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Seasonal Variations of the oceanic condition off Sanrihama
Beach, Nemuro II. salinity and density structure

Yutaka NAGATAY, Sachiko OcuMA?, Keiichi NAGASE”, Kimihiro ATKRAWA?, Isao HAKATA?

Abstract : The Nemuro City Fisheries Research Institute installed bottom temperature sensors
off Sanri-hama Beach, Nemuro in in order to know seasonal variations of environmental cir-
cumstance of Hanasaki crabs. 8 stations were set along a straight line extended towards off-
shore. The depths of stations are 5m through 60m. The observations were made from December
28, 2005 through May 13, 2009. In the previous paper (Nagase et al., 2010) showed that tem-
perature and salinity profiles have usually vertically homogeneous both in summer and in win-
ter seasons. The temperature decreases from shore to offshore in summer season, and it
increases in winter season. These trends appear to extend into temperature structure in the
East Hokkaido Coastal Current (the Coastal Oyashio in winter season and the East Hokkaido
Warm Current in winter season). By using the results of STD observation which were obtained
17 times during the observation. In contrast to temperature gradients, salinity gradients in the
nearshore region are opposite to those inside the East Hokkaido Coastal Current: salinity in-
creases toward offshore in summer season, and it decreases in winter season. This would be ex-
plained by supply of fresh land water was brought from offshore into the region in summer
season. In winter season, the fresher Oyashio Water, originated from the sea area off the Kruil
Islands, would be brought into the nearshore region from offshore.We examined the seasonal
variation of water type of the 50m depth at the most offshore observation station St. 8, and
compared with that of the East Hokkaido Coastal Current Water. The water is almost identi-
cal to that in the East Hokkaido Coastal Current Water at 50m depth, but some tendency that
the phase of the seasonal variation in nearshore region advances to that of the he East Hok-
kaido Coastal Current Water

Keywords: Sanrithama Beach, Nemuro City: STD observation, Seasonal variation of salinity
and density fields, The East Hokkaido Coastal Current
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Fig. 1. Positions of 8 STD observation stations off
Sanri-hama Beach, Nemuro City. The stations
are aligned along a line extending southward.
Water depths at stations from St. 1 through St.
8 are 5m, 10m, 15m, 20m, 30m, 40m, 50m, and
60m, respectively. Bottom contours are shown at
interval of 1m. The horizontal scale is given at
lower right corner.
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Table 1 Dates of STD observations. Observation date is given in the box corresponding to year column and to
month row. Serial observation numbers are given in the column “No.” . In the previous paper, we defined
“summer state” that temperature tends to decrease from inshore to offshore, and “winter state” that the tem-
perature tends to increase from inshore to offshore. These states are indicated in date column with capitals S
(summer state), W (winter state), and X (the others), respectively.

No. | 2007 No. | 2008 No. | 2009

January 5 | 30W 16 | 29X

February 17 | 26W

Mach

April 6 |3X
7 130X
May | 1 |29S 8 |28S
June 9 |27S
July | 2 |28S 10 | 31S
August 11 | 28S
September 12 | 26S
October | 3 | 1S 13 | 29S
November 14 | 26W
December | 4 | 1IW 15 | 29W
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Fig. 2a. Vertical salinity (left column) and density (right column) profiles measured with STD in “summer
season” . Thin curves indicate 4 inshore stations (dotted and dashed lines are used for St. 1, dashed lines for
St. 2, dotted lines for St. 3 and full lines for St. 4). Thick curves indicate 4 offshore stations (dotted and
dashed lines for St. 5, dashed lines for St. 6, dotted lines for St. 7, and full lines for St. 8. Depth range is
taken from Om to 61m, and density range from 24.0 to 26.5. The upper figures show the profiles measured
on May 28, 2008 (observation No. 8), and the salinity range is taken from 32.4 to 32.9 in this figure. The
middle figures show the profiles measured on May 29, 2007 (observation No. 1), and the salinity range is
taken from 32.1to 32.9. The lower figures show the profiles measured on June 27, 2008 (observation No. 9),

and the salinity range is taken from 32.4 to 33.2.
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Fig. 2b. Same as in Fig. 2a, except for observation dates. The upper figures show the profiles measured on July
28, 2007 (observation No. 2), and the salinity range is taken from 32.2 to 33.4. The middle figures show the
profiles measured on July 31, 2008 (observation No. 10), and the salinity range is taken from 32.4 to 33.6.

The lower figures show the profiles measured on August 28, 2008 (observation No. 9), and the salinity range
is taken from 32.8 to 33.7.
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Fig. 2c. Same as in Fig. 2a, except for observation dates. The upper figures show the profiles measured on Sep-
tember 26, 2008 (observation No. 12), and the salinity range is taken from 33.0 to 33.7. The middle figures
show the profiles measured on October 1, 2007 (observation No. 3), and the salinity range is taken from 33.2
to 33.6. The lower figures show the profiles measured on October 29, 2008 (observation No. 13), and the sa-
linity range is taken from 33.2 to 33.5.
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Fig. 3a. Vertical salinity (left column) and density (right column) profiles measured with STD in “winter sea-
son”. Thin curves indicate 4 inshore stations (dotted and dashed lines are used for St. 1, dashed lines for St.
2, dotted lines for St. 3 and full lines for St. 4). Thick curves indicate 4 offshore stations (dotted and dashed
lines for St. 5, dashed lines for St. 6, dotted lines for St. 7, and full lines for St. 8). Depth range is taken from
Om to 61m, and density range from 26.0 to 26.5. The upper figures show the profiles measured on November
26, 2008 (observation No. 14), and the salinity range is taken from 33.4 to 33.7. The middle figures show the
profiles measured on December 1, 2007 (observation No. 4), and the salinity range is taken from 33.3 to 33.6.
The lower figures show the profiles measured on December 29, 2008 (observation No.15), and the salinity
range is taken from 32.9 to 33.2.
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Fig. 3b. Same as in Fig. 3a, except for observation dates. The upper figures show the profiles measured on Janu-
ary 29, 2009 (observation No. 16), and the salinity range is taken from 32.4 to 32.8. The middle figures show
the profiles measured on January 30, 2008 (observation No. 10), and the salinity range is taken from 32.3
to 32.6. The lower figures show the profiles measured on February 26, 2009 (observation No.17), and the sa-
linity range is taken from 32.5to 32.7.
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Table 2 Comparison of horizontal temperature, salinity and density (o) between in the East Hokkaido Coastal
Current zone and in the sea off Sanri-hama Beach. “increase” or “decrease” shows trend towards offshore.
The attached symbols+ and ? indicate sense to increase and to decrease density, respectively.

temperature decrease + . temperature decrease +
« » - - East Hokkaido -
summer salinity increase+ salinity decrease —
- - Warm Current - -

density increase + density ncrease +

temperature increase — temperature increase —

“winter” salinity decrease — Coastal Oyashio salinity increase +
density decrease — density increase +
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Fig. 4. Same as in Fig. 2a, except for the observations conducted in April, 2008. The density range is taken from
25.0 to 26.5. The upper figures show the profiles measured on April 3, 2008 (observation No. 6), and the sa-
linity range is taken from 32.2 to 33.4. The middle figures show the profiles measured on April 30, 2008 (ob-
servation No. 6), and the salinity range is taken from 32.4 to 33.6. The lower figures show the profiles
measured on August 28, 2008 (observation No. 7), and the salinity range is taken from 32.0 to 33.2
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Fig. 5. Scatter diagrams of water types on TS surface of the East Hokkaido Coastal Current Water (Nagata et
al., 2009b) and of the water at 50m depth at St. 8. Solid circles (@) indicate the case (1) when cold and fresh
water belt (the Coastal Oyashio) can be seen along coast on both of temperature and salinity cross-sections,
and open triangles (/A\) the case (3) when these water belt cannot seen on both of cross-sections for the pe-
riod of the Coastal Oyashio (February, April and June). Solid diamonds (@) indicate the case (1) when
warm and saline water belt (the East Hokkaio Warm Current) can be seen along coast on both of tempera-
ture and salinity cross-sections, and open triangles (/\) the case (3) when these water belt cannot seen on
both of cross-sections for the period of the East Hokkaido Warm Current (August, October and December).
In December, fresh water belt can be sometimes seen, water types of such water is shown with open circle
(O) in scatter diagram of December. Water types of the water at 50m depth at St. 8 are shown with numer-
als. Number indicates the observation number shown in Table 1. Nagata et al. (2009b) used bimonthly data
obtained the Hokkaido Nemuro by Fisheries Experiment Station. The data at St. 8 are plotted in figure of
the nearest month if they are not observed in February, April, June, August, October or December.



=Rl o FRIZEAL 99

BRI IR o @t N oA Uy I ERBI B N
58545 O J5 DS R TR « ARIES IS AT T B,
ZOWERE Fig. 5ICEEDTRTM, ¥—2x 1
ZRAFEBENEATRLT, Y¥— X3 EH-M
TRLTH B, 12HIZD0TIE, BELTHE
BN 2 Wi oY CBRICH M NRNIS) B s,
ZOKIMAEFHITRLTH %, Fig. 5icid, STD
BAITHE SN St. 8 D 50m EDKE ZL&5HH
T7vy bLTH3, 50mEDOERHZ, St. TI
BOTsHohTHEMN, St.8DHEIFEALE
FMUTHhBDT, St. 8 DERID A %/”T, St. 8
D 50m FEOKBIHFTRLTH B0, ZOH
F13 Table 1IZ/RLULZBHIFZESEZEL TS,
BHFEOHRDO ENKEDOF -7 HTH 5, ik
PIZ BT, St. 8 @ 50m EDOKDKENL, EHRID
B OKEI D 53 flk. £ &k < $H53 O Wi k4>
i JFICHEE BN B - — 2 1 D4MEIH D dhh,
ZOEPICHENTE O, BRI FRREIZIZE UK
RDIKTH B ENGN5,

VT &HOS R DO TETOEE AT -
ThHRE9,

1 2HDFIZZa Yy b LEBRIES 16 & 17
3, LWEN b 2009 IS NIcEDTH B, T
TR L2 X512 2009 4E D T4 2| 13, i
DHITHANRT, RRE - FHE R L TO 205
D1zl &b St. 8D 50m EDKDKEIZE LT
F. B oK EFUTH 5,

(2) 4 HOBHFEZT 6 & T OKIMIZ, B
ORI E—3F 5, ZOEFKERKEELNS
1K 537K 8 30m LU D £JFIciBd ST 508
(R X 6 3). 50m JBI3Z X7 v THEE & b 43
B, A OREEMOKBER UHEE ERFoZ
EIFHARTH 5, IBRUKDEL OIS LK & o
BOESTWEEF > Tl ENghdN, 2
D LRIV EE 3~4 HITRERUKDSZENIEZ
EBTOIKEEY 2N EER LTINS,

B) 6 HOKIZT By b UL7-BIHES 9 DIKEL
SHIZZ oy o LcBNES 11 okEZ, ER
BRRO KB O SN S D AN TS, L
Ml 6 H~8H. 5538 H~10 HOMI T,
BRI RO KB OHPAM KR E (L LT B,
b L. ZHEREBROBSEN, MEX 0813 » Ak
TLTWB WD Aim XD mEZ T hiE,
NooTF—4ik, ThTh8HdbsW1F 10 HiT
Ty NEAREDMBTNE D, £HFTHIE,
N S O IRBENLIE FI R DO /KB O 3 A o i &
N5 EICH 5,

@ 12 H3EHEZHOFHEEZ o B0, W
MR RSP ENBiN G 2 &b 5,
St. 8 @ 50m EDKDIKEIDS, EHRIEFDOKE D

ERRR O 3 Ak DK 53 5 B W I sl o Sk
R EcBin 2 0 3BIREN, RohER» S
fif S DFE#R AR D Z LR TEROLD, S%MBH
TREFWTH 5,

8. HHVIC

AiEMC (B S, 2010) Tlid, EJEKE O i#fk
TEDFER E 17 WD STD OB DSR2 5.
SRR O KRS O FEAALEEE AR U, C
D TIE, STD BMEEI» &, ok L U%
FEREE O ZHIZALE MG Uy Hiam TR S Lokl
ORI WO LIF TG 21T > 72D TH %, Al
WX T, KEOMB & DOEAZ, A DOEHN
FRRONIEHEEICZ D TN - TTL 2 &R
L, HaommE oz iz, e &k
X -oTWB I EDIRINI, LI, ZOH
R, BEEHROBHTH S [EF| T8 TIE
FEKDIWADIzHIZ, Bl TIHES MK T LT
B0, MO TH 5 T4F] T3, #H#
IRDHR KB S A HEIE» S S 2 DTS
Ay ZUNVHIEOREMN NSO TH B 2 &M
5. L LUAMNTEE MDA Z 5> T 5 SR
5 ENRHNKS, oW TIR, T, —Fab
D St. 8 @ 50m ZED KD IKE D AL % B R
INERRKDKEID 2N & DI AT - 720 #5TD
RO MM O RITEH R EZZ KT niE, St. 8D
50m FEDKDKTL, AR MG %Z & 75 -
72 BB O BRIN RO AT IFIZ—FT 5,

Z DMhD S TIE. R TOREImIZ. Biam XD
AR T BRI > T B, 272, KD
OENE T a7 7 AIVIZEN B E i OREA,
BEDME T 07 7 AN ED ZAL—RITH 0,
FHEAN I D BELm->TW3, STD &Eilllix
1T UMD TR - 20, SR T, 18
s OB e. L D HHES STD 20 Uik CTD
X AEMBEEND, o, BfE, FIFIT=%
Wik ERI MBI TP, ADCP HiT &k 5 HE:
MFRER OWENBLDOFETH 5, BB, Kbt
ik, MEWNKENRETED Y TOoY 7 =0
(SakhNIRO) WF%eit & O LFFIENFH F « 7
oY/ bO—BRELTHEBEINZEDTH S,

51 R SC

HTEE « ANVRETECR « SURNG « & VUL < /Mg
F- o JINIGRESE « ~FJIFIIE (2009) @ db#EE R
AR B U B RS O R HIZ B, #iED
WFIE. 18, 135-155.

K « /NGBS o RMRE— « MIATE « DY
ke th2EC AHHMESE (20092) @ ERH
FEp YRR « RN OFEIZR A, S



100 La mer 48, 2010

% (La mer), 47, 29-42.

KA « INRESEA- o SMEFE— « FIATE « Hrp
K- b2 EsC - EHAEE (2009b) - BB
FRIRDO KD FEHiZ L, 5 A (La mer), 47,
67-73.

FelikE— « FHNARE « HDD « KHE (2010
R = B O B k. 1. KiEHE
1%, 9 & (La mer), 48, 15-30.

= 20104E1H 20 H
2B 201046 H 10 H



