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Regional Difference in Water Temperature Variation in the Pacific Bluefin
Tuna Aquaculture Ground, around Kushimoto and Amami-Island
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Abstract

Ambient water temperature effects on growth rate and spawning period of Pacific bluefin tuna, Thurnus orientalis
(Temminck et Schlegel), in aquaculture. In this study, water temperatures were recorded around one year at the bluefin
tuna aquaculture ground in Amami-Island and Kushimoto to understand regional difference in the water temperature
variation. The water temperature indicated typical seasonal variation in the Amami Island and Kushimoto. In
Amami-Island, the water temperature is kept higher than that in Kushimoto throughout the year. In Kushimoto, the
water temperature record has short period fluctuations, which were induced by the smalll-meander of the Kuroshio and
wind forcing. A rapid temperature rising was recorded in the end of April 2003, In the same period, the
small-meander of Kuroshio was shown passing through the Cape Shionomisaki, and the Kuroshio detached from the
cape from end of April to beginning of May 2002. This change in Kuroshio path relates with the rapid coastal water
temperature rising.  Abrupt temperature descent events were frequently observed when the strong southwest wind blows
continuously at the Kushimoto for more than one day. Such water temperature descent events were thought to occur
due to inflow of cold water which was upwelled by the southwest wind blow.

Key words: water temperature, seasonal and short period variation, Kuroshio large- and small-meander, upwelling, wind,
bluefin tuna aquaculture,
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Fig. 1 Map of a) southwest of Japan and 10’
Kurosho-path. Location of b) Kushimoto and
c) Keten in Amami Island.
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Fig. 2 Varition in the water temperature in Amami Island (upper) and Kushimoto (lower). Black line (0 m),
Gray line (at 10 m). Upward and downward arrows indicate the event of water temperature rising and
descending.
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Fig. 3 Variation of the temprature in Kushimoto from 15 April to 15 May 2003. Black line and gray line
indicate them temperature measurement at 0 m and 10 m depth, respectively. An arrow indicates the event
of water temperature rising.

T, BETIZ2003E3 H9 HIZ19.0 TTH o BADOHIK—2» AR BRIEKRIEL, ®EXDH65 C
K<lzo> T3, FRIZEL THEREKEERE/KEEDER, BATIH 158 CTHoN, BETIE
112 CT&iz-> TR, BEOHFNEHZKIBEFMEIL/NZ W,

BHORBEHEKEDOLR  BAOKEBEINIL, MNETOBERIZED KBO ERESNEHN TV

(Fig.2, Fig.3). 4 A 17 H®5 4 A 23 HIZMT THRAOKRIZESCMIETL T16C Lo 721%, 4 A 22
HOF#Z LRI RMIC LR L 24 BiTid 192CITE L7z, £OHBKE EFITOL0onTHEL THAT, 5A
8 HIZIZ 21CEBA T, ‘

ZOKIBD LR, A SFIB RIS TRAE U Bo/MNEfTAEE L T, BFCEREL R E K< —8L
T2 (Fig. 4). /ANEEFTI 2002 FF 1 AW M A SHISHRERCRAE Uiz, 4 U7o/MEFTIZREL, 2003
£ 4 ATFENS 5 A LA EERL TWaD, T0%, BB TREICEFEEYY, ERiTEE
Tdg L 72 > T D, BT O/MEfTOBEIS, B S B E TORREREC DTN TNWS (Fig. 4),
2003 4F 4 A EAIETIE, 200530 IV THB L TWa0Y, 4 A TINS5 A BAIZ40 05 50 -1 )VE2
ELTzoTWT, EEOEIEN SBERL TWa, T0%, BEREEHIE</2D, 5 A TALUREXIZIE 20 <71
IVTHR L TS, :

ERARDIKIBEENTI, /NEFT DOEIBIZAE D 7KIR LRSS 2002 4 12 AN S 2003 F 1 AIZNTTKIRD
BT ERDWIERICHAELTWS (Fig. 2, LAEXRED, OS], REIHENZE L THEREL TR,
B OmBREE - ORFEMEIIR S Nah o T,

AEKEN S BB E TOBRIEEET, 2003 £ 8 HE TETOEENHZHDD 70105 90 1)L THE
BLTWS (Fig 5. BEOKREEE, #&ENS RN E CORFEROLH Z kL T, BHOWR
FROEENTLE D KIRDOEALITRD SNah > 7,

BUCLBKEDETHRR  RBEEORFAHTIE, MEXD ORI > ThEBEFVNREEL, TIUIHEIK

BO TRESNFEETLENHSN TS, SEIOKBEBIOBRICS, BREBEFICH > TRAELLEEZ
SNBKIBOE NS R TE (Fig2). TO—HIE LT, BAD2003F8 A3 HNS8H24 HEXT

-38 -



A, AR, [, ME, =T, N 7o OsEEEOKRE SR

an. 2003

SRR

]

Aug. 2003

Fig. 4 Monthly changes in the
Kuroshio path from September
2002 to August 2003.
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Fig. 5 Temporal change in the distance from Cape Shionomisaki (black line) and Amami '(gray line) to
Kuroshio.
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Fig. 6 Variation in the wind velocity at the Cape Shionomisaki (upper figure) and temperature (lower figure)
at 0 m (black line) and 10 m (gray line) in Kushimoto from 3 to 24 August 2003. An arrow indicates that
upwelling event.
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