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Fig. 1. Study site. X: nest, Filled circle: examined nest, Meshed square: stone monument.
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Courtship feeding

M's Head-tossing
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Fig. 2. Pattern of copulation of pair and extra-pair. Solid arrow: pair behavior. Dotted arrow : extra-pair
behavior.
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Table 1. Patterns of pair (PC) and extra-pair copulations (EPC).
'M: Male, F: Female, Mt: Mounting, Cc: Cloaca contact, Ht: Head tossing,
Cf: Courtship feeding.

Copulation pattern PC (N = 981) EPC (N = 248)
Mt 0 200
Mt—Cc 0 10
M's Ht—Mt 0 35
Mé&F's Ht—Mt 453 0
M's Ht—Mt—Cc 0 3
M&F's Ht—Mt—Cc 524 0
M&F's Ht—Fe—Mt 2 0
M&F's Ht—Fe—~Mt—Cc 2 0
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VTV 2RO EIIEFHEANT IBEEEFICAEO L HIED 20 -< DB E, EED
LTHASBIEL T\, F7, 2280 OBEREFMAKEL T, LT3 L %
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Fig. 3. Diurnal changes in the mean frequency =+ S.D. of pair and extra-pair mountings in 1993. Solid line
with white dot: pair mounting. Broken line with black dot: extra-pair mounting.
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Fig. 4. Mean frequencies of mounting and copulation per pair or extra-pair per day in relation to time in
the 1993's breeding cycle. Top: attempts upon pair's female, middle: attempts by pair's male with
extra-pair female, bottom: attempts within pair. Day 0 is the day when the first egg of the clutch was
laid. Solid line: mounting. Broken line: contact copulation.
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2. OPWEREOFVHNEROZREMN, @, MM, <7 > o h oRREREDR
Table 2. Time, and number of copulation, number of cloaca contact, period of copulation,
cloaca contact / mounting of between pair (PC) and extra pair (EPC).

PC EPC —_ Mann-whitney
Mean +SD range Mean +SD range U test
Copulation time 96.1+35.7 21-315 111.4+48.3 50-253 Z=-1.30 N.S.
Number of copulation 288%155 7-75 11x1.6 1-5 Z=-6.56 P<0.01
Number of cloaca contact - 79.5+459 13-202 24+30 0-11 Z=-6.56 P<0.01
Period of copulation 23964 9-37 9.6+5.8 1-19 Z=-594 P<0.01
Cloaca contact / mounting 28x1.6 1-13 1.7x1.1 1-6 Z=-3.76 P<0.01

o> Tz, BENOMNRRERAS ML, ZhEhD a0 HEOPRERE % 0L 3
3L, vurF4 v, BOBT2B HATASBWETE 3 BRI, 6T abh, PISHES 4
H#»5 21 HHEISKRT L (K 4). BN ULTRAShEDXONRREIR, E—2h0n
WRRE LD 4 LiEh, ¥9ESR 3 HATDRI% TH - 7. BUFMEERBARIIL 2ZRIE,
YISREINRT & 0 SHIREIPR DT A Eh - 7z,

3. XREREME, E%, M, >a WS EEE ‘

DHORRETIE, v7 YT 4 v 7 oREREERAICV D R T ¥ 2 £ TIZFH %6.1
OB (N=718) 2B L7 (%2). —EINKOENIHET T3 TizfrabhsxEN
Bud, F955.10 (N=29), RIEtEBOBIROFIL795E8 (N=29) Th-o7= (%2).
1BDvY v T 4 72 &7 ) OKPMTERADIEIT, Fi92.78 (N=836) Th-ok (%
2). LT, 2HBOERMMTEOIBZMMIZFEY2398ME (N=29) ThHo (£2).

DOV RROZEEMIZFEH 11145 (N=19) Tho7 (£2). 280502 o VT
4 V2391580 (N=28) Th 0, BEHMMEEBERIITFY240 (N=28) Tho1
(%2). 1@OTY YT 4750 ORIEERBRIEE, F51.7E8 (N=30) Th-
7= (% 2). PBOHNREMNRAL NI EY 6 HRE (N=28) Tho7- (%£2).

HA DB R ERAIBINE, AZOEDIEYMEHENEI B TH 7. 2BV
BAriRAa-MBEZHS L, B2OELIEDH5F123+ 1.3 m (SD, range 0.49.6) HEh T
Wiz, &7, DHXOAREERA: 28HELSFEKOME L DOHOARRERA L2 E S HFNR
fe& T3, ¥15.1+ 43K (range 1-19) DRELRA T,
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B A%<, YIREINAIHEDH S L BUCH > Tz, 220D WA ERE S DIz 2D
DIFHEL-TVBIEEALGNS, 1235bX0MHTHS. v Ix23LbiTDHEHD
FRELTHBOTHORBZ L L L > HEPRH L VS FHE ST 1 2T L1 %
AL, ThoDTENIEINFIOHELREE K-oT3 (KRH 1996b, 1997). EINITEY
LEEOHIDT 4 ATV IZ& T, DBV BEOBADBEEEP BT BLEL6h3,
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$£9 12 BEIRETH 3. RENHIIHT2EFHESEICEHEL (Birkhead & Mgller 1992,
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EiF3, REAB—KLY I 2 IRBEBRMOA 2 3R ERICEOTHEOHE D E WALV A, T
MoDF4IZ SRS BSH L 220,

3 9]

1992 4F & 1993 £ IZHHBNAFHOEBIZHE VT, 73 2 aDI2HVRR L DMOARREIZONT
WAt DHROERIBEDIEVDATE L T, 2BOREOKEDIL, BELMTTEbha~Ny
FEy Ly RN SHEANDRERIETH D, TORIITY VT4 ¥ IBMMTAEDN, BYERERAIC
Wi, BEEtERAN 1 B0y Y 7 4 v/ TEY28ETEbh T, DHORENTED
NBEEIE, KESVEIBNESIRTITH 7. D2NNEBEERE ZHIZOHHIZL - T, 24045
DSREOTWALEEIZOhS, —F, 2AVNRRBRBEATREDHIZRBATIZ LIZE-TE
CTu=, 29Kch 28 ETORNVNERDRANAS N7z, B DOHOVKRREAIZITH R TH SRR
B EREDMEABIRL , DRWARRERL T, $RTDTI VT 4 ¥ DR TONRNIREH
Fo7-Had21.7%Td 0, RIFMEEBEROFIAI222%Th -7 DHVIZEROEKIZ



109

DHBPNRREHRB EDL VN, DHVERLD D LENTEBOHEFIIY-2I1ch3Z 8L, 2
HENBLS BT ESTVBIENRBEEINS, LidoT, ¥ I3 TORSERKEE
PHEICL > THBE AR SBENTIMFTES L ARE I IS,

51 AR

Birkhead, T.R. & Mgller, A.P. 1992. Sperm competition in birds: Evolutionary Causes and
Consequences. Academic Press, London.

Fujioka, M & Yamagishi, S. 1981. Extramarital and pair copulations in the Cattle Egret. Auk 98: 134-144.

Hatch, S.A. 1987. Copulation and mate guarding in the Northern Fulmar. Auk 104: 450461.

PHER - PHEEZ. 1995, FREHATFRAEERE < KQE>. p. 154, REH, KR,

XL, 1994a. 7 3 3 3 Larus crassirostris DEPESIOFRAT. B 8573 43: 111-118.

BHEIRE, 1994b. 7 I 3 3 Larus crassirostris \Z351F 5 BRSO HBL. (LIRS S 26: 132-134.

BHRE, 1994c. 7 3 2 3 Larus crassirostris DB L2511 5 & T DOFEFH. Strix 13: 218-220.

BT 1996a. ¥ 3 3 3 Larus crassirostris D~ ¥ b ¥ v 7 DOBEE. HHBAREHE Q): 31-33.

HCHRE. 1996b. 7 I 3 3 Larus crassirostris DIREITRYIZA S5 h 3£ R, Strix 14: 129-133.

BHEL. 1997. 7 3 X 2 Larus crassirostris OB 72 508 % 4 0% - 7- 2148 (Oblique-cum-
Long-call) D\, § A RIENR (2): 16-18.

BHEE. 1998. 7 3 X 3 Larus crassivostris DEEORE. HFHEARENE 3):68.

HEEZ—. 1985. RNV I 322, A\FHAWEAR, N\F.

BIEE. 1989. a7 P4 izt 520805 %E. HR%EE 38: 67-77.

Trivers, RL. 1972. Parental investment and sexual selection. B.Campbell(ed). Sexual Selection and the
Descent of Man, 1871-1971. pp. 136-179. Aldine-Atherton, Chicago.

LH#G. 1994, H0R & MR TS SO 2 TRI0ME(L & FHEPRIK. LIRSS TR 26: 146

Pair and extra-pair copulation in the Black-tailed Gull Larus crassirostris

Akira Narita*
Laboratory of Animal Ecology, Department of Biology, Joetsu University of Education, 1 Yamayashiki-machi,
Joetsu-shi, Niigata 943-8512, Japan.

Pair and extra-pair copulation behaviors of the Black-tailed Gull Larus crassirostris were
examined from 1992 to 1993 at the colony of Kabu island, Hachinohe city, Aomori Prefecture,
Japan. Pair copulations occurred within each pair’s territory. The pair copulation started with
head-tossing display used in courship and courtship feeding by the male. After the courtship
display and courtship feeding, mounting and cloaca contact occurred. The frequency of cloaca
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contact after each mounting was 2.8 times. Pairs copulated frequently and the period of the pair
copulation mostly finished by the pre-egg-laying period. It suggests that the frequent copulation
and territorial defense can dilute a rival's sperm and work as a paternity guard. Extra-pair
copulation was attempted by neighboring males, when a male mate was absent from its own
territory. Twenty-eight out of 29 males attempted extra-pair copulation. After finishing pair
copulations, males often approched the female in the neighboring territories and attempted
extra-pair copulation. There were two patterns of extra-pair copulation behavior. One occured as
soon as extra-pair male approched an extra-pair female. Another occured after extra-pair male
solicited female with head-tossing. The percent of extra-pair mountings was 21.7%, and that of
number of cloaca contact was 2.2%. Though extra-pair copulation was relaﬁvely low, it may give
a good chance to fertilize extra-pair mates, because extra-pair copu]ation‘occurred just before
egg-laying. Such a mixed-reproductive strategy seems effective in colonially nesting males of
Black-tailed Gulls.

Key words: Black-tailed Gull, extra-pair copulation, pair copulation
*Present address: Aomori prefectural Hachinohe School for the Deaf. 6-29-24 Kashiwazaki,
Hachinohe-shi, Aomori 031-0081, Japan.



