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19974 1 H, 2 > THEED 2 » 7 —, T & A5 B AR BRI O LA U 106kn 12 ik
&L, mahAd Lo, SoMES X iU & - T, 19974E 3 H £ TS84k
BT DL DI A H L U ER TR E 7z (= 2 —= > 1998), fied £ < LS L7z
DIE7 I AXABOWETINI(76.0%) TH Y, £DNT7 b7 Cerorhinca monocerata 13
4977 (49.7%) Z H&7z, XSz oo, 924820 (97.09%) ZVEMRT H - 72,
WEES D Pl - B A LT < BT, A2 BRNEmNg 2 & 2 I~ 0igin k& 2 2048

TH5IERIBEETH 5 (Clark 1984), Zofes, WEISE SRR, ER~DEERIE
W2 EIZDWTH LT 5 2 L W THh S (Weins ef al. 1984, Weimerskirch & Jouventin
1987, R« &-[ 1999). MSEAUNH I L > TEIT A8 HoWTIE, Wiz (1999) %
fié o 350 (1999) 2538 L <im L T b, AT, Fh b Awfim o wsi & L
TR E 727 bR, FEBEFE, 5 LTIz 2WTEREIR L, £ DFFEIzDw
THET S,
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F kb AT AT L L CRML S AL7e7 B a8, 1730w T, 5,
PR, B L oeRIERE R i Lz, 29T, SCRHi s A £ X AR o R &
LIFoIEHEIT it~ T 5 BRI 3i L 72,
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3 L EREO/SHKMOTDT, NELHBN—HAHMBEE T W5,

4 D ERBOL/SL LB AR, EERMUENO—Er kb T b,
IR RIS & BIAMAK E WHUBRER 4 DFEFKIZ40PTH Y, s 2WTIEFHETT
el ors, IRIBTRE 0 - 3 IS NATEFIIFIIIBN T, S NSHITOWTIIEAAK
HEAlE L BV TIEERDOREICHHHE L2 THRMZERVHEL, FOB~T - F34T7—TT
LIRS, BRI BErENL S (£0.1g) 2BFREFETRY), F0EEHMHEL
TwieEihfte L, ERELBNOEL22DENMEEL LI, B&E0KERS 2 51
e, HEH ISR Z ZITTO A WIGRAE 0 04600 5200 2 ERIRA L, BIRZX K
RRFEEDPEATEE L T2, RS bud, HICHNEER L EE
EY, i EIT R o7

FHTZE

ki L 721330122 T, Niizuma ef al. (1999) 232 %, 4 2o EBEEEHlE L
7o, WEE (R ME QP LB LIH & TFHORKE), FEWER (W Lih o %Ik £
THORZ), BIULL s EE/ ¥R >TO0.05mmDET, REZERICE 5T 1 enks
ETENREFNNE L2, WEMMLARBE 2 Z 1T TR AIciE, 20> WTIRMER
& L7z, HBFRRE 2 ~ 3 DEFRDERIIFECHENAKEZ KM L Thinoo, KB TIE
IR U Zer o7z, NS, MEILTHEMBICE > THMLU 2. WIRRPHEIC L » THEMS D
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Bz, MBEEICHHE L TORIEIFZI) BRE, IAEEICE ol (S o, A
KEKaNs, GHEONFHEE, MRIERKRS NG E KRG EKTIEN 2 2 eH2 b (LALILH & v
A1) oW TiTFh» 1.

Al & LT, K, BAE, BELIKGEIMN S ST L7, HESSERIC & - T48
BEEZIR S0k, ERNOMI » LEMRBEOTBE Gtz kot Lz, v 5—n
FECL - TEHEEMRL, EEME6.255L, EAHAHMREHELL, Vv 27 2L -0l
W3R Ic > T, TFA-Z—FARFEBEE L TIRE 24 L7z, IR5H355008 T 5 By
L322 i & - T,

FAEIRAE Y el

B e USRAKIEICPR D &, MR EZ LAY HTL, oA Y- LTEAZZI
BT 5:0MALHBEVBEDEICHXTEHT I EXMOENT S (Cherel ef al.
1988, van der Meer & Piersma 1994). Wil b PELTIEA IS b 7 DHURDMETREL &
FRBDHIC, BFEOEMBIE LT 57 Fode ) G580 205N, OFEEL,
BLUFRIERR % MRIKIETH 200 L ) 2 HUET 5 0ODERMEL Lo, 25600
R EAWRLTI38.55g, MAIE E A T(390.49g, H & UHFERIE B AETI318.69g& L 72

(Niizuma 1999).

AR DEAENS PHE AR 4R E, FHIMNICEB e R L,

s R

BEADHR

WHEBEUUEETENRE 2T b7 OW, SR E % - 1L REDIRBIRIL S L UEs %
% LIRT. ot Lo B (3, HES5, #E51, REATPIT, MHIARME %R L, Eb o600tk
b S el o7 (PFRE, x3=0.14, ns), HHAHE L 223EERDIREGRE L, Heo
FHHMEIZ N THEISKE > > 72 (Mann-WhitneyizE, U=1093.5, P<0.05). 133Fnw7
b OSBRI RIE E 2 2 T, M L 22106 A EFHRIHIC W THRE 2179 &,
STOFMMMAICE W THAHEL D LAWK E D 72, £N6DIEFD M H il ih A (3 dfeb
THELZERLh» -7 (6 :191.61217.4g, #f 1 194.4+260.1g, £0,=0.06, n.s.).

1 MHCHBEL ST bIREOREER
Table 1. Sample size of Auklets anlayzed for this study.

AN i3 [ LR TER]
Degree of injurer Male Female Unknown sexes
0 16 26 4
1 22 15 6
2 15 7 10
3 2 3 7
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#2. OBV SN hUDSEIIIN & T OBAR. EHIZEYE + BiiEEE
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Table 2. External measurements in Rhinoceros Auklet. Means were given with + SD.
Sample sizes were given in parentheses. T-tests were carried out to compare between
males and females.

SE 33 [ TERAE] ti HBAE
meg);;:f;its Male Female Unkown t-values  d.f. s
gﬁfy‘ﬁiass 485.8 + 68.4(38) 439.6 + 60.6(41) 4604 *893(10) 318 77 <001
gflifr‘di"l;m) 163 +£13(53) 150£09(47) 155+16(23) 579 98 <0.001
i’ffd(]‘;’?g)th 894 £20(5) B75%22(48) 87.6+28(25) 457 99 <0001
.17“/5 iﬁ:g}:‘) 321+£11(5) 316+11(51) 323+13(27) 207 104 <005
%fg‘f;’:‘g)th 1834 £4.8(54) 180.5 % 4.2(50) 1805+ 4.6(25) 331 102 <0.05

K3, LRI ITIC B D i (12F]) S8 (8F)) DILE, B, AFEEOAHLRS . M2 T (g) 19K
RS, BN AR T, MBS tREICE DTS (dE=18) . TXTOMEO
(RS THERERTah o 2.

Table 3. Body compositions of remains', breast muscles?, and livers® in male (12) and female (8)
Rhinoceros Auklets. Means were given with + SD. Ranges were given in parentheses.

There was no deference in all compositions between sexes by T-tests.

54/ Remains (g) H9f% Breast muscles (g) ¥R Livers (g)
Ht Male f Female t f Male ff Female f#t Male ff Female ¢

i Tk 274663921 2668814376 ., 8649%1528 85151705 .. 14631365 14841492 o1
Wet mass (g) (233.48-370.82)  (230.31-364.78) (62.72-108.80)  (64.12-112.38) (9.75-23.19)  (8.26-24.01)
x5 18657£19.99 1769521699 |5 64724983 64301087 (o0 10842263  1075+337 0.63
Water (g) (159.58-218.29)  (156.93-213.68) (50.70-7820)  (49.98-80.47) (7.52-17.46)  (6.04-16.96)
HHH 50.80£7.06 HSBLBO3 gy IBISE4A7 17314446, 2982086 300113 ..
Protein (g) (41.26-62.90) (33.99-54.41) (9.62-25.31)  (11.42-23.26) (1.64-4.51)  (1.60-5.12)
BRE 10.47+19.06 15.04+24.48 47 091+1.01 139£182 g0 038017 0473027 o0
Lipid (g) (1.46-70.02) (2.20-72.88) (0.31-3.97) (0.18-5.38) (0.23-0.86)  (0.16-0.95)
K5 19.81+4.27 2045355 141£1.16 1262080 43 031£0.10 0274019 oo

Ash (g) (11.79-26.15) (14.09-23.82) 35 (0.79-4.92) (0.61-2.95) i (0.08-0.49)  (0.08-0.61)

1 Remain was defined as whole body without breast and leg muscles, internal organs, and feathers.
2 Breast muscle was included in pectral and supracoracoideus.
3 Right side of livers was analyzed and other side was used for analysis of DNA for another study.

(FHL 5 4r
ML 5 34T & 4T - 722070 (HE12), i 8 5F)) O BIALDMMELIZ DWW TH 3152 T.

T 47 7% - 7220 D P T (346484 .58 £71.07g (405.5~612.9) TH 1), #E483.41+69.
22g (401.2~628.7) LIS BAFEI %72 (4=0.04, ns.). FBELLOIRE TR UK
ST, HRUE TN LCAER, i & 2t 3% - 2e, 5838, 1, IO R &7t
(34£11.76£20.20g (2.05~74.84) THY, #E16.91+26.51g (2.85~79.21) L ATiMA%(3
Girore (he=0.49, ns). URDBRE % 2 2NEHROBEREE D LRI ZIEM 2 E 2 T
27 b7 TH HEST, HE2W) THoR, WE LUIFRKIZOWT, 2oilRic k)
IEDETRE A B L, BREL ) ERl-727 P32 RFN8T (HEST, #M3IM) &
3 (HELH, ME2IB) THo1-.
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1, BHUASH B L /i3S N E Ao BME. RS R a s Bucgms e, Kl
Bi3n (EMSALBEER) =1.274+0.23% (HHAEITE) 2%£7.

Fig. 1. Relation between mass of measured lipid and fat score estimated by eyes. Mass of
measured lipid was converted to the natural logarithm. Regression line of mass of measured
lipid versus fat score . In (mass of measured lipid) =1.27+0.23 X (fat score);»2=0.77.

B AL CEE R
FElf kG & ER S NINEEBD HWZZOBRIZOWT, KRGS ZIT->70. 32D
oRERESRER L ALY, INEMILEYK 3HMLrLKMSNLBERZAIL, B
PRI TEBRLMELREBRERE L2, 2D S TR B IENHNNEIGED S
(K1, F.,4=58.67, r*=0.77, P<0.001), KDmX % #72,
In(FM S NG AE) =1.27+0.23 X (FRUGEH AL - 1)

EFAEDREN R DHEE

LR Z L 50T, BIFRBLS L85 2 AT E 22967 (HE38T, #4170, 151
AREALTHR) 22T, FHRZTWIREIIRE 2 H#EE L7z, #EE S BRI RLE, 44,1621,
21g (3.55~9.02), if4.27+1.55g (3.55~11.38), 14 5 A~ ¥i4.77+1.62g (3.55~7.14)
T, MDA T T 5 EIENIDERILICE I A~ 70 (£,=0.36, ns). EEDEENE
W{34.32+1.44gThH - 72, IRITRAHEE S L TRFI6TI D M94MT (97.9%, HE3TH, HE40
B, A7) (13, IEIGIE % 8. 55K L E L T WARDMEIT LB TH - 72,
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Fig. 2. Relation between the mass of measured and estimated fat and the oil adhering to the
Rhinoceros Auklets.

&Gt & fH 3 Wb it o> 1R

NEIWG DBERCALICHE AR S > 72720, 116D F M 35 & UHEEREHGRE & 435 T iRt
DRI OWTHE ST B e KoL, TSI Mar sk, (FEEhRzem e
LR 24T - 7o /R, 2 BRI OBISHINBMREIZERD b e h - 72 (F11,=0.75, ns, X
2).

% B

F &R b ASEIRAEHIE, 7 YOMEICRISEOMEE L6 L o, BEICES
727 b3, RIEED QEIATEM 2 IZLAEFZ TR WHBRIKIETH - 722 L A0 & hic
AL AR

WECHEH- 727 P YOO AIIZT 1 6 1 T, BHREIRMEDHHHHC X THEIC
K&dpofz, IO &L, MEREHEO LML) bEGEZRETRNMIE A2 L 2 R8T
5. HGRIC & A5EHE S SRR E B A RIS, B EHMRDMI 2o LT HER
5%, MEMNMTENICHERL XIS -7 IRIGEE L E T & 0 R—Fomih i
AHETH 5,
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BECHSZ7 b7 EREBDTEMT LY by 21k~5% L (Niizuma ef al. 1999), i,
SLERERETIIREZICENZLWEITHSE, LrL, METIIHEISE 2 B0 FH
¢éhmmﬁ%6.%ﬁmcm%u.m%nﬂotvbvuﬁﬁh%?%ét 9, FEFYIC
RoNsWEBORENEEL T AW LIz EEZ LS,

7T DFEERE LT, PRISHHE L2 L > Thowilikd kT ~iS% LRE b
N2 R, EKAAD & THISRICTEARLMEZZ, FIE-I D FLLN
Twd (WEra 1998, #4418 1999). F/2, RFEHRD WA AMRKIETH 722 L 28
BT 2L, RBEHMHFTILHDIZNDIANF—£2IHNT 5—F, HtiinBE: 213
KELENT LI EHTEY, 2L OT P TRBINGRHIER LA LB LA LRI LN D
(Oka & Okuyama 2000). #D—F T, FHLEFE UREDORIBRIELHEFE L Tuvr 2 B¢
PERGH HHFEE L, BOXKIIKEL 2050510, MRt L IR T2 L 5 THIBFL
2R, DBV L o> TRIBIKEZHIR L T 2 LU S BN AR 72 (3
~ 8. FRICHFRGBIMAL TRl L7284, 3BWEe Lk -t F12, FEEDIRII B &
HEMEZERNTH 72, chonl i, WEDLDDFEHICE T, 7 btk
T AN —ZHRTIENICCE S, MRIFH LT L2 TET S o @
1999).

F R M ASEBRENERTHEICH 27 P70 H oG, TGk 2045
WMALRTH->TH, 7bIDERICFEUNEWEEHZ2EWI L THS,

B o

19974F 1 A& b A S EHEE TSI ST, TSR EHEFMME LUTRS L F 1 THH 2
DMNICE>TiTH bz, BART I ZAXAMRLL SUNFERIC, Y3 r-7)—AXEEFLH
ET5h#, (1) ARFENLL SULKFRK, WHFELK, BERLBAREILDET I H 2,
(MWWF 2 x 230 e b UK 23 LH LT 5 H 2, FFEERGEURE B 22 &5 R —
B, FHRHAERZELHET A H 2B L0 () WS BERIFNATZL ¥ DElfEE L & § 50BICHIY
D H 213, HELOPUERROEMICR SN, HELO—KIERUIZIT, WL ARL S
UVRBELRERLDETER S v 702, BIREREZE LD ETIRMEK S T 4 TOHE AN
Ry anse, TERIITMERFEMZ L £ 28X EFRY UL, Z2OBDTEERNRE & X5
STBh R F, ABIRE OF) BRSHURGEN 26 U TRET» 5 XBEFZITERL
72 RBFOSMICE VTS, SRR KBCEERKF TR -F RO 2 TAV 2, AEENERS
SURREZ EDHBIZHC), AABHIREGEMOITR L RYIRL SR E R LW E 2T 2, &K
DT, bkohzicstlzm L LFZd,

£
1974 1, o> THMEENS > /1 —, Tk b ASHAKED BRI TEMF M BRZEL, 2
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MOBBEPHEICH -7, HWER L LTHRE N b7 Cerorhinca monocerata DR, #HEB5EH
W, B LR TITERA, 133FDT 7 ORGrIHIIHESS, 51, RWRTHTH -7, #:
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External measurements and nutritional status of Rhinoceros Auklets
killed by the Nahodka oil spill

Yasuaki Niizuma'?*, Koji Ishikawa', Hiroe Mori®, Yoko Araki?,
Yuichi Osa*, & Yutaka Watanuki®
1. Department of Ecology and Systematics, Graduate School of Agriculture,
Hokkaido University, Sapporo, 060-8589, Japan
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3. Laboratory of Food Science, Faculty of Home Economics,
Tokyo Kasei Gakuin University, Machida, 194-0292, Japan
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Sciences, Sapporo, 060-0819, Japan

An oil spill from a Russian-registerd oil tanker, the Nahodka, occurred in the Japan sea. off
Shimane prefecture, in January 1997, killing many seabirds. Rhinoceros Auklets Cerorhiinca
monocerata were collected on the coast of Japan Sea and their sexes, external measurements,
and nutritional status were analyzed. Of 133 auklets studied, 55 were males, 51 females, and 27
were not determined. Males were significantly larger in bill depth, head length, tarsus length,
and wing length than females., We extracted the lipid content from 12 males and 8 females.
There was a significant correlation between the mass of lipid extracted and the fat score as
estimated by eye. Using this correlation, the lipid contents of 96 auklets (38 males. 41 females,
17 unknown sex) was estimated. Ninety percent of the auklets were seriously starved. There
was no relation between the estimated mass of fat and the oil adhering to the auklets. It
suggests that the oil spill seriously affected their survival.

Key words: Cerorhinca monocerata, external measurement, Marine pollution, Nahodka oil spill,
nutritional status
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