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Fig. 1 Map showing the study area and definition of the area of migration
The “Tatar Strait” and “Rebun Area” were delineated by the northern latitude of 46 degree,
whereas the “Rebun Area” was delineated from the “Okhotsk Sea” by the eastern latitude

of 142 degree.
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Table 1 List of spotted seals equipped with satellite transmitters in the present study

Argos ID Growth Sex Transmitter  Total body Body length Weight (ke) Tagging date Date o.f lgst Total siays I\:OLEZEZ;? Locations/day
stage model length (cm) (cm) transmission  operational records
91201 Sub-adult  Male MKI10-AF 123.0 108.0 470  5-Mar,2009  5-Apr, 2009 32 89 2.78
59073 Sub-adult Female MKI10-AF 141.5 127.1 - 9-Aug, 2012 23-Jan, 2013 168 298 1.77
130584 Adult Female MKI0-AF 150.0 < 140.0 < 89.0  22-Oct, 2013 19-May, 2014 273 764 2.80
130586 Adult  Male MKI0-AF 167.0 148.0 87.0 29-Nov,2013  1-May, 2014 154 198 1.29
130587 Sub-adult ~ Male MKI10-AF 158.0 137.0 70.5 29-Nov, 2013  29-Apr, 2014 152 247 1.63
130588 Sub-adult Female MKI10-AF 128.0 116.0 45.0 23-Dec,2013  19-Jan, 2014 28 41 1.46
121644 Adult Female SPOT3 161.5< 146.0 < - 26-Dec,2013  1-May, 2014 127 127 1.00
121646 Adult Female SPOT5 156.0 < 141.0 < 26-Dec,2013  4-Apr, 2014 100 63 0.63

*Number of location records of MK 10-AF and SPOT5 show GPS and Argos data respectively.
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3o KEMITRER L 5 < & 7 — Vi~ 5 1H
F2SHE S, kT ORI & W & ) B bh 7z
AR SNz (Fig 3)o
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HALTwz2s, 2H~3H EWIciE AML & AF3 25, %7
3 A FAICIE AF2 A3 4 28 km O #iFHAIC EREL TH
D, 3HTHE CHRERO G MERECEY T 2 @RS
N —J5, 3HEWIZY & — Vi~ E) L7z SAL (3,
WK TIE RSN VR BB LA, $72, 3HT
T 7 — Wil CRERR S 7z SA2 1, BRSSP L
ToOKIB I A & 80 ke LA 1l 4 72 75 35 Vo 4 k322 38 % 1
L7ze MZT, #pkisasttiBL724 H LA, SA2 X
RN oAb 50° FHE ORI ek 12 LY & L CF)
ALzt L, AF2 3 XU AF3 3% ¥ — Vil oAb
WZHRAF L 72tk 2 FIH L7z (Fig 4). €512, AF1 1
Z ORI H N 2P RO J0HE 50° £ 3T 80 S FL I
WM FECHTL, ZOBBESY ¥ —L it 1L L CH
M TIASANEM 2 72 (Fig. 3, Fig. 4)o Z DM KENZ
4 QLIS 7 — Vil THRAZ AN M Z 72 DITRF L, HK
BRI & & — VgD S ALSTHESRIC R T L, 4 H dicklsgiE
WCRAEDEM 2 72 (Fig. 3, Fig. 4).

3) EFEEEIS

LBEEEG O R L EREEZ AT 5T =5 D
Bk, 4 Argos 7F— 7 D 188% (661/2854) Tdh - 72,
F72, GPSIZ X D G SN B2 7 — 7 B
Argos DI e 7 — ¥ B D 26 5 (Argos data=661,
GPS data=1,693) T -7z (Table 2),

Seal ID Arogos ID Growth Sex  Transmitter Aug i Sep i Oct i Nov i Dec Jan i Feb i{ Mar i Apr : May

stage e lie lie |1 lie lie lie lie lie lie 1
AMI 130586 Male  MKI0-AF [ Around Rebun Island
AFl 130584 Female MKI0-AF [ ]Around Tatar Strait

z‘Sea-ice area (around Tatar)

Adult
AF2 121644 Female SPOTS
AF3 121646 Female SPOT5
SAl 91201 Male  MKI10-AF
SA2 130587 Male  MKI10-AF
Sub-adult
SA3 59073 Female MKI10-AF
SA4 130588 Female MKI10-AF

Fig. 3 Chart showing the areas utilized by individual seals during given periods : e ; early, 1 ; late

Table 2 List summarizing the number of Argos data for daytime (6 am-6 pm) withdifferent
degree of quality, and GPS data for nighttime (6 pm-6 am of the next day)

Argos (Daytime)

Seal ID Unused for analy sis Used for analysis of each LQ#* (l\(l;i]g)it)
Sum 1 2 3 Sum
AF1 1,770 80 115 147 342 767
AM1 512 18 40 40 98 218
SA2 572 37 81 103 221 255
Total 2,854 135 236 290 661 1,693

* LQ: Location quality of Argos data
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ETOMEITBCT, HRIIEH LD v LESS%
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WCREIL7Z21 H~3 HOo W o ERERIEIX 75.1% *9.2%~
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BAEBIIE L, A ADKIZVEND 0% KilEZho0
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b, ¥ —NilpE~OBEW 2 A 12 A~1 HOMIC
BRI ERL, 3H (239%*36%) (ZIEfliz R L7255
4 Fi2izadicmmAd L (Fig 5-1)o AM1 ® Hrpho ERE
BB, § 57— IVHERICEEE L3 H (472%+125%) 12
IREEE R L2, 4 HI3&Mcmb Lz, /2, %Mo
FEHGIHTO LEMASLFAEOHREREEZRL, 3H
(15.1%+45%) \mftix 7~ L7: (Fig. 5-2)o —7, ik
BRO(SA2) IHBERE R D, FITHL G LTz
4 AIZEM o EREEE (422%*101%) b, RE O LB
4 (168%*=34%) bk Ez/R L7z (Fig 5-3)o

4. % =

KT H 2 1 H~4 HIATERE 21T o 72T~ 7 7%
I 6k, &£Tyy—n (WE) FHBiEzFHL T
BY, A R—=V 7 WIIHMTHI LIE o7 (Fig 3,
Fig. 4)o 72, &TORERIZ S ¥ — ViR ZFH L Tw
722 b AR B E LCTHATS 2RO % <1,
B LTy ¥ — Wik EFIHT B EE L 5N,
Narto and Nismrwakr” (3 [ 6Bl A k& 2 A0
RSN A R — 7 L MEHEOHK L TH L] Likx
7208, ARWIFETIXBAMA L B 2 ZHENHL N E o
7oo 72721, ARWIZEIL 4 AR & BR S 7z BB AR o0 B B
FIZHED 720, FLE SRR A ks — 7 7 il % BGl Y
ELTHHTAWRELEAZBETE R\,

5 & — VIS BT B RERO AR BN R OB & &

1): Adult female (AF1)

2): Adult male (AM1)

B 7 R A 2 1K (AFD) & 1 H12, EE 2 (AM1)
2 A, A 2 2 fifk (AF2, AF3) 132 H T1~3
AT AL S & & — Vil o ifksic B8 L7z (Fig.
3o T 2H~3ATHIZBWT, %7 —IVilFEoiEk
FIZBT RO GAIIMEETER L Twzas, 3 AT
BT, MEER (SA2) 13AKER & 80km LA LAy 7= BH i
oA L7z (Fig. 4)o 512, kAN Y 7 — Vgt F
THEBE LA 4 H BRI 7 & — Vil S FL i
NHFL72—0, £ OB Y & — VI AR L)
7z (Fig. 4)o MWEER (SA2) &4 H LAICBWT, kiR
MO, BRBOHEK ETHELTWAZERs, /Xy
sT7A A% LRESE LT LT iESERE L 6N
Too ZAUTK L, RN HCER 4 A8k 2 KDY Y & — v
TR D KR A FUH L CB Y, TREL & A 5 i
IKOTEIRD 2 B REMEA R Sz, Dlhad T 05 L,
75— VAT & D b RO HATR B E L, W
WD EL, BHICSML 2 WERERE ) b 8% 179
JERD T RN OARLEE DS IR > & F ) S iz F 72,
WK BT 2 B E B D A S8R 5 2 L RS
o BEEERY 2 —F L. ZOERE LT, MBS
R RV B 72 O MRS ERASEE RS & WV 72, B B I IR AT
BRI R O BRI D F N EZ R B EDEZS
Nb.

LReEA 2 EN L2 B YT, Hho LRSS
MEhbEIZE»o 72D, Argos 1 GPS & 0 & &k
FEAMK L, 7 v 7 ENALEBHR T L BT IS T
EWVWT—DBE AL, HP OIS L7z GPS
T BOEM O (FLEfFEA 1) Argos 7— 7 ¥ X
DLW TELh o7z (Table 2) ZLIERTSELEEZD
n7z

NEsTERENKO and KATIN' (3, A (3 85 0] 12 ey
BAEL BB E2MBELTWVD, T2, AHICHES T,

3): Sub-adult (SA2)

=3 =3 =

S - -6am-6 pmgoaytime) < -6 am-6 pm iDaytime) S - -6am-6 pmﬁDaytime)

—@—6 pm-6 am(Night) —@—6 pm-6 am (Night) —@—6 pm-6 am(Night)

~~
X
< 2 81 2
= B
: / =
5 2 2 2
= \%/ X .
<
< 2 + $ & x F p 4
bS] —
o o- %, 71 = <

Q Sl o« Q Q e
= -8 ik’.i-‘_ir \i--'% :F’E\"’i E“-i i"‘i— §

- CRR R A 5
S [ Rebun—.-1 Tatar | | 7 [~ Reébun - Tatar | < f- - Retun-.- - ~[Tatar [~ - -]
T T T T T T T T T T T T T T T T T T 1 T | I — T
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Fig. 5 Monthly change of mean daytime (red squares : 6 am-6 pm) and night haul-out ratio (black
circles : 6 pm-6 am of the next day) of an adult female (AF1 : left), an adult male (AM1 :

middle), and a sub-adult (SAZ2 : right)

Shaded area indicates the period when seals were distributed on the pack ice.
Stars indicate that the values differed significantly from the preceding period (P<0.05 ; Man-

Whitney's U-test).
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[FlJ&# T 5 harbor seal (Phoca vitulina)™ % F Uk L
BRI DONA 4 QT YT 2 (Halichoerus grypus)®?, 7
TV T7HT Y (Pusa hispida)™™, 7z v FNTHFT Y
(Leptonychotes weddelli)™ 7% & b BHH b o> - B # s %
LREREIZMoOR X D BT 5 MG I Tw
bo AWFZRIZBWT, WEKA 2 (AF1) 123 Ao EREsA
AHPLEM L Eh o7 (Fig 5-1) 2 ens, HERHE
HFO7zDERMIZ EEL W2 EZ N, T2, 20
R X 2 (AF1) DAL ok x 2 2 fif (AF2, AF3) 25,
75— ViR oMWk EEZFIH L Tw/zold2 H~4 AT
HolzZ ks (Fig 3, Fig 4), B¥AX 20 HE - HiF
W2 A~4 ACTh s Lz, AFOKREIZA AN
B (25) R THRICEET 02 o T biTbh s,
D7z, 3IANME - BFUTH L L HE 2 5N7z AF]
DOXRBMIEZ3IA~4 HThoz i SNz, D3 H~
4 1, Mo 2 2 itk (AF2, AF3) 7%k bz F)
AL oM —3 L7 (Fig 3, Fig. 4. —7H4,
BERE A (AM1) 12 H~3 HEClkEZFHLTED
ZOWH OWK LA HREA A L EB L7222 &2
Z, Ao LREEE D 3 AL 72, Bkt 21,
BAFHIA 2 & Bk 2 2 O PRI AL 3 2 AR 729 R 1 gt
EnaY ZEns, B SRR ToONHIC LR
EHEL 7D LN E NIz, #o T AMI ORRMIZ3 H
ThotzbWEIN, THIFEEIA ZAH SEEH LR
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Summary : To determine the breeding period and area of spotted seals hauling out at Rebun Island, a
total of 8 seals (4 adults and 4 sub adults) were equipped with satellite transmitters and were tracked. All
of the adults stayed in the Tatar Strait during the sea-ice period for up to 4 months, and did not enter
into the Okhotsk Sea. Of these, 3 adult females were distributed in the sea-ice area between January and
April, and they often co-occurred within a relatively narrow distance (ca. 28 km). The distribution of an
adult male overlapped well with the adult females during March, suggesting that mating of this male
occurred during this month in the Tatar Strait. Daytime and night haul-out ratios obtained from an adult
female were both highest during March. From the result of haul-out ratio, it was considered that the
adult female gave birth and nursed in March. Thus, it has been concluded that the spotted seals
occurring on Rebun Island breed during February through April in the Tatar Strait. In addition, the fact
that the transmission of the satellite tags disconnected after April indicated that the molting of the seals
occurs after April.

Key words : spotted seal, satellite transmitter, breeding period, breeding area, haul-out ratio
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