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An Opinion on the Forecast of Fishing Grounds and on the Fundamental
Sea States from the Water Temperature Distribution in the Neighboring
Sea of Japan.

Yasuo MATsupAIRA
Department of Fisheries, Faculty of Fisheries and Animal Husbandry,
Hiroshima University
(Text-fig. 4; Table 1-2)

§ BREBRICDONT

IKEET “HEDL UL KT Lo b DRYID BRSO EEZMET, {054 HERELS
DI OoNTOS, MHICBMAE S DAL L b DR, YMOEREDOEESMRE L TR - 20T,
BT ZKWMHED S OMHFEBTIBELTRTO B, #ERIEEOEDEAILE U2 ERdT 3
bOLBS, HAEBOWMRICOWTIE, BB, SRIF, KB, KR5S ZBENENERICL
T, A UHEABIE 2 ZOTICBURAEEZEEL T3, SRTFRKEMNKECHEINEC Mo,
IKEE TR AN U THRNSBEBRE S DT L5, KB, KRIZBBIC OB RBHRE 2728 &
5THB. 7272, 4OHZTOMCOLTOBBMEESHLUTHE T EMS, RAURRERORSAE S
NTO5, oY, BIFLHICOOTIIEEMEAORRIS 221, KEICR TR B BIET 3
BTHBho, EWEHDSDOKRE, BHELEETS, KEFRREABEIGEE SNTY, BRSO
RBRBELEOTFHEAKT BT LAY 572, COPHEBRIME LT REINREILSELED
THB., RULLARITFBRATFTHEL L TOBRITIZOHIRNERS . 2 ThIC DL TOEBE R A
RIETHY, LHEMITS, TREMCRTHET 35080, FRHTEDE MR L U - fERokis &
21CbDTHLPOMEALSH S, N3 b OBMKICH L RESHEEE LD LD TRLOIL,
ML VIR A ORRIIBEIN TO NS5, AHICHIERIESS AMOMBITHYS L - 05d
D, W UHBMIETIMEEERZ KON, BNOKMBEESTH LS., CORERSIHBT~NETH
5. HEHERED= 7 a Il B O THR UBRICN T, HEROBMEEEA L BB TIIE D £ L Dk
BFETBLEL1BlbH 5. RS EITRTS, ELiUHBRETESS 2 A5 &, faszhic
o, MBS L T B L7 L b RBT 3,

O. E. Sette OWEICRTH, WL ORBREMEFINCHITL, Thed LI~ T 4 @HERIC—>
OHBLEHFEAML, € THZ ORBZROTEBET - 2 HS—MICEEA7 {, —RBREEE L7280



314 /S I S 3

@&EM%%?%K@E&&%@@&%%Bbﬂﬁk.%bﬁ&&LTE$A@&mT%E%ﬁE%ﬂ
LKL, Tkt srd, —SEErnBl crsTROTMEZC EEIEL. TORRH
BIEoLTO S MRATRET 372013, HHTIRBEORESEELEHTH LI LEWHLOTSH
%, FICHE L TIRIEBNCEICHT By + FOWETH S, YNRLORLUBEILL»>72OTHY,
v FHREBICHD o mBAELBICHALS 3 &%, MAOKMICHERUIERE-1LETHS.

TRERIT F AT - 2ol & MBS OFHIC DL TKEREFNICHEET 5 &b, #BELTHL
HHE DTS AT I 2 CICREO LI DER AR T 5 Lol &, BHOR > T 5 WlHATH
DS N T AEAIC, ZOMIEHROMERIEOHEEIC DL TORIF L -7 LHEINT
WIS, R L HOBESROS LIRS IEONEERICE S L bR TS0, WBET -1k
ORRTIREEKNSTRE > T, TOERDSHERT EENH 720, AEOHHCGHEL SOEY 7 7
VIR ORRICE > THBMESRIZ BN E. BHELoLLOETFHTEC LR, AH
ORIETIZH Y ph s KhOEMEFHTFOC L THEHE, MREYOLERE, ZTORKELO-7LO
Z—lSBE U7z BT, ZHICGHEL BRI, BROHKMBLETSHS.

BEED O BMIT R AT 3B B R - 1okROMET 2RI AR O N, BEBBRIN
20 OHENED, VKEBROEE» SHF SN2 RERTFRIELbOERS L, EE L THRR
OFE NI HEIRE, ICHEEEREGL TREOS - ERASHEE L TRIN TR S, Thig &bk
EBFEFICHD DI DS DTHOOT, HEERLIIKERIRE RS KEOKES b RIEPPT 54
Whik 5. ZHICE > THIEOBKE, MRAKOEKFEOKBEL > DOIHBEDITTHS.

§ BERBOEFNERE

AAOD E i3 AT B U i AR L, EXICZ0ELLH Y, HICRERRORSN S T L HEA
DL ETHE. RLIOEMRTZbODHICEH, EANBHAMISIHRT, COERRBRIEEHO%
BT 27251, OB TRHHMSESLEL 2D TFHMLI B LR, KICT DEFRNSHEIAL
ABLNBEHDICODOTHREEZDNS,

(&) KFPER D ¥R

EHIEHIZA £ L T ORMELEZZOTHY, BHAEMEN, XEMCECThE, Bzt
OB X AMB C EHHES. ¢ ORBMITIATREICHEET 5 KBRBROAEMICY 2ihicn L TES
FonbDOTHY, —HOBRKNITIERES D, —HILBOBMRRITILATHEOITEBITLIE L,
BEORREEGS D, EATEEROKBRICH L ZOMKEE TOREINELDTHS. fANd IR
FEABROIED FIL >N TURENT 360 TH 5. HEHERBWORKEIE, TV v v+ YFIBHETHE
AT B A TSRO DB E R L T3, HickEad iR e L TIMEN, #lmicioh
BERKGR, EMEICR SN ZBEEOKROKE, KRMHGEOHEA KR, FILBHEHT &R OEHRR
EITEMATR, S, BAEMCROh /N AKRERST SN D, Mhbbie OFERED
ShIZAS s, ZOEOBMICOLTRADEHNS L, MEM, MhoRKiIFIck > TREEE
WELZOLES bS5, EHICORKMOBBRKEE L TUPSROKREEZLTEZL TS, B
SEMEIC, PPEMEAREE T AREKOBADROEE, BFKOMEESTETHS L, MESDERD
HUASEL) BEROBOLARICNT, £ 0REKAILEYS 2 BMROREE LD, T OWMBSEE
KK » THIGTE I oh, ZOEERMERTMEELES, BREMKEORECONZ DMt d R
U, #ICFREKEBR IS, HKBAEBRTZICHSEML TS, JebR TR RMMAE 7 i
%, BERBRS FREEED CEREMOBR TS H5, RICKILMS ORRED S MEICHT OTHE
RTHBH, CCTRERIELROCLTI2 BOKREr S 5 AGITHY, KRS H 200mEICED



HA B #EIC 3513 B HEm AL 315

G ERAREE LD, B—RICRT BICA, BRADERIICEIIL, 6 Ad S M%ITHT T—ROK
RIRIEE 255, MBSO 25907 ZHET B & 0> > A IR ISR 2 R T

0 ! r3 I(1j4 145°E
m

e \\
SO ’Oﬂ

(=]

100+ 10° 8° 4 2. gc

. 4 6

e I £
\

200k

Vertical distribution of water temperature to the east of Miyako in

the section along the 39°30’N parallel. (After "Hakodate Marine

Text-fig. 1.
Observatory Ten-Day Report’ No. 273)

CORBBROES T L3, BERKOBEBHES BRI ON TEBIRKSKLE 22 > TH
T30 ThHADS. —IC OUHRTIZKES A HHIGIRES 5T A E QAR LE T MROBRIC, Fill%k
KD ILL T HSHR A Bk D & it A 75 U CRBhib L3 2 b B2y oh b, & CTHATHHGIHCE
WTEHKBAMEL BT 2 2 OMME, KOS HETRL TRl 28°N~48°N, RET

Table 1. Average velocity (km/month) of north- or southward displacement of the 5°C, 10°C
and 20°C surface temperature isotherms between latitudes 28°N and 48°N at the indicated
longitudes (Data for the period Jan. 1939-Jan. 1940)

Isotherm 5°C 10°C 1 20°C
Longitude 145° | 150° i 155° | 145° | 150° 155° | 140° i 145° | 150° 155°
(East) - ] I I

I} ........................ 0] + 96| - 0 +_122_ + 18| +300 | +120 | +144

x H} L 60| + 12| 4+ 72| + 60| +228 | — 12| 4420 | +156 | +576 | +240

Xxm}m —120| — 36| — 36| — 60| —168 | —122 | —564 | —396 | —444 | —144

W} .| —180 | —168 | —192 | —120 | —132 | —180 | —180 | —522 | —372 | —336

- V} --------- —276 | —216 | —156 | —144 | —108 | - — 72| —396 | —348
g VI} ........................... 120 | -eees 0| —156 | -ovvvve 132 — 24| —240
e Vﬂ} .................................... 396 | —403 | -oe- — 300 :"2% 394
VI[I} v | ] :~(~5(~)~ :lz& ......... :33.(4)» + 24| — 84
IX}... ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 4120 | +348 | oooee +420 | +204 m

X} ................................. 0| +264 | — 60 | -oooovn +270 | +312 | +264

XI} ........................... 4180 | +120 | +312 | cveeees +300 | + 72| +336
XIH} ''''''''' +180 | +132 | +120 | + 96| +324 | ---oooone +132 | +312 | +216

X, 40days; X X, 20days; -+, southward; -, northward.
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Text-fig. 2. Monthly mean positions of the 5°C isotherm to the east of northern
Honshu at the depth of 100m. A
Fine lines indicate mean positions for the years before 1945, and
thick lines, those for 1949-1958.
3,5 8 and 11 refer respectively to March, May, August and
November.
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Text-fig. 3. Main current systems in the Ryukyu waters, off the west coast of Kyushu
and in the Japan Sea.
—— Kuroshio
> Cold subsurface current
A, B, C Kuroshio streams

BREMTLTL A, (B3INBR CORMAKIEBICHTL, 20T 3 0o cHitE &%
70, ZOBAHRZXBOBNE, K EOSKE, REFHRICEEED > T3, X OEERKITRE
HOBABROBKMTLH S, MCOBKROPADRT Y, X, TEHOHHSETHY, KROBH
LICHIBOBEIT A b I AMSh TS, —HxBIERIS HA%EKFOFTHIC S Ao BHRIC
AIFOWFITH » T LT 525, 1,000m OHFROED HIKH > TH AL, 1,000m FERISME
IALET A TREFMIME~NRERAATEY, BIKURTHDT, EH ORI ZEXB=Z5RDS
Weikid & > T3, #t o THERBITEEKEEAEL, BR, FTRKEIERINS. ZOMEHO D
b D KRKFHEM A IC R AEFRIETH B,

1 HAHETIE 50m FIci MR E A2 DL ROoN A EADHKRDBFEEL, Chidl, 000m IR
DABIFICADRALZRICE T, FBELEET. EicknTd BRURM A& LI O#EE T3 50m &
IT 10°C WA DKIERR SN S, WIS 3, dEEKEOHEKL (¥50mfE) BiRmaic
RATOBEDTHY, TOKRRBEBRKEZRL, BEEZSGANLZEDOTHS. TORICHEARMT
1250m JHICHRMR SN B 728, BRKERKR K TN LD bIFkESEOEL 22 &ItdE s, X
SHERRAEMEL L, WHERKRL TOECERMBEZEZRTZEICHITD, #lhe LTl
SBEMA TS, XAMBERIC L ERB#RIC L 2 BRKABR SN, BEKORAZ WSS (BRIC
£3) ZHHIOBRLBLARONDIMEETHS.

Pkt LI HARHFICR OB RENTKRELBDLNELODEDH T, CHhFEKROBEI
AEHEIT RIS ZE BN b DB, KIBMITE S KEREBIL . 7 > T ORKNIIKFR LRI ILHE
WZEB) & OB AR B ROBAERNC OO THRHT 345, HEAREOMERIIRAKZORT
o, BEEZOZEIOTHMIiEELES.

© WICEBKBAMICOHLTEHDDL TEEWRT 5. 23 EH, BE/KRONICHE B ik 72
KBBERINBECETHE. ZO—FAEE4KITRLT. ThiZZDKIRHW B0 ETEk L
TWA7DERS. WAL TS, ZOKBIIHSYICHBOBEIAKRICH L TRIEIREE 7S
B, [W—KkEDS, HHZEEES T, HRRBEELGS. COBRKSEKIED TPPMHBOMOER
FE 200m fICER BT EDH S, H4ROTFE 100m JETh i RKIZ 23°C 257 UABNRE b 2°C
BEODOTH A,



318 O B M

;B0 132 3% 136

Texi-fig. 4. A special type of surface water temperature distribution off the southern
coasts of Kyushu and Shikoku. (After *The Forecasting on Sea and Fishing
Conditions at the Nankai Sea Region’ No. 8, 1965)
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Table 2. Monthly mean air temperatures at three land stations in northern Honshu, as

compared with monthly mean surface sea temperatures in the offshore

’ Surface sea Surface sea
% water Air temperature water
| temperature temperature
Month ‘ —
‘ Japan Sea Land station Pacific Ocean
| off AKITA : off MIYAKO
| (coast) AKITA | MORIOKA | MIYAKO {coast)
| | [
1 12°C ; 0.4°C | —1.3°C ‘ 0.6°C 10°C
i | 10 o —10 | —3.0 —1.5 9
m 9 ’ 3.1 1.7 2.4 8
v 9 ‘ 9.8 ‘ 9.5 9.0 8
v 13 15.3 14.6 13.3 11
| i
VI \ 17 | 18.0 17.6 16.6 16
|
VI 21 | 22.1 21.7 ‘ 2.1 18
v 27 25.5 23.8 22.7 22
X 26 ‘ 18. 1 16.7 17.3 | 21
X 21 12.1 10. 4 i 11.8 \ 19
X1 17 7.3 | 5.3 | 7.6 ; 16
XI 14 | 2.3 ? 0.0 2.7 i 13

Vo7l ET, —IATAEMTIIBOLESEES S EMWRINTL S, AUKRFHMORKER
PHEOSBICHBEAX boTBLERONEL, T ORSIMEOKE & HEOKIROHBEPEICOL
TRAREORMBZHEES .
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SUMMARY

If we can predict the hydrographic condition of a sea area, we may well be said to have a ground
for inferring the locations of fishing grounds and also the state of fishes. With our present knowledge of
oceanography and fish behavior, however, it is often very difficult to predict the sea conditon of a sea
area, much more the locations of fishing grounds therein. This is partly because a sea area can be called
a fishing ground only when a certain amount of fish catch is expected from it by a commercial fishing
method, and partly because distribution and movement of fish schools depend upon both the environ-
mental condition and the fish’s habit. In this connection, the writer stresses the importance of studying
hydrographic and ecological factors intensively in fishing grounds from the viewpoint that fishing
grounds are the environment for the life of fish.

The writer describes a few conspicuous hydrographic features found in the Japanese coastal waters
and in the neighboring Oyashio and Kuroshio systems. In Table 1 are summarized the typical seasonal
north- and southward movements of the monthly isotherms for the surface tmeperatures of 5°, 10° and
20°C. The 5°C isotherm can be regarded as representing the boundary of the Oyashio water mass, and
the 20°C isotherm, that of the Kuroshio water mass. By examining the year-to-year variations in the
position and movement of these isotherms, one can deduce a fundamental hydrographic pattern of this
sea region. In Figs. 2,3 and 4 are shown some typical distributions of the current and water mass
systems in the offshore waters around Japan.

The writer is of opinion that the following are prerequisite to making reliable forecast concerning
fishing grounds.

1. Various environmental factors in fishing grounds are measured concurrently with fishing opera-
tions, and the data of such meaurement are accumulated.

2. The biology, particularly the habit and the migratory range, of each economically important fish
species is studied thoroughly.
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In forecasting a fishing ground of a migratory fish, attention is paid to the movement of that
isotherm which represents the lowest temperature which the species normally inhabits.

In infering the distribution of the egg and larva of a fish, attention is given to the current sytsem
which washes the spawning area, and to those current rips which are formed along the border of
that current system.

The efficiency of various fishing gears is studied from the viewpoint that it varies according to the
sea condition and the behavior of fish school.

The possibility that fish, through learning, may acquire the ability to avoid the fishing gears of

usual types is takne into account.



