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Fig. 1. Topography in the west southern Okhotsk Sea and the Nemuro Strait. Broken line in right map shows
a boundary of northern and southern Nemuro Strait used in this study.
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Fig. 2. Station map used in this study. Bullets are
stations which data from WODO05, diamonds are
stations of N-line (N01-N04, S01-S04), a moni-
toring observation line of the Hokkaido National
Fisheries Research Institute in the Okhotsk Sea.
Open circles are additional stations of N-line in
the Nemuro Strait (SH1-SHS5).
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Table 1. Monthly count of observation stations in-
cluded in WODO5.
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Fig. 3. Isobathic distributions of monthly mean temperature (°C, left) and salinity (right) at (a) 0 m, (b)

10 m, and (c) 20 m in spring (May—-June) calculated from WODO05 standard depth data. Meshed areas
indicate low salinity water less than 32.0.
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Fig. 4. As Figure 3, except for in autumn (September-October).
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Fig. 5. Vertical profiles of temperature (°C, left) and salinity (right) with depth in (a) the northern part and
(b) the southern part of the Nemuro Strait in spring.
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Fig. 7. T-S diagram of temperature and salinity data of (a) the northern part and (b) the southern part of
the Nemuro Strait. Historical data of WODO5 obtained in spring (crosses : < = 30 m, bullets: > 30 m) and
surface bucket sampling data obtained in April 2006 (triangles) and May 2006 (squares) are shown. Contour
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Fig. 8. AsTFigure 7, except for historical data obtained in autumn, and surface bucket sampling data obtained
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Fig. 9. Salinity — 6'80 plot for data obtained (a) at the N-line from October 2004 to May 2006 (bullets)
and in the Nemuro Strait in April and May 2006 (open circles), and (b) in the coastal region of eastern
Sakhalin from 142.5°E to 145°E and from 46°N to 53.5°N (Yamamoto et al., 2002; Schmidt et al., 1999)
in July-August 1998 and August-September 1999. Solid lines in (a) and (b) refer to the WSAG line of
Yamamoto et al.(2001). Broken line in (a) shows linear relationship between salinity and 680 estimated
by least squares method.

Table 2.  Values of (5180053, Sobss 08 Ontine (=0.3370 * Spps — 11.910), A0 (= 58005 — 61807,“"3), and
r(= 100 * (S; — Ssw1) / (0 — Ssu1)) of river water at Sts. SHI-SH5. r is not estimated for SH5 because
of its geological position.

880,55 (%0)  Sobs  0'%0niine(¥%0)  AFEO(%0) | (%)
Apr. 2006 SH1 —0.973  32.631 —0.913 —-0.06
SH2 —~1.012  32.467 —0.968 —-0.04 0.50
SH3 -1.146  32.099 —-1.092 —-0.05 1.63
SH4 -1.190  32.151 -1.075 —0.12 1.47
SH5 —1.075 32413 —0.987 —0.09 -
May 2006 SH1 -0.955  32.481 —0.964 0.01
SH2 -1.151  32.173 —-1.067 —-0.08 0.95
SH3 -1.198  31.948 —1.143 —0.05 1.64
SH4 —1.334  31.426 —-1.319 —-0.01 3.25
SH5 -1.043  32.398 —0.992 —-0.05 -
FEBRERE B/ RiETROI-FER, D 580 &, —10.6 — —11.6 %o (Mizota and Kusakabe,

1004) & Held 3 &, (2) 200 5180 A L 0.3 — 1.3 %
DEBDH D, REMRPOE A (31-33) DABE
(R* =0.81) BC, O E0.01-0.04 %RRE L 2o TRBEH

N 18 Hil 7=y 2 b [EE S
Efot, Fig. 0o KHBORT, Liiimomx 07 TSRO MONEREOR L REETSH D,

680 = (0.3370 £0.01) x S — (11.910 + 0.35)  (2)
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MR BROES % 32.1, FIOMOES% 3165 &7
BEH1ARDREVRAEND N, SH2 O rEXZEH
ZTE > T3, SH2 OALES N HETWD
T UNESEMAERLEZLNDN, THIRRIZ, Z
B BRI L AFRBIBFN THIZ L AR L
TW3,

I, MR OREZICEL T, FJIKD SH4
DRAW (r = 1.47-3.25%) (2T 5 EBROKIEE RAH
b5, BEBIIEELBLZ 1.25 x 10° m? T, i
BAKIRD 5 LERI, BEN, ¥yoaxD)de6 A
DOEHREITZNFN 107 m® 571, 84 m3 s, 2.7
m3 57! Th D (ALUEEER, 1980), 3T HHIC
—EDHET 1 »AMKRIZ LIRE LT, BRAEIZ
AR DMETELL 1.47-3.25%DEIE TITEE LI KIEEZ R
Bbol-fR, BENMOKEN14-31mEisT, 2
£9, REZOH»OBREWERE CRIIAIEELRIE
FTOIE, 10 mEUBOIKEBLEEZLNS,

4.2. HEOHHEBEHROESTOV B

KEOESFEHHITBNT, 0 mE (Fig. 4a) TITMR
EE O MESOBEIEFROSEZETNR LN, 10m
J& (Fig. 4b) 35 £ 18 20m J& (Fig. 4c) TiIHEED LI &
IR THSY 0.7 U EDERAE LTV D,

WAL IR AT B RABA L, BEELUED
EHEKE ORISR SN BHES 7 7 > MY, BEH -
¥ (1981a, 1982) IZ L W @ ShTW5, 1980410 A
OBRITIE, FMEEHRORBTHRWES 7w hS
TR Eh, 7ay hOREAOREBNE 33.0 RiEDE
HA KD & BT (BRI - [FTER, 1981a), ZDLED
AR & U5 DKL b AREWRBRE EIRICR o
TV, HEEELE E FE CTIERSORALNCRRR S
KBRS/ LT Z ERNTREN 3,

L2 L, 2005 EOBRRBRTIY, REBRKAKDOREE
DSUFBERE IR H RN TV D, 2005 4E 8 A D N-line £
Blick B e, AF—Y 7 BREROBEMLICIETT
IZHE4y 33.9 LA EDRBBHAKMNSH LTV, R
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DIREMEED 5 F M (SHI-SH5) T, Fig. 8 ® T-S
FAT 75 AODARRTT X SIZ, 33.6 A EDOEES
KRBE DN O HEIRO SH1 @ 1 ADHRT, SH2
2 SH5 Tid 32.6 LAF O HLEREYKIE 4> DK 3B HI X
N, ZORESAKITHEEREHOKEIZENT &b,
FEBTRABRAT S ERORERESRIL, Hlokyg
EPNSNEEZ HND, TDH% 2005 4E 10 B BRI
T, 5 ERETT3I4 LU LOANBAENL TS,
SH2 7% SH5 Ti, %o 8 A DEASEN G5 0.8 £
ALTEY, ROBRAKOEEBLB ST RLELD
h3, ZOEZ%E (8A)1HIKE (10 A) 2 TRk
MEOES ERX, 19794 8 A7 10 AT TR
BN THEA T (3 - B8, 1981b),

2005 € 10 A O & 5 IZRBBIHASHEBREEHIZ £ ¢
RSBl 50, Fig 4% Fig. 8 W4 Xk Hic, #ik
A CEBEIBI SN2 OABES 33.0 L FTh
Y, HRBRALER & X R A B AR T D I L ST &
No, FEBRAKOKEL R ZiT -k ok
EEANT, BEIK A & HBAEE S OB E % B
HFHPORATDEEZ NS,

4.3. HREBRBRHOKREHEKEEL

MR AL B 5 AR B TR O A & — 7 7 ¥R
BT, 4 A0S 10 AIXEiE - BEYORBBEA
BIORBBRABEARBTA L, 11 B ST RERE
DEIBIZHVEIR - K5 O FHERHEHRANE T4 5
(B3, 1964; #2115, 1999; Itoh and Oshima, 2000),
ZDOAR—Y JHHRFROKBOAEY X, 328 TR
L2 X 50T, HERNEBRA ORI DOAIR - Y
ERHRL T-S ¥ AT 77 AMIHBICKBEh TS,
LU, MEIRIALE A A LIz AKBRICst U TaE~ 7ok
BEEPRZ > TWBZ L LRIBRBE TN,

HEBRALER ORI - BRI T AR, FEDOm
&5 (Fig. 3a) THEREESRE 2o T 328,
ET? 10 m EFEH (Fig. 3b) 12 1°C LT, 32.3L0E
DIKIR THEBREE S KB RO, SR 55 <
FOBEEMES BB R ERTHLH D, Fh—
V7R T, MEATE S A R — Y 7 B KIC AR
HYDIKRAKB RN BI S B (Takizawa, 1982) 23,

Z DU T HIBEMFICI > TAHR—Y 7 lHEAD
BROVBEE TV AEEERD B,

o, A2ETHREICHEBALE L BEE T, EREMN
LWMAT 2AKROUBIREKRR 2D Z L NXRBR I i
L HIT, REEOMHEOKRIHERALEH &g LT
WENRATH D, REBE PONTHHiT BIEE A
D7 v b EBRTHMAEOKIE, KEHATE
AR L TRMT RN TLHE I EnD, RE
EOMOKRIIER BE LML EEFEICHRA LS
BAKTHDREMERH B,

INET, XAFEOFWKSHREDL, BELES» S
FEMCARROERE L CHMTBLEEX LR TE R (K
i, 1956 ft), LA L, BEED (2003) idAF— 7 ¥
R D IR BR IR & AR O 18 B BI & DR CH#ilhL
Z= (X TIEHANZE) KX vy 7, DEVAH—Y 2
LD REECRD» > TEVIRICRB LS RERDHD
TEERRL, TOX Yy TIXEARH L RS ER
LIERBERERRTHE L 2BTEL TS, LiRT
Wh, BN % KEY B i O BRSO B BRI A
A= 7 W R & KRR B OO T L A2
AREMEIC DV THE, B - BT (1981a) BIEH LTV
Do LU, T.P. EUE TR - 251380 I HE T 0>
FEE L ZORBERIKIET D120, AFx—Y 7R
& RFEFHROBNLZET T T LI « THROBGRIZOWT
BT ODIIE LY, £z, BEMGIETESEOTE
(Figs. 3, 4) R T-S # A 7 "7 A (Figs. 7, 8) 713 T,
WREHFRA DKL H0 O R EGHIZ OIS T 5 =
LIITERY,

ZOEDIT, HROBZE L TIIMERTER 2 E $
TH DD, FIIARRPBEK, HWEMZORECLY, ¥
BRNZ AKREEASTRE Y 375 & O RIEREBE TRV &
i, KR - RGO T-S 4 7 75 AOKENA
MO LNTH B,

AR TRNET — 23T _RTHEROERICH Y,
BHEDT, Wb BREWFRLEIZI TRRIT
SNIDIT TR, £z, HENORNORE S &
LT, B%H D (2003) (BN 0 KR O IR 72
R Z 2T TV DA, BEHENLEEERNEETH
DEELHY, FHAREMANE, Fi, ZZICIRE
RV, G180 & IEIZEIRI L TV AYEKOLRERD §13C
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ZOWT, AMEBNCERT 2RMESRIBREEL
GV 7z 613C,, 1B (Itou et al., 2003) BT D &, R
B OO SHA L Y LR SH5 T §13C,, EBRE
BERAIEVEZ R LTz, %Y, HERERCHEER
BEFAPIEZDZ LIIFRLEEL T, BEREKEL
Y B OHEEE % 38 > TR TR 32 "ragtt s &
BT EETBLTWS, SRR TER BRI
HOBMIIREETH BH, BRBIRAKOKEOBHHRE
BEk L VEMCHANDILERD D, 4%, REMERIZ
B8R ZMEET 5 LT, B%ERAILEREICAN
TR EHET D ENEETH D,

E

BEWE L A m—Y 7 BIRNREBROBRICED-
TEMSIATRIEN KERETR V¥ — JLiEXKE
TFSCRT TN FEH, TOMETOBRM - RE
MORBERBIUOHFEHE DB, ZoBEBMHEH L
TELBHHE L ET T, FmBERMEOREICHE
LT, EEREREROSIN AZHR, KL B
i, B RBEAZIILYD, WERE - RELES
a— ZADEHRITIIREBWMEEICRYVELE,
RBAFRO—IEHIL, MIITEIEAN BAZMRAS
DFTPEZT TITbhE L,
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Water Mass Variation Process in the Nemuro Strait
during Spring and Autumn

Sachiko Oguma ™, Yasuhiro Kawasaki *, and Tomonori Azumaya }

Abstract

Seasonal changes of the water mass variation process from the Okhotsk Sea,
to the North Pacific via the Nemuro Strait is discussed using historical data and
the latest observation data. Temperature and salinity distribution in spring and
autumn suggest regional differences between the northern and southern parts
of the western Nemuro Strait. Across the Notsuke Peninsula, in the northern
part, the character of the water mass basically follows the seasonal changes of
the Soya Warm Current in the coastal region of the Okhotsk Sea. However,
it is also altered by mixing with river water and by upwelling of the Okhotsk
Intermediate Water. On the other hand, in the southern part, a salinity front
appears along the open mouth of the Nemuro Bay in spring and then relatively
fresh water is observed in autumn, while the Soya Warm Current water flows to
the northern part. Stable oxygen isotope (§'80) distribution suggests that river
water added to the Nemuro Strait becomes an important source of fresh water
and its mixing ratio reaches 0.50-0.95% in the northern part and 1.47-3.25% in
the southern part. It is suggested that the character of the water mass in the
Nemuro Strait has less continuity between the northern and southern parts.

Key words: Nemuro Strait, water mass variation process, Soya Warm Current,

river water, §180
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