2§‘£5?0')f‘§’1l’>)ﬁl‘-itr:f)ux’(ﬁl‘l"}[‘ﬂ?ﬁ'(“}fl:
U7, &7z, TUMAEL S o1 i%&@ﬁ EAETT o1

Mo e F Ok

AGF U7z 267 (O3 4RI D & =0 OSBRI T & o0 T, IHEEDE, HRIE, P L
Uize TR DI DWTEITFOZEDOME£1T - 72, Fff (Long Axis Length: LAL) i, S8
BildAmoRs, bbbl (polus obtusus) L D #ilf (polus acutus) & TOI AJ\ oA
A U= & B TR 0,01 mm THISE L 72, SRS (Short Axis Length: SAL) +, SHOREE
(Refiig) & 90 JE o % % 70 4 WIS (SN 0>1‘>U\Jx< B A VL E v U2 S TR 0.01
mm TG L7z, IR (Bgg Volume: EVLY &, P& AR LR Uiz & —h —iZik EEALH
P AN & R U CIMART E LT 2 TH, m‘c{lzjw)‘ B MmO 1L e E L,
[ 001 ml & Uiz, 704, Loftin and Bowman (1978) 3T o 7 YR ABEIIE 224512 Lz,

BLEOFM T o il % v CINBEE (EST), JRERL (EVL), 191*10)‘?éﬂ’liﬁt (ESA), gHti4
B(YVL), SEHARL (ALY) OFIIRERD % & & b, AIIE O & P2 B LIERT
HEUrae &7z, SRARLE D IRINEE (INP) OHEE 217> o

PRI ORI O FL L, SRt oRE (Ftest) 24TV, SRHOMRE S 256 100
WO -HE AT, -;\ﬁw%}w I RETE S LA G KL Welch @ t-4UE 217 fo, FHKHE
12005 & Uiz,

BREEE
RSB B0 EE
SHEAH O PO AL D W T i Romanoff and Romanoff (1949) MLUF® 54372 ¢
Biconical, Elliptical, Oval, Conical, Spherical, 7 3 & 2 O DT kibE (1980) A3, KM
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Fig. 1. Egg shapes of the Black-tailed Gull.
Upper row : Conical type.
Middle row : Oval type.
Bottom row : Longitudinal type.

g, RO, HYME L RS Ui, RUMET LI s )d)ﬂl‘”l‘%f;iﬁ&) SNl 0T, AFLI
Y3 P, Walters (1995) 2% 8 224 S L2, B
B2 (Conical Type): SHHH LT IFeRR \tuuwb\ /uifr'ﬁicif" { }\ n HL RN 2RI TH D
(Fig. 1, upper row), EKIKFZ (Oval Type): JREU ILL“C}'*"J?X/»lM’F/f IMkTH Y, o
KL U S O A DSBS T H 5, FHI/NBINEE >R > ] ,)J S 2 % (Fig 1, middle row),
1% (Longitudinal Type): REMERICILL TR, —RUCEHPMER LA 5, Mt
BT WS, RSN TOATBINCIERB L Cn s (Flg 1 bo(;tom TOW),

BB E LTI L7y 2 adlidd_T :,mw;f/, :fg/v/h LOTH BN, FIS ORI N
PEELSAS 181 (67.8%), MHlA% 63 (1 (23.6%), ERLIZA 23 1 ( 6%) Td -7z (Table 1),
2 A P REEUE B 350 T AL l,'Cb\i”’O)"C, IR R aoOBMIECh L L2
iz,
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AR IR B 5D 2 2 200

RSEUCE—Iz, JC L - TR —EZ DR ER L T b, L LE-—HIAT IR E
L2352 ORROFMC DO TR THTH B, B 5 <, HWVE X D¥EV“%WW”W&
GRS T B R0, FHO I (isthmus) %3189 2 MOPEREEOFE I L DN EE 20T
HhawheH L5 Twd (Smart, 1991),

FRKE &

IR & ST ER (mm)xi’fjﬁ‘ (mm) THRENS, 7 I FIPPOAE S 2HHE (1980) 14, 1
P 56~68.5 X 1 ~aO T, I 62.8 X 43.9 i & s LYo, BASE ORI O » 3 3 o B
TdH B HEVLE TR, fz.“ﬂrw)r‘/ 3 AR, ANEIIC 55X 48, KIEIITC T0 X 45, EHT 63X 45
THH (FF, 199:)0 B0, HHREMEEDOY I 2 a0, 62x44, 62gTHB (R, 1985),
NSO E T % EFREBO Y 3 2 2 PO i 61.8x43.6 (MHPH: 49.9~71.1x
39.4~47.1) THY (Table 1) /M Ev 2 %

AT EN R Y 3 4 o B 356 % PR Mma) SRS < WM O bRt T H B, &
#, SEROAEEE & U CIEY /v,u,‘TH’JMj b LB RIS I L Bk S, Y
W B R A O A O T & L IBIB T E A WHEM D S B, E e, REBERI O
VR SHE L FAE O BB & U € b P 1 4 ) H'C EHPH LI,

v 3 A 2P "”9{/#%&4\ CTHY, REVSKELI LD EMBIME 2D, BESAEL RS
&Fk‘rk‘iilil‘l ERBEBIONDL, Tihbh, BRELEROES O H ), M & Sk O M
BRI ARE L Tn b &2 ot 7o LIl o it i X v ebh - BED

RTINS % v e ORI COMEG L H 5 (M2, B,

SR OTEME O R C ik, BRI — PiRELE, BRI — M, # L TR e —

PEEERLZ, MO — SRRSO cHEEEN R a iz (Table 1),

@
k=3

-
<

g : Oval
73 : Conical 1
B . Longitudinal

: Total

o
<«

Number of Eggs
8 8 & g

@

o _— 1 )
R N T S VO, S .
AP Y AW A N N N A A R N
K I T R S L I I I
Egg Shape Index
Fig. 2. Frequency of occurrence of the egg shape index by egg types.
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O34 (Egg Shape Index: ESI=SAL/LALX100)

R RSB TIR U A{lie 100 % U TIWEMRH & L7z (Romanoff and Romanoff, 1949), Z O
ok, JHOEEORE 3 oLt Ll ilklwuwéxoox R ORI T HHEERLT

Wb, D HINEREE, JIRVWIIT ‘:t/l\’-i &»ﬁu L THAES ’i’f(N UU“C EUNRAS [ K
T JEEMOF] R 3 4\ SPHCHTO L S il f_o HRIZEH : 69235 (fip : 59.7~717.2,
n==63), Vtuff” EN 707429 (P 63&««(7-1 n=181), ERQIEZH . 14.1:t5.1 (. 674~

81.7, n=123), [/'CAM»’C“ bd, 70.6:+3.3 (i . 59.7~81.7, n=267) é:‘/t(‘." Twie (Fig 2), ¥
TSI SERHE D FE Tl O FEE S R & e (8 — WEEUE . F=1403, df62,180,
1=3.984%, df 242, I — BRRIZ : F=1.235, df62,22, t=5.904", df 84, PAEEADE — BRIIE: F=
0.880*, df180,22, t=4.934%, df27),

Romanoff and Romanoff(1949) 1, SEEINEAREGE BIEHO R J/) I & DR D B
PRIz B 8 55 OORE T VB BHTERL, V7 k- (Reghom) Tk 61~81, # L
T 7\ oy 7 O (Barred Plymouth Rock) Tk 60.0~859 LW EH 5 Ly Uz, B
Sl E R EE T I OIMEGEE, BN L 280D Ta L, BN, BEiN, 2 LR
WORANEZSNDLE LT, VIA 0)1111 BARRE, SN REEO TN &ML
WET &b, WEEMTHL 2 Ehd, HAHREOEND D Z MR EFZ S,

HR{k%Y (Egg Volume: EVL)

Harris (1964) 13, 7€ AMIOIUARE V =kd* (V={kFt ml, £=0476, {=£% cm, d=1E%
em) DR SRDFH, b HEEOIWr B Lz, 20 kERFERCNET 5O RITHIT S
O 5 HE E AT, Hoyt (1976) 9& E=0511 & L7z V=051ld2 O H 5w 5RO L <
VLD EHRE LT, Lo LEPIE T, IR EBIcRO Tw i 0Ty 34l onTD b %z
BELL fo. fEWE, PHPEELE 0198_%;0009 (n=181), H3¥%: 0.504+£0.015 (n=63), BRI
0.502+0.000 (n=293), 25 : 0.5000.011 (n=267) TH -7z, JH O OHREM CHE L EN RN
i tzDC, 73 3 OEEHL V =05000 d* CUHEBITE 5 & A LESM %A Table LR L
fro 2035, Stonehouse (1963) 1, FAEROD 7 &> 3 a > (Ascension Island) &1 % 10 flid
TR A U k=0.512 O % 132,

1z, R, RBEE, B & UCUIRARHOMESHHL Tvwb Z &/m;, Erikstad et al, (1998) #3% 7
5 W E (Somateria mollissima) OUMER R T X 5, B AR mm) R L LER (1
fi:mm) 2@s 3508 EE2EEL EVL= LAL/(nKSAL X & (});k/p Ha % RDEVL O
I E RS 2, J{Lbfpl‘m AN T 2O E R 2 ek D, o EIIEZHNCRD
TR, VEEREUR : 0.000158£2.19X 1077 (n=181), ¥HE 0000159 £5.95% 1077 (n=63), Bk
I 0.000160+6.13x 1077 (n=23), @FF: 0.000159+2.19X 1077 (n=267) &7& -, Lizdto
T, 73 A T IOERHE EVL=LALX 7 X SAL? X 0.000159 THI T & %

A, SRBROPEHE O R CEEES R -7z (Table 1),

BlHREHE (Egg Shell Surface Area: ESA)

PR (BSA : em?) 1k, ESA=KV¥¥ (Paganelli et al., 1974 ; Hoyt, 1976 ; Smart, 1991)
Lok, 22T KZEAGBIRING b 4Tk E 5ERT, K=4393+0394 E, E=LAL/
SAL ¢ s, FIFLEo Y 3 322010 K i, ¥Z: 496420029 8D, PHREEDE : 4.951+0.023 8D,

—



NS ¢ IR B A 3 A o OB

ERIRIE © 4.926+0.022 SD, &rff: 4.952+0.026 SD T - 72 o JHIMO TR T it % T 1o A%
AR s NI (Table 1), - C, KR L THINENOR 2RI 2~ E £ H 2 ol
T b, 5 ESA=4.964 V22 pUptdly : ESA=4.951 V¥ ki . ESA=4.926 V¥ T %
5o 3, WHHERUE O Paganelli et al. (1974) O EIo iR g:,}\b}) REBUTH -7,

DREARE (Yolk Volume: YVL)

7 2 3 IO EIRIZ T, B (SAL): SIRTIERE (YOD)=1.32:1 (JH1111963) TH B = &
o, EPIPER A YOD=8AL/1.32 L LCTRD, YVL #LTFDO L 51Kz, YVL=4/3%
z X (YOD/2)* (ml),

PUB IR & L & — 8 2, SRS O BRI RY CIRBE L ) S 0D 16%, v o Bk itk o) % —
VA (Apteryz australts) O L 512 658% b HD D E WD L3 B AR, BREMO A g
W9 Y NEILHE, 2L CF N Y E 100 BEOINR ARG, 2heENn32% & 34% Th o1z
(Vleck and Bucher, 1998), AWIYE TRIIN OILIEANE T & 2 hv o fo 08, Table 112773 U 7 (4651
it & WRIEIR R AREMIL T b L 3% &, PPEAYES 32.34: 1.3 8D, #5258 1.3+ 1.80 SD, ERIR
JEn3 33.6:1.3 8D, @23 322:£1578D Thote, 2D e b 3 3 2 OUNEAREM: %R
LTwa,

YU O SEE S 0 LUl ¢ b, PEPERDY — KU °F B (Table 1),

INEAFE (Albumen Volume: ALV)

PAE ot &I EHRLE, ALV=EVL—(YVL+ESV) & LR (Table 1), 2 THI
#A% (Egg-shell Volume : ESV) ik, HiH (1963) DI R wwu*owcm,,i Wi 5 o 7, B

HHd, SO S 3PS L C 04 mm, FIodia ’E&’Jé?‘r 7O MALHIE LIRS 8.49, (MRIFH -
7.9-8.7%), TN 26.8% (WBH: 25.0-27.9%), # L CHIEAS 64.89%, (il : 63.4-67.19,) & 44
Uiz UL LZehis Zhs ZiarotbE U\i THEBEOR L v, # 2 CHR, gug, 60
B R CHRBICEIT 5 2 2o Ui, PO TRISER (IR WS S 2 HEM S H D 4
LA NS VO L, JIEHOERISING I L YRS ST 2 TR K & v, # 2 THNRA
fiik, ESV=EVLx0.084 & L7z, ¥, Willlams et al. (1982) 180z & &y)J,&@;-”,,uuu
/%’(OMN!*\ BE, — e, 4@51‘175?1134‘5 SRR B L 2 b, TV Y (Sterna hirundo) ¢
B BT & % DR HV (4.8-10.8%) W B L B A0 LA J&e:;@;}@)
FTHIE, FLTAHE R 16 ﬁfwwmy. Fl35.9-11.8% TH 5 s Lz,

SRR O SETR S AR O L ¢ 1 L A o e,

#IR A% (Incubation Period: INP, days)

FIRE 0 1998 SED I 51 5 30 mx 40 m O—MEHIENTO 7 3 7 2 IO PELN Zdﬁ
%WMLJ'C(D»%’ JHPP T Bk 25.0-41.22 (SD) [l (n=52) Tbh DRI MR Tl (38
RIERECIR) 728 7 OBEIIE O BT h 0 - 7208, BIIEOH v & A0 A 8o % i,wm,
W - 7_0

PGB O Y 2 3 aJHOIMEREL (BVL, ml) » 5 #800E (INP: Incubation Period, days) offf
i 4 Parsons (1972) @ 5 Hiod 7 & A8 &R 258, INP=205+0.093 BVL, % w7z, S0
OOFEIH 1 0+ MBS 1, PEREELIZ  26.0-:0.03, 383 ¢ 25.9+0.06, BRIRIE 1 2594013 Th - 7o
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2 OFEHERI O TSN R R 0T, fIE LD CHEILI & 25 2604
0.03 (n=267, fiPH: 24.4~272 H) HE & oz, ZHEH) BLlgToREommEK LY 1 HS
FEIL L T o Fe, SRl R B L O RE RS T Y 3 A 2 SO H B 23 1 < 5 v (BRI,
1997), % L CH B OREE T 24~25 [ (R, 1985) CTH 5, Parsons WSHHHA L 7z 4 € A
b4k 55 B LX D PE F — v v SO USRI O B T b b wj:i , Tt & 4 o B I
A 81 1 30 43 & 0 b 45 1 30 S 0 MO B A L0 B 2 & e S S 14 RN 5
S E A 2 FRIL Tz, B % & <, Parsons OFEEGH 0 SRR T OB R S S b7
wf&,%ﬁ&@ﬁtxp»MLt%ﬁ B L DROIINEKE oD TH S 5, Wil
GO M L LT 13 MacRoberts and MacRoberts (1972) 1, WRE o> 42 v g 2 S
E& F 5 TR GERIE LD LI E s e S a s 2 (Herring Gull: Larus argentatus) T 0.45
E, L =y ule A (Lesser Black-backed Gull: Larus fuscus) T 04T Fld v k%
RHLTwS
BEIHDOYN ~If*11)|‘l‘f{f’ 3 U CREINE S 0 LD 18%, p84bh B 48 % ORI A ik 47 A B Bl
LIekyTh b (MhmMAnmmn:wxé&&ﬂﬁu%w%mmmﬂw&mwﬂi DT,
BRI O I FEMIN L O NE B B, & ZAMBFIFRE DY 3 2 2 CRIg O itk
< IR — LA 127 TH B, 20O Z L, JHB D D 72 {IINO R B X B O
PHEEHRN—E TH 5 2 L BR L, Led-> TIMEH ORISR NS T L 2RI L TWw D,
;f( IR OIS (W) o8Il EE (1) #ko 5 b 1=12.09 Woe  (Heinroth, 1922),
=10 Wo2 (Needham, 1931), =12 W (Worth, 1940), 7 =12.03 W*#'7 (Rahn and Ar, 1974)
@ 104 < OB IRCEREIS NS, 7300 R E o & LT Table 1 OH{H
MSEEG S & 2T-31 H &0 0 g i b R R & o e,

i B
S, M, S, HOBADEIEE, RO~ iFEoR

Nice (1962) (i, Wf{bil"’ih?f/‘@ﬂ:
S & B TR SR & T 4 BB BILI, 2O J\ﬂj'f e A
RT Y R —H)Jc P (Semi-precocial) L, BB & HH G REM %, HOBAD
R k_ﬁ%%{ ’\@Hhu:ofﬂ” JE IR R U e A8, SRR I B & It 0) P E AR L
e, Carew et al. (1980) t, WHOREN5, A, SR, ,;.\.n.tlﬁ%m & ‘x’}akl’wﬁf‘?’s* ZEk, %
LTI DS e 2o W B S 2 & B S iz Lz, O’Connor (1984) 2 & T
DR %E & Lo, PIBIIBHE C RSO E NS Z L ZIR LT, /ML}F"""C DI A Ji}!J e
»‘711]356“ ORG240 2 ESHES I e o7z, $72, EDOIMERIZ B 2B, KE,
WEE, U TP MRRIT o R buto U L ns & 580 FUBGS B B 40 < — 32 CH 5 TTRENE:
fﬁ"};ﬁﬂ’“é NIz L, SOHEZOWTEHEHENLETH D, ORI T, Starck and
Ricklefs (1998) »Wf{LE % (D?"{W)’fﬁ" Bz DT 11 OFE Li‘f— I, XS BMEIEBRO
OSSR 435 3% (Index of lean dry fraction: Ip) A& & BLAK — B SR T 12 2 BILES4H
O S D W R IR 1T o T2,

AW R U 3 A a8, RIBBTAET - 72 3 2 2 PH oD MLl CHI L e 1R WFge o
PO XN b OTH b, O WA & » 2, FIFRNTE HESBRLS, i Gt
B—I%, GKPEME RUIPRE— IS, KRR TR, 8 URIFNTRS 0 5 2 D & 0 AL
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AREBIRE, Eog At
% ]‘, L fﬂ"l/, H ”bmr%»}i]bl/"’o) C{ﬁ’&‘

ML B S, &k, JHBEERAT ORI :
% SFROBIRI Y 3 3 0 SRR

B B A AR Y - Tid, MWekethe o =7 Ao\ T & JH % TH
I DTREMT B,

UL . BOWI‘RL{(D R & 270 CBILEL L%

7 B A L, VAR 10 AR Rl B RHR B A e[ SR an 2 ’4//1 B NSO FE Ao i |
& )»«Mmz{ww Uiz,

X 2y
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