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

Haruo Oc1?, Nobuaki Takamasar®, Seiko NakaTa®, Shin Ito?,
Yukiko MaTtsusaIiTa? and Yasuyuki SHiBATAY

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 (LT), 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, 61.8X43.6 mm
(Range : 49.9~71.1xX39.4~47.1 mm) ; volume, V' =0.500/d> (V : volume in ml, ! : length in
cm, d: width in cm) ; shell surface area (4 : cm?), 4=4.964V?*3 for LT, 4=4.951V?%? for
CT, and 4=4.926V?* for OT ; yolk volume (ml), 32.3+1.3 SD for CT, 31.3+1.80 SD for LY,
and 33.6+1.3SD 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
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W, vAV—, HE, giEEE, DEEHFOBETEREL, £REL NI VERL D PEERE
¥ TOBRRBICRESIN TS (Harrison, 1988), FIRERZESEC B2V 2 2 30RO
SR TH B, SEIIERRL FIRIEEOE MIT, 1980 EROYIDICURBBE TH - 125
FHCHO M BERE LD % = 5 53 & LT 1987 4£1Z 13 200 D48\, 1988 41213 8,000 F & 72 D
DI tE 2 BREBOMEIN L, 1998 i i3# 3 APNERW T 5 IcE - Nz (EBHXT, RRETHK),
DIRzHY IZXADBEFICL BT LRI L I2EERENE, BACEROTRIBT2ELAE
DRERETOY ~HOAEL VI BERE, 7L CEMEIOGIET 2 RITH MRS T 2HE
BLERTIBRNENEL, 1988 FEX VEESF LT ah®x (L shistisagus) & & bIZHER
B LTEBRINATW2 (IME2s, 1998),

ESEOINIBL L - EBOBDF R (precocial) 7 &BEEY: (altricial) i E 2 BERREEIE
2 ERT 2L TOERRFEFELTWVS, £ DT A3E (Lalidae sp, ) OIIDOIIRE, JIHE,
PEES IR EEBROBEOEEREOEM2RT I BN TS (Nice, 1962), L L 7Z2at
5% 323 ONCEL TOYEREEIIER (1963) KL VESL TV 3 H 00D, FHlEiER
BRRIMLTWSDOBBRTH S,

AR, VIATOFHEEEREATILOOEBNBRESSI BELT, 199846 H4
H»5 6 H 22 0% o, AIREDOFIREISEHE, REMMXIZI 2 7 € A HORRBRT
B EnTw 3 2200 1,000 AL b EIEAIC 267 BEHHL, WEAED S =20 IS, &
SIOER, SF, GEEHAEILL, ZhsoHlliEzAWT, WokHE, KEHE, WEER B
T UBIAGEEER T 2R ERD . M LEORD 5RO -RIMEEOFHEIZ O w» TIER Tl
BLI, £7-, INERE» SHIIAHOEE #1T- 2.

WL HE

AF U7 267 HOIRSMNEREL S =D0IBISETE 0T, BERE, KikE, BEL
L72e R DI OWBTUTOZ2DHERITo 72, £#E (Long Axis Length: LAL) i%, JHD
EMARORS, $2bb#lilE (polus obtusus) X D $ili (polus acutus) ¥ TOHRKEEZS A ¥
% 3 U S & BIUs CHEEE 0.01 mm THIE L7z, %% (Short Axis Length: SAL) it, SFOER
(BEiRE) £ 0BOAR 22T EHRE (JIE) ORKREES A Y V¥ v ) /=% THEE 001
mm THEIE L7z, 9 (Egeg Volume: EVL) &, SIS R AEH I Lt —h —icitp@Ent
RREKESTEL CIMEREL L, 22T, AEKOBHLEROLIT1:1 L{REL . #
X 001ml ¥ L7z, %3, Loftin and Bowman (1978) %7 1Bl ARE k2B FEIC LTz,

M EOFHEITHE S vl E v TIIRARE (ESI), JikfE (EVL), Slo&RER (ESA), Sl
& (YVL), gitEfE (ALV) OftERERD 5 L & big, &I L FHELEE LIRERT
Uz, F7z, TMER L DRI EE (INP) OEEZTTo 2,

I O ER O HER I, FAEEORE (F-test) 21TV, FHHMBMRE SN HEITIE
HO t-BERITV, FEBSELL R0 ERESNEIBE T Welch O t-BiE 2170 12, HEKHEE
1X0.05 & L7,

HRCEE
NEH b RIS E

BEEEOINDOINEF I D T it Romanoff and Romanoff (1949) 23LIT D 57z ¢
Biconical, Elliptical, Oval, Conical, Spherical, 7 3 2 2 QIEIZ DWW CIXERE (1980) 235, 5

9
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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.

U, RO, MO E XS LTz, AR THLHS PICE200ERTB Y s -0 T, AFLT:
7 2 3 2%, Walters (1995) 38 IC/EL Iz 2 L 28 FIC LT, UTO=ERICHHE Lz, B
F3UH; (Conical Type): i 1 EIEFERINICIT VD, SRS RV ERERIEETRINTH 2
(Fig. 1, upper row), BRIRFZ (Oval Type): EFiIClb L TEEXE SEHEAKTHD, O
WL Sis DAL ADBEHETH 5, FH/MNEINIZE Y R ED X S5 12H 2 % (Fig 1, middle row),
8% (Longitudinal Type) : RENERICHL TR, —RLUTERMKICRZ 5, #iIha
EHOTWS, RSN T ZBINCERPMEUL T % (Fig. 1, bottom row),

SR LTHERALEY S 20l 3 RTEFEAIGEAZ LD TH LD, T 5 O IZHE
FEEUE S 181 {H (67.8%), 123 63 i (23.6%), HiRIZA3 23 1 (8.6%) TH -7z (Tablel), 7
A PN ERE S B O TEHBL TWeDT, IhAHSY I 2 aflOEEETHE LELD
iz



Table 1. Egg measurement data of Black-tailed Gull (Larus crissorostris).

Average+ SD, and range in parenthesis

Long Axis Short Axis Volume Surface Yolk volume Albumen
Far Tvoe ” Lengt Length Area Volume
gg LyP (LAL) (SAL) (EVL) (ESA) (YVL) (ALV)
(mm) (mm) (nal) (em?) (ml) (ml)

Conical Type (CT) 181  61.93+2.53 43.73+1.36 59.06 +4.96 75.03+4.22 19.10+1.76 35.00+3.06
(54.65-69.85)  (39.35-47.10)  (41.84-71.98)  (59.57-85.61)  (13.87-23.79)  (24.46-43.09)
Longitudinal Type (LT) 63  62.11+281 42.92+1.37 57.75+5.25 74.09+4.61 18.06+1.75 34.84+3.67
(55.45-71.05)  (40.25-46.10)  (45.42-71.65)  (62.83-85.55)  (14.84-22.30)  (26.76-45.03)
Oval Type (OT) 23 59.60+3.71 44.05+1.37 58.19+6.55 73.89+5.82 19.51+£1.80 33.80+4.32
(49.85-65.95)  (40.75-46.70)  (42.14-72.45)  (59.04-86.01)  (15.40-23.19)  (23.20-43.18)
Total 267  6L.77+2.78 43.57+1.41 58.68+5.19 T4.71+4.45 18.89+1.82 34.86+3.31

(49.85-71.05)

(39.35-47.10)

(41.84-72.45)

(59.04-86.02)

(13.87-23.79)

(23.20-45.03)

Significant differences between averages were observed in the following pairs. Asterisk (*) indicates a significant difference (p <

0.05).

Long axis length, OT vs CT : F=2.168*, df 22, 180, t=2.928*, df 25; LT vs OT: F=1.741, df 62, 22, t =3.352*, df 84 Short axis
length, LT vs CT: F=1.019, df 62, 180, ¢t =4.061*, df 242 ; LT vs OT : F=1.012, df 62, 22, t=3.360*. df 84 Yolk Volume, LT vs
CT: F=0.981, df 62, 180, t=4.057, df 109; LT vs OT : F=1.057, df 62, 180, t=3.379*, df 84

B B H ¥ XU
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BETR—RIC, B o TIMBE—EOBRERLTWE, L LE—EBNTLHIBEE
B8 EDREAOEMIOVWTRAHETH L, BF5L, WNEL Y TFTERELRINER%:
PRASEIB T 2D, KTIKE (isthmus) %3@:f3 2 MORSEROEN & VIEBEE 20T
BiRwhrEZ S5 T3 (Smart, 1991),

BRoxz

FIOKR & S FEZE (mm)XEE (mm) CRREIND,Y I 2 20OKE X 25 (1980) 13, &
BH DS 56~68.5 X 41.4~50.7, FEHHEHS 62.8 X 43.9 if & & L Iz, OB ORBERO ™7 3 2 2 Sl
THHBEREBETHREBENO Y 3 2 200X, /NEIIT 55X43, AT T0Xx45, FHT 63x45
ThH? (FIFE, 1997), X5, BEHFERED Y 2 2200k, 62x44, 62gThH5 (FRH, 1985),
hOoDFHELEHKRT 2 LFIREDY 2 2 20D FHH X 61.8X43.6 (FHH: 49.9~TL1X
39.4~47.1) THYH (Tablel) Ehic B L wE 3,

BPECIRE Y 3 X o BRI B 3 I HEOEEISE Moz R#ETH 5, &
%, SYHEMOFEEH & U CIEHHIZEENCTS 2 L BSERH2 L Y E 5T, MM
W EREME IR O EMEEOFEEE R bRBCE 2 NS 5, £, BAEABEOWRED
BESELEAEOBREREZEL L THINPRERFERTE 32 Ly,

Y 3 3 aREESE SRR TH Y, BESAE RS LBBIERY, GRBKE LD
LRIzt EIOND, ThbE, RELEROESOE S, $ilk: $ikomy
BEBIEEREL T B £z o, RELEARPOBESHEER YICE Y EbhBED
I /INEIRLE W E DFIRE TOEHERN G H 2 (M2, TME).

RO PSEOHE Tid, REFEERRE — BEEE, RRE — 81, 2L CERR8E —
TR, B — RS0 cEEEsRH s (Tablel),

80
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Fig. 2. Frequency of occurrence of the egg shape index by egg types.
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BR#sf%¥ (Egg Shape Index: ESI=SAL/LAL X100)

HEPERTRLUEIC 100 2F U TR E L (Romanoff and Romanoff, 1949), Z®
R0E, OEBOKE S PHFOEML L BBEFRLVOO, BREORFIINT HELRL T
w3, 20D EK, ERVIETR/NSREE, ZLTAAEHULPTCRAE2EELR
+. BEAOFREY S A2 TRUTO L 3k o7z, B0 : 69.2+3.5 (HFH: 59.7~77.2,
n=63), FHEERUEON: 70.7+2.9 (HiFH: 63.1~774, n=181), KN : 74.1+3.1 (&HH: 674~
81.7, n=23), # L TL&HTIX, 70.6+3.3 (FH: 59.7~8L7, n=267) k%> Tz (Fig.2), §F
KREOEEOBE TR IRTEEENEH 3N (B — EEESE : F=1403, df62,180,
t=3.284*, df242, MBI — BRI : F=1.235, df62,22, t=5.904*, df84, FEEERY — KR : F=
0.880*, df180,22, t=4.934*, df27),

Romanoff and Romanoff (1949) i3, PRI BEOED 2 WIIBI LV AkD 2 —EH
FICB3E2bDORETCRLEVBEAHERL, V7 k— (Reghorn) TiX 61~81, L
TFY~<Aa vy 7 O—& (Barred Plymouth Rock) TU% 60.0~85.9 £0FIhh 3 L E LTz, 1%
SR FELRETIR ORI, Sk ABORZTTEL, BEN, 2EHEN, 2L TEEW
ZOFEBEZ oM 5L Lz, 7 Ixa0ipREE, AEIATWIREEDOZh L B
Brshuds, BEEMTHEILhs, HIBEOBBH S Z L IURLEFL LGN,

BR{4# (Egg Volume: EVL)

Harris (1964) i, # € AEOIMEME S V=Fkld? (V=B ml, £=0476, |=FE cm, d=5 &
em) ORDPSRDIZH, kRREOWHSEIHLz. 20k ZEABCAET 2HORAERICSH
B BEE%TT, Hoyt (1976) 12, k=0511 & L7z V=051ld* OR53H 50 2 ROIFiEL T
VW3 EE L, L LARR TR, IBEEEBICROTWEOTY S22l TD k%
HE U, BEIZ, EERE: 0498+0.009 (n=181), #B¥: 0.504+0.015 (n=63), KKK :
0.5024+0.009 (n=23), 80 : 0.5000.011 (n=267) ThH-o7zo IO DFRBETEHELESRH
B0 DT, 72 2IOERKIE V=0500] d* CIEBITZ 2 2% LR % Table 1 IZ7R/RL
720 7238, Stonehouse (1963) 13, BKERDT7 > ¥ 3 & (Ascension Island) w1} % 10 D
BEIEZEAIL k=0512 DiEZ B,

k70, GE, RE, BLUIGEOMESEEHL TWw3 Z k5, Erikstad et al. (1998) 23477
7 H & (Somateria mollissima) OFPEREERD- & 512, EE (BA: mm) 2EBL LER (8
fii: mm) »EE LT 2MHREEEEL EVL=LALX zXSAL?X 2 ORXH» 5 a #k» EVL D
EPRERD Iz, TRbbMAREBCARET 2MOEEERDIZ Ltk 2, o HEIFRIICKRD
ToiESRIE, FEEERUE : 0.000158+2.19 X 10~7 (n=181), #&F: 0.000159+5.95% 107 (n=63), Bk
R - 0.000160+6.13X 107 (n=23), £5§: 0.000159+2.19X 107 (n=26T) &7 57, Lizdio
T, ¥ 33 ai0E#E: EVL=LALX z X SAL? X 0.000159 Al TZ 3,

%8, WEEOFESEOHE CIEEENRL®E» 5/ (Tablel),

BRHREME (Egg Shell Surface Area: ESA)

PIOXRER (ESA: em?) 13, ESA=KV?3 (Paganelli et al., 1974 ; Hoyt, 1976 ; Smart, 1991)
UKD, TZTOKRBEALTRINZ YT 2EHT, K=43934+034 E, E=LAL/
SALTH 2, FIREDY 3 230D K ix, 8 : 4.964+0.029 SD, PHEEELE : 4.951+0.023 SD,

— 6 —



NES : FIRBIZBY Y 32300k

BRI : 4.926+0.022 SD, 244 : 4.952+0.026 SD Th - 77, SEEOEMELKE TR ETIEE
EnRHEhi: (Tablel), f- 7T, RERECBIL TRIFEIOREFIHT 2 RE 2 Shlz,
Tibb, BF: ESA=4.964 V3, FEEE : ESA=4.951 V23 ; BRI\ : ESA=4.926 V212 T %
3, &8, BEIFOR L Paganelli et al. (1974) OIIOETMEERDZRERBMUTH > 77,

BpE &M (Yolk Volume: YVL)

v 3 A 2JOFIIERE T, HE (SAL): JIEER (YOD)=1.32:1 (2H1963) ThH2 2 L
o, FTIPHEEE YOD=8SAL/132 £ UTK®», YVL2LUTD L > ickdiz, YVL=4/3%
X (YOD/2)* (ml),

JHBIIBE L AN F— B A, INEYOBERER THEREDOB D 16%, v 5 BEED ¥ —
V4 (Apteryz australis) DL S 66% b DB L0 X3 HEERT, FRREOHLE
W3 2aYVEILE 2L CFF)HI0EONEBERBARKIZ, ThEh 329 & 34% Tho1-
(Vleck and Bucher, 1998), ABfFETIZINEDHENHE TE Lo 72438, Table 1 3R L 7=tk
B BERERSEMUL Tw2 &5 L, FmHEREH 32.3+1.38D, @58 31.3+1.80SD, ik
43 33.6+1.38D, £4#8322+1578D Thot, 2O D H Y I 20T ERRMESR
LTw3,

MO FHEOLLE Tk, Y — BERCERESRE &z (Tablel),

BiR{68% (Albumen Volume: ALV)

PAED#EED & IIE AR, ALV=EVL—(YVL+ESV) & UTR® (Tablel), = = COI#EL
th7% (Egg-shell Volume: ESV) %, £MH (1963) ©” I 2 2 DINic > W TOHHEEE AW, 2
HiZ, JROE S 3 FHL T 0.4 mm, JIOERIC 5 H 2 ZRALOEEEIS 13I8 8.4%, (HH :
7.9-8.7%,), SREEHS 26.8%, (HiFH: 25.0-27.9%), % L THNEAS 64.8%, (FiBH: 63.4-67.1%) LR
Lize LOLEMSINSZEUFOLEICEL CREEOMREN LV, 2 T, %, 5
HiZ T RCHEECFMT 2 2 Lic Uiz, WHOERRIER (R cHEShLTaEEsH D E
{LIEDS/ NS DR L, BEHOARIIIIC L D RE S ELT 2 TEEMNA E WV, £ 2 THBE
i3, ESV=EVLX0.084 ¥ L7z, %3, Williams et al. (1982) 350z 5 2 IO ERE L1,
BOMBELEE, W, ANAEE L BELlEERsb 5k, 7YY (Sterna hirundo) O
ERBFC L 2IRERTGOK E LB (4.8-108%) WHEH & 3 EHEMOLEMR I ER
$T5ZE, FELTAHAEAB 6 EOIIREREG X 5.9-11.8% Th 2 ML Lz,

IR DI AR OB CREBENREE R h o T2,

}a9B# (Incubation Period: INP, days)

FIRE D 1998 £EDFRIAIC 81T 3 30mx40m O—FEHERANTDO 7 3 2 2 5FDEIFE H»
St TOEETAINE S 25.041.22 (SD) B (n=52) TH Y AFAESME- LT (BT,
REERTH) . RBZOBIBOSERIThL R -0, JFEOEWIC L 2MFAROZIIEEL
Bhoiz,

FIRED Y $ 2 aJlDIiERE (EVL, ml) 2 5$aFRHHR (INP: Incubation Period, days) Dt
FE X Parsons (1972) 0 5D A € A FEh oKD, INP=205+0.093 EVL, % Fvs7-, FIEH)
OIS H i+ FEHEREE L, TS : 26.0+0.03, #87 : 25.920.06, BRIR : 25.940.13 TH -7z,

— 7 —
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IhesDFHEEOHE CREBRESREE R -0 T, 2N LD THELIE I3 260
0.03 (n=267, %iF: 244~272H) HEB o7, ZHBFRETOERORIEHK LY 1HSW
WRYZol, BEBEREBROEESNTOY I A 2H0RIMELEIZ 23 AL 5 (FF,
1997), # LCEHREOHE TIZ 24~256 0 (BH, 1985) TH 5, Parsons BXFEL 7o 4 € AFIR
Jb#g 55 ELUL DT I — o v SO BRI O ERMTH 2, —H, WHSEDO Y I 3 3 FREHEX
Jb#% 31 B 30 43 & DALR 45 30 HOMOBRFRIZ ML T 3 Z Lo SREEL 14 BNy 5
L{LELBH 2 HBR Tz, 8% & <, Parsons DRI ER LR KERTOREER > > Bz
Dz, BHBEOHEACHEALLBECRERIIEWEBERE 25720 TH2 >, EH
DERREHEDEE L L Tid MacRoberts and MacRoberts (1972) i3, BEROA 72w E8E KR
BRESTHEVERME LY bAMMAHI L S o b £ 4 (Herring Gull: Larus argentatus) T 0.45
H, #LT=v %704 %x (Lesser Black-backed Gull: Larus fuscus) T 047 H kIt %
RHELTw3,

BEOINZIat » 8 C CEREROERD 18%, &b 2 152 O KD i 4 A 55z Bl
L7:%44%T#®% (Rahnand Ar,1974), 2D & > 2RBMEBRIIORERE — BT CHET 20T,
RIREOFOFEMHM L DENNE 2, EIABHRED Y S 3 afiCiRIFE OB 2Bk
 BEHE — IR 12T ThH 2, 2D Z LI, RcEDL D 2 L IIRORE B L UEHEDR
SN EN—ETH B I L 2R, Lid-> TRLAORRAELIEI NS Z EE2RBRL T3,

BEPEGAOIER (W) » oK (1) 2R 5K b 1=12.09 W25 (Heinroth, 1922),
I=10 Wo2° (Needham, 1931), T =12 Wo23¢ (Worth, 1940), I =12.03 W°2'? (Rahn and Ar, 1974)
LI VELOEBEREICEEIREY, YIFa0IMEEEROER L LT Table 1 OV-5{E
DOHETSE2T-3I AR TR RETLERE kol

# B

Nice (1962) 1, F{LEBOEOTE, B, Egfk, HOBRNOEKEE, RoM \OHFROR
BEZ0 o BEOBORETERE 2 R, oMK CAERMBCHB L, ZOSBETRY €A
R7 IV EOBIE LR (Semi-precocial) ICBEL, PEBLRARBREE, HOBE~OD
R - BOMADOHEEDOBEE MM 2R U208, BoOEEIM I RERMY L it o b 2R L
72, Carewetal (1980) iX, SIDfSRH, BEAH, WEE, HAENSVECREMENETIE, 2
L CHFDKRAERIH WIE EBRELE S 2 L 2B Sz LTz, O’Connor (1984) i3 Z2h ¥ T
DOWEET LD, FNARIECRREOESETNS Z L 2R LI, FHETOY 2 2 afliz
B OB 2O Z LSS ek o1z, ¥, ZO0OREMIC BT 2k, BE,
Wi, #LUOEGEBICRE Sz, Lo UksS ST BRI cBfR < —ETH 5l
BRBENI, 2L, TORARDLTRECHESNETH S, BliD%TIE, Starck and
Ricklefs (1998) SFHMLEBROMORBEREIC OV T 11 OEFEELR, 36 BbEROH
OISR BB %5 (Index of lean dry fraction: Ip) 25 & B — MRS Ic B ERE
O EAIE T T R FEENER LT T,

o 3

ARFRCHER LY 2 2300, FIREPTo7% 7 I 2 2 JROERIERE THRI L - R ICHTIFED
TeHpREEN D TH S, WOREEI THFTT S o7, ARITE HEERK, Bt #
RE—K, KERR RBE—R, KERR FEEFR, 3L UHRERBOT L0 D HEL

— 8 —
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HULETET, £/, LEEFAXTOSNERTE, AFOBGRE, SEURE, BRI
K, EMZEEXTROBRICIY I 2 1EHENREZESPBELC CEL O ZTHEE2HEW O TR
# 2,

Rz 8 2 FAFBC Y- TR, HASRHEz 2= 20IINMMKO W H & CBEE %18
WD TRHT 5,

#32ix J. BOWER KOHRN 22T -0 TBILHBEL LT3,

7 BAEWSIE, TR 10 EEREENREFARE REGEYIC BT 3 NSWBELOEEDEH]
& D~ E 2,

X 73
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