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Seasonal Variations of the oceanic condition off Sanrihama

Beach, Nemuro I. Temperature structure

Keiichi Nagase”, Kimihiro Aikawa", Isao Hakata”, and Yutaka Nagata®

Abstract: The Nemuro City Fisheries Research Institute installed bottom temperature measur-
ing sensors off Sanrihama Beach, Nemuro, in order to know seasonal variations of environ-
mental circumstance of Hanasaki crabs. We set 8 stations along a straight line extended
offshore, and the observations were made from December 28, 2005 through May 13, 2009.
Depths of stations are 5, 10, 15, 20, 30, 40, 50, and 60m. STD observations were made at the time
of replacement of measuring systems or at that of exchange of data loggers. Though some of
measuring systems were often lost due to severe storms or due to fishing activities, we could
clarify peculiar seasonal variations of temperature structure in the sea under consideration. In
“summer season” or in “winter seasons”, temperature is basically vertically uniform at each
station, except in surface thermocline, but temperature decreases toward offshore in “summer
season” and increases toward offshore in “winter season". These horizontal temperature gradi-
ents are the same as those in the flow regions of the East Hokkaido Warm Current and of the
Coastal Oyashio, respectively. The phases of “summer season” and “winter season” appear to
advance by about 3 months than that of the East Hokkaido Warm Current or of the Coastal
Oyashio, respectively. Besides, melted water of sea ice which originated from the Okhotsk Sea
cannot produce very cold water (say below 0°C) in March or in April. These findings would
give valuable suggestion for studies of the East Hokkaido Coastal Current.

Keywords : Sanrihama, Nemuro City: Continuous measurement of bottom temperature: STD
observation: Seasonal variation of temperature structure: The East Hokkaido
Coastal Current
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Fig. 1. Positions of the stations of bottom temperature measurement off Sanrihama Beach, Nemuro. The cape
extending southward is Cape Ochiishi. Stations from St. 1 through St. 8 are set at depths of 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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Fig. 2. Schematic view of the temperature measuring
system. Temperature is measured about 50cm
above the bottom.
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Fig. 3. Periods of data acquisition for each observation station. Roman numbers shown at the bottom of the
figure indicate the periods from I to V, which are set in the text used for convenience sake.
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Table 1. Dates of STD observations. Date, day number (in bracket), and period number (in Roman number)

are given in each column in this order.

2007 2008 2009
January 30 (29) III, IV 29 (29) V
February 26 (54) V
March
April 3 (93), 30 (120) IV
May 29 (147) 11 28 (148) IV
June 27 (178) IV
July 28 (206) II, III 31 (21D IV
August 28 (240) IV
September 26 (269) IV
October 1 (282) 111 29 (302) IV
November 26 (330) IV
December 1 (334) III 29 (363) IV, V
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Fig. 4. Seasonal variations of the sea bottom temperature (15 days running mean) at St. 1, for 2006 (thick full
line), for 2007 (dotted line), for 2008 (dashed line) and for 2009 (thin full line). The observation at St. 1 is
not available after December 29, 2008, so the temperature values at St, 2 are used. The temperature (°C) is
taken in ordinate, and the day number is taken in abscissa The day number is counted from January 1 for

2006 through 2008, and from Dec. 31, 2008 for 2009.
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Fig. 5. Seasonal variation of the bottom temperature, which was obtained by averaging the variations at St. 1
over the period from 2005 to 2009. This curve is used as a reference curve in the following analysis.
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Fig. 6. Temporal variations of bottom temperature at St, 1 and St, 2 in the period I (from December 28, 2005 to
December 7, 2006). Temperature values are shown as deviations from the reference curve shown in Fig. 5.
Full lines indicate the temperature at St, 1 and dotted lines that at St. 2. Thin lines indicate the daily mean,
and thick lines the 15 days running mean of the daily values. Temperature in °C is taken in ordinate, and the
day number counted from January 1, 2006 is taken in abscissa.
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Fig. 7. Same as in Fig. 6 except for St. 1 (full lines) and St. 5 (dotted lines) in the period II (from December. 7
to July. 26, 2007). The day number is counted from January 1, 2007.
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Fig. 8. Temporal variations of bottom temperature at St, 1 through St. 8 in the period III (from July 28, 2007
to January 30, 2008). Temperature values are shown as deviations from the reference curve shown in Fig.
5. Temperature in °C is taken in ordinate, and the day number counted from January 1, 2007 is taken in ab-
scissa (it is reset to 0 on January 1, 2008). Thin curves indicate 4 inshore stations (dotted and dashed line
is used for St. 1, dashed line for St. 2, dotted lines for St. 3 and full lines for St. 4). Thick curves indicates
4 offshore stations (dotted and dashed line for St. 5, dashed line for St. 6, dotted line for St. 7, and full lines

for St. 8), respectively.
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Fig. 9. Vertical temperature profiles measured with STD in the periods II (top figures) and III (bottom figures).
Shown temperature range and interval of vertical lines are variable: range is from 2.0 to 7.0°C and interval
is 1.0°C in top left figure (May 26, 2007), from 7.0 to 15.0 °C and 2.0°C in top middle figure (Jul. 26, 2007),
from 12.0 to 16.0°C and 1.0°C in bottom left figure (October 1, 2007), from 6.0 to 8.0°C and 0.5°C in middle
bottom figure (June 31, 2008), and from —1.0 to 0.0°C and 0.2°C in bottom right figure (January 30, 2008),
respectively. Depth range is from 0 to 61m for all figures. 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), respectively.
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Fig. 10. Temporal variations of bottom temperature at St. 1 through St. 5 in the period IV (from January 30 to
December 29, 2008). Temperature values are shown as deviations from the reference curve shown in Fig. 5.
Thin dotted and dashed line is used for St. 1, thin dashed line for St. 2, thin dotted lines for St. 3 and thin
full lines for St. 4, and thick dotted and dashed line for St. 5, Temperature in °C is taken in ordinate, and the
day number counted from January 1, 2008 is taken in abscissa.
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Fig. 11. Same as in Fig. 9, except for the period IV (April 3 to August 28, 2008). Temperature range is from —0.4
to 0.8°C and interval of vertical lines is 0.2°C in top left figure (April 3, 2008), from 0.0 to 6.0 °C and 1.0°C
in top middle figure (April 30, 2008), from 3.0 to 6.0°C and 1.0°C in top right figure (May 28, 2008), from 5.0
t0 9.0°C and 1.0°C in left bottom figure (June 7, 2008), from 7.0 to 13.0°C and 1.0°C in bottom middle figure
(July31, 2008), and from 12.0 to 15.0 °C and 1.0 in bottom right figure (August 28, 2008), respectively.
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Fig. 12. Same as in Fig. 9, except for the period from September 26, 2008 to February 26, 2009 (period IV and
period V). Temperature range is from 11.0 to 16.0°C and interval of vertical lines is 1.0°C in top left figure
(September 26, 2008), from 9.0 to 13.0°C and 1.0°C in top middle figure (October 29, 2008), from 6.0 to 9.0
°C and 1.0°C in top right figure (November 26, 2008), from 3.0 to 5.0°C and 1.0°C in left bottom figure (De-
cember 29, 2008), from 0.0 to 2.0°C and 1.0°C in bottom middle figure (January 29, 2009), and from 1-1.0 to
0.0°C and 1.0°C in bottom right figure (February 26, 2009), respectively.

TSt.4&ESt.5DTu7 74N, ThEThE
72 5 T B DS, N K DS 3 5 1A 138
Fizidvohns,

(&% | oIz d 20074E12 1 H (HES
334) BXU200841H30H (HFE=29 O 2
[\l STD @M FFThbh T 5, Bl 7okiE
BE 7o 7 > A% Fig. 9 FBB & FRAICE
heEhmrd, [AZF] OKRTa 7 714V, %
EICBOTCERES [E5 ] Lo bRELTOL
%o ZOEEEH B B St 6. St. 7. St. 8
TIRHRE X O TFOES Ty KRB > T
LRI B EmAEC R SN, [4F ] OEEK
BRI > TR T 5 2 EDJFR, KIED
HPEARICEK TS 2 EE2R LT3,

4-3. WM IV ic k1) BKIEZ S
IR IV (2008 /-1 H 30 H~12 H 29 H) T3\

MHDOALH3IHETD St. 5 2Kk, 131F St.
1~St. 5 T TORLEMBHEON TS, FBINET
D, #EKiRDHEREZ L (Fig. 5) ho0D %
7oy bL7cDD, Fig. 10 ThH 5, St. 51T
WT 15 HBEPFEEAFIH T 20T 5 H8 H
(H%5128) LITH %,

MM IVICE T3 St3ICE T3 EEKEDE
(LMD S DOELITENTHRETH 5, 4 A
tH (A&5 105) £ TiE, St. 1 O/KiE & 1313 H
UZ/RLTWBM, ZOBKIBIZEAEAKT
LTWhE, DI St. 5 O/KIRICIE W EWE THE
BLTWL, ZOFEREIZSNSENM, IROK:
Hea 5 & & 4 AR B2E Ky kEiE
Z/RT St. 3 DKIRIIBELIELNTEL,

I TIT o &b D D S 43S O KB KT L
TWBH, WMIVICA-T, 2H1H (HES
32) 2. BllEh T3 4 5S4 T ThiERE



28 La mer 48, 2010

BRI - T3, 4 AHEE ToHs TR
HICHDIIEER TS [HE] OREBIZE-T
WhEEZonhs, 7272, 4 Ho STD #Billic &
% &L 30mKIFICIERIT Y v — TR R s 7
SNTEH, P Eb4HIZBVT, BLHO
AREOTF =55 [HZE| ORBIZH - 12 &4
M AZEIIRETH B, COBRITOVTIER
I 6FETiid %o

St.5 DfEMFJITE %4 H 25 0 (AFS 115)
H5 9 HEK (HFS270) oM<, BEiR
St. 3 ZFr &, St. 1 /5 St. 5 % THRE MM =
ICHFNITIE M 2 Mgy [ER ] REih T3,
ZhP# b, St. 4 & St. 5 o/KEAHEBELTH
5 & 10 HAR (HFS 300 §itk) % T St. 50K
mOFMEL THZE] offtkniBnvohnsd, zh
V% TIESt. 4 &ESt. 5DKIEA—TIE. 1EFEA
EER->TLEHIN, OO 3 S0KELD
BHoMTEL, [AF] offtEnilonsd, C
DHED [HFE] o [£F | ~0oBiFiE, 104
TREICKEZ s/ EEZ 6N 5,

I TV &2 < I Vg s v, 2008
43 HMS 200942 H 26 HE TOH 1 AER
OIziFIE 1 » HO MK T 12 WMo STD Bl %
Eltid s EnTx7 (Table Do T DFER%E
Fig. 11 & Fig. 12 12”9, Fig. 11 © LB A D 4
H3HDKET O 7 7 A IVIZIZHFER 25 v THE
wERBNTE Y, BB RO 430 HOT BT >
AIVIZHZDEBENEK > TS, ZORT v THE
BIZDOWTREETHDTHL B, 200845 H
28 H (Fig. 11 EBA) »o. 10 429 8 (Fig.
12 BB FThl THER] oRBoRIZE SN
726D THY., 2008411 H 26 H (Fig. 12 1B
1) M5 20094E 2 /26 H (Fig. 12 TBA)
T [AZF | ItEtohkbDTH5B, STD Bl
3. 2HETERSN TS DT, #EKEIE
SN -7 St 6 D SIMOERBE SN TN S,
TEZ& ] & [4F] 0ATOKET BT 71 IVIT,
EREORENL ON G, TOTMTERHT S &
[HZe ] TSI » 5 1F EREME T L.
(47 ] TR EFTRMEHNAEEDOSNS,

5H2HDSt. 3. St. 2077 714 IVAER
5 EJERITH > TIRIEKDBRALTETN S, Z
Dz, JEFELL TSt. 3, St. 207 a7 7 A
BSt4DENEXb->TNE, ZDLH LB
D, KR DA & QAKX T ASHFNIE Z S 0ER
D1OTHA A9,

4-4, WMV ITB T BKIEEE)
RV (2008 412 H 29 H~2009 45 H 13 1)
TiESt. 2& St 3DEHFELMIFSN TN,

A5 T O iR EK I O HEEERHIZ L (Fig. 5) »
S DIRZEMDOET) % Fig. 1312779, ZOXTIE,
2008 4E 2 H 5 HUREOMM IV OZbLE EHTH
%, BV odis < &b 2009 4E 2 A% TR
MoETHNIF, T4ZF] 12473 HHITH 505,
W h 7z - T, ED St. 3 DI AMEIIZTE 5
T3, ZOMHIE. 2008 SEQWIR IV © [EHZ |
DIRENZDEEHFNTVB EIITRZ 3,

LU, STD#EMOMERZ RS &, feizab~
72 & 2122009 4E 11 A 26 H (Fig. 12 LB AT
I T47E | OKEHEIZE > T, 2008 4
11 H 26 HTIZ St. 20k 7T 07 7 £ Vi3, St.
3ESt. 40707 4 IVORIZH D, Fig. 131
RSN D St. 3 DIKIEMED - 702 & &5
aEb->TIEWSE, LA L, 2008 412 7 29
H (Fig. 12 FB/A) & 200942 H 26 H (Fig.
12 BA) TR, 707 7 4 IVOZEREO KRR
Mz - TEALTE O, DT OKIEIE
W [&ZE | OFtEZ/R LT3, 20094E1 7 29
H OBk R (Fig. 12 FBEY) IHRTHO.
St. 6. St. 7. St. 8D 3>DTF a7 7 A IIFH
30m DES THWIIKRAELTWS, 20 3l
TRFELAL Y Eokigimmsic ERLTE D,
TTrmmEIEFLTW3, Zhiz kETi
(X7 ] OBTHB2, THETE [EFE| oz
RLTWABI LT B, £/, St. 1~St. 5 £ T
D7IV—T3, TOHFTRBIE D hm X 12KkiED
ERLUTOHED, Xompfilo 3 5okELD F
LLEV, Whid, [BE] offte. 4% o
HEMADIRL > 72BICE > T3, 2D XSS
STD B TH S N oK EE ZIEHICEB L T
Wh, ZHusxt LT, JEEKE 2 WS oRMFRIZE
Wizhbrk > THifFSsh T s, PIVIiZENT
FEEKBOEEEME S, STD BHlOKE & %
WO 20REETHS, UL, T VIS
BB STD BMOKERIZ, 20004FE1H29 Ao
MG 2o 5 &0 11 UK, flhio4E &
FREIC. %] OREBIZH-Z EERLTH
50

5. BoNTI-HEROMBIBLFEER L DEE
5-1. KO & O KA
S HERh O KB 60m LU ORISR O i O
ZHEIEALE TN TE I, TORHHD 121z, %
8O ZHKREE O S ERL & FHiEMDLT
HIRENRELTNBE I EMNbIFoNB, JD%
T8 D KL - TREF LT < e &
FRUTOLEASH D, & TRAEE [HZE
BEE [4F] LEHZ U
SHERAATERDEEO M. BRI R



=Rl o FRIZEAL 29

tamparsture (°C)

-3 T T T T T T

35 65 95 125 155 185 215 245 275 305 335 0

30 60 90 120

Ml Al Mol ol Als[O]lN[D]JU]F[M]A]

2008

2009

Fig. 13. Temporal variations of bottom temperature at St, 2 and St. 3 in period V (from December 29, 2008 to
May 13, 2009). Variations at these points in period IV is also shown after February 5. Temperature values
are shown as deviations from the reference curve shown in Fig. 5. Full lines indicate the temperature at St,
2, and dotted lines that at St. 3. Temperature in °C is taken in ordinate, and the day number counted from

December 31, 2008 is taken in abscissa.
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Table 2. Starting time and ending time of “winter season” and of “summer season”.

“winter season” “summer season”
srart end srart end
2005~6 middle of February late February early November
2006~7 middle of November early March middle of March middle of November
2007~8 late October early February end of January around November
2008~9 early February
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Fig. 14. Variations of bottom temperature measured at St. 5 through St. 8 (from top to bottom) in 2008. Thin
curve drown in each figure shows temperature variation at St. 1.
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