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Environment of the Purse-seiner Fishing Ground in
the Tsushima Current***

Kyu-Dae CHO**+ and Yong-Rhim YANG++

The purse-seine fishery is very important in the coastal fishery of Korea and the main fish species of
this fishery are mackerals and also the main fishing grounds are Tushima Current region, To investigate
the relationship between the fishing grounds of mackerels and oceanographic condition, the distribution
of mean catches of mackerals of each size (1974~1982) was firstly examined and the oceanographic
observation carried out in eastern and western area of Cheju island, being main fishing .grounds, in
July and October, 1983. The results are as follows:

The main fishing grounds of mackerals were also in the Tsushima Current region in southern sea of
Korea and the season of the good catches are in May and September to October. The small and medi-
um size of mackerals of which the body lengths are 27 cm to 31 cm, about 2-3 ages, occupied about
90% but the smaller size mackerals of which body lenth is 22 cm (1 age) were about 40 to 709 in
February to March.

The locations of seasonal fishing grounds could founded by 15°C isotherm which indicates the Tsu-
shima Current Water. With trace of this isotherm it was founded that the fishing grounds near the
Korean Strait than that of south of Cheju island moves faster northward and/or later southward.

The main fishing grounds eastward and westward of Cheju island were the front areas formed between
the Tsushima Current Water and the southern coastal water of Korea or Yollow Sea Bottom Cold Water.
And also the distributions of transparences, water colors and the penetration of sun light of this fishing

grounds were similar to that of the temperature, the salinity or volume of planktonic organism.
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Fig.1. Location of sampling stations around Cheju
island.
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Fig. 2. Length (upper) and body weight (lower) fre-
quency distributions of mackerels caught by
the middle and large Korean purse-seiner

1983-1984.
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Fig. 3. Seasonal fluctuation of catches of mackerels
according to four body sizes during 1972-1984.
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Table 1. Monthly mean catches (1974~1982) of the mackerels according to body size

Mean Catches

Percent of Catches

Number of fished area

Month (Box) L M s Sr ALL L M S Sr
1 64, 054 2.9 43.5 465 7.0 105 22 75 89 37

2 52, 966 0.2 44 2.7 61 105 4 25 17 8

3 70, 894 2.9 20.2 33.9 42.9 46 18 53 8 111

4 139,115 2.5 381 48.1 1L.2 122 31 76 95 52

5 167, 608 0.7 46.8 39.9 2.6 157 84 130 135 53

6 124. 205 12.4  47.8 36,0 3.7 122 63 111 101 26

7 118. 896 1.9 48.8 335 56 11 49 98 97 31

8 150,513 7.2 5.7 315 2.5 130 33 106 112 33

9 218. 437 2.2 55.2  42.0 0.4 210 42 201 100 11
10 214,285 1.5 442 527 L5 189 27 177 171 189
1 167, 686 3.1 48.9 43.4 4.5 179 30 158 160 28
12 144, 977 1.9 49.6 461 2.2 174 21 139 143 23
Mean 136, 136 5.0 45.9 4.7 7.4 146 35 11z 121 56

* L:Large Size,

M: Medium Size,

S: Small Size,

Sr: Smaller Size
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Table 2. Color of the sea according to the Fo-

rel scale at the eastern part of Che- | :...,,‘, ' ?'"M\d&'  Segbargch | ' Lo
ju island (Fig.1) on July 20-21,1983 NN
10 .
| =
St Sea st Sea St Sea F g5 . 1
* Color g Color * Color . /‘
B-0 4 D-0 3 L 13 /’—7 ]
B-1 3 D-1 4 F-1 5 7 \ S
b )
B-2 3 D-2 4 F-2 _4 j / 7o
B-3 3 D-3 3 F-3 4 : Trans.(m)
B-4 3 D-4 3 F-4 4 July 20‘21, 1983 330
A P . . A A 10°
B-5 4 D-5 3 F-3 3 40 127 30° 128°E
Fig. 11. Distribution of the transparancy in July,
1983.
Table 3. Absortion coefficient of the sea water, irradiance at tranparency layer and
sun altitude on July 20-21, 1983
Station Color D(e’zt)h © ¢ Station Color D(?f)h x 6
Clear 0-70 0. 091 Clear 0-70 0.153
B-0 Red 0-70 0.121 49.43 D-3 Red 0-70 0.179 33.15
Green 0-70 0. 081 Green 0-70 0.127
Blue 0-70 0. 085 Blue 0.70 0.134
Clear 0-70 0. 142 Clear 0-70 0. 145
1 Red 0-70 0. 183 59.41 4 Red 0-70 0.181 22.73
Green 0-70 0.124 Green 0-70 0.124
Blue 0-70 0. 130 Blue 0-70 0.131
Clear 0.70 0.130 Clear 0-70 0.106
2 Red 0-70 0.162 62.51 5 Red 0-70 0.132 13.04
Green 0-70 0.113 Green 0-70 0. 091
Blue 0-70 0.119 Blue 0-70 0. 095
Clear 0-70 0.129 Clear 0-70 0.182
3 Red 0-70 0.167 77.24 F-1 Red 0-70 0.234 76. 48
Green 0-70 0.112 Green 0-70 0. 159
Blue 0-70 0.118 Blue 0-70 0. 167
Clear 0-70 0.126 Clear 0-70 0.168
4 Red 0-70 0. 163 74. 26 2 Red 0-70 0.216 71.51
Green 0-70 0°111 Green 0-70 0. 147
Blue 0-70 0.115 Blue 0-70 0. 154
Clear 0-70 0.143 Clear 0-70 0. 142
5 Red 0-70 0.178 63.3) 3 Red 0-07 0.171 61.57
Green 0-70 0.123 Green 0-70 0.120
Blue 0-70 0.129 Blue 0-70 0.126
Clear 0-70 0.153 Clear 0-70 0. 149
D-0 Red 0-70 0.197 63.92 4 Red 0-70 0.179 50.12
Green 0-70 0.134 Green 0-70 0.125
Blue 0-70 0. 140 Blue 0-70 0.132
Clear 0-70 0.111 Clear 0-70 0.123
1 Red 0-70 0. 143 54.63 5 Red 0-70 0. 148 38.55
Green 0-70 0.037 Green 0-70 0.103
Blue 0-70 0. 101 Blue 0-70 0.103
Clear 0-70 0.120
2 Red 0-70 0.1535 43.23
Green 0-70 0.105
Blue 0-70 0.110
x: absortion coefficient, 8: sun altitude



2 F ok & ¥

Fig. 12. Distribution of irradiance rate by surface
irradiance at the depth of 10m in July,
1983,
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Fig.13. Vertical distributions of downward irradiance at the

station B-O, F-1, D-3 and D-5 in July, 1983.

(Clear : 400-720 nm, Red : 600-700 nm, Green : 475-600 nm, Blue : 400-475 nm)
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Fig. 14. Distribution of the volume of planktonic
organism at the depth of ¢-30m in July,
1983.
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35.05% 24 B3 F-lo] v]s] S3bgo] o 2~3u]
v #ith = 3 D-3& YW F-1 ur} o3 2 3
£ AF D-5% g B-0xvl ¢z 4L g vzl
2}

Fig. 14% 1983 749 209 219q) A F % Fub
< (Fig.1)9] B, D @ Fdel4 AY¢ Fd=zEg
24417 AA A7 & Jebd Zlolh. o764
B3 B-38} F-5] A& 77 48.5 mis} 43.8 ml2A]
A% ofel wgtm, 19&& B4 F-3, D-13} D-5
2folell 4] 19.0~15.5ml o|gln 714 Hesl P&
B-15} F-29] 8.3 mi3} 9.5 mil o]gch. Quld o2 &
ol Wkt FH Bl 42kl Az Bo| &
Al A AE ko] wstet.

) AZ AZ of3

Fig. 152} Fig.16& #H| &% Ale} &) o (Fig. Dl A
198314 109 28~30e) Al4)8F ¥l 1w £gofa
8 stEel FA B m Y L, 42 D Spe Wl
<3 EExxolch

Ed EEEAAE FEE FALE 1A < 180}
48 Holl A A, FABEd = 52 20°C, & 33.5%,
8r 450 cl/t 8 FAAE AAE sl o] FAis
of 9wk o] MY FHEL e nHdY U ¥
AL Bolxm, 2 JaFL 47k Aol 33.00%0]
e A Blad sA¥$ Fol o= (Fig. 15).
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Fig. 15. Distributions of sea surface temperature
(upper) salinity (middle) and thermosteric
anomaly (lower) in October, 1983.
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maly Sr(lower) at the depth of 75m in
October, 1983.
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Fig.17. Vertical sections of the temperature (upper)
salinity(middle)and thermosteric anomaly
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Fig. 18. Vertical sections of the temperature (upper),
salinity (middle) and thermosteric anomaly
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°C, & 33.0%0°l%l, &r 400~500 cl/to] 18] &
A4 st g Bolgdz, k3 el v& 15~
11°C o]3l, % 33.4% ol4}, 87 300 cl/t o] 49|
i gl e FAE Foldw zeln A
oz 3&e Wuce X% Lio] Fol At A

Qeelg R, AFFe] N RpFu 1 &34 o]yt

table 43= 198313 109 299 309e] A F Aure] I
% LAold FHE( % $4olch F3xe Y4
£ 10~15.5molgla, 4L 4~59 B4 7
Table 4. Transparency and color of the sea

according to Secchi disc and the

Forel scale at the western part of
Cheju island(Fig. 1) on October 29-

30, 1983
St. Sea  Trans. St Sea  Trans.

Cobor  (m) Color (m)

I-1 5 10 L-1 4 10

-2 4 12 L-2 5 14

1-3 4 15.5 L-3 5 11

I1-4 4 12 L-4 5 13

I-5 4 13 L-5 5 15
Z vreksl ML [-33 L-56) 4 FY % 15~15.5m
48 4~5olgdx, 7% 3P PP L I-13} L-14)
A FEE 10m 44 4~5 o]gicl. by oz odak

o] %01 oI 9§ Fe] Ee] B
table 5& I 9 LAoA 248 ek A9 o,
A, ¥ ;’-! Ay sge] g FrAF(e) st FH I-

3ol A8 FEA 4o AAA 2N A4 B FFAT
+ Y YL 0.126, A 4F-L 0.152, F4FL 0.116
olglm, HAqFL I-1:4 0.11002 ZA}F H G
42 b AHdAw AH L-164 o 4 3L 0.149,
AYFL 0.202, FHFL 0.146, HA 332 0. 143,
olgle). dutdo® FHxE gto] & F FFAIF
ghol &3, FAE ol A& g ZA Jelydd.
Fig. 19% table 404 FHE gto]l 2okn] A A
L-13} 2o % gte] Hw AR I[-34] v}l g table 5¢]
EAR F4Aaed A axstaA 2R Aok FA
o, A, 3 FA3 g Y FHEL
vebd Aelc}. dofel A vlof F4o] AL Ede
A FFEnz A o 10me] oigt Ag 2 A
Eo] 23wl FH L-1dH= W32 13.82%, A
Ao 8.13%, 4B 27.37%, 4B 14.67
% A3, &l 7B BHwl AA -3414 wadzpe
22.41%, A8HL 17.28%, S4%L 271.37%, #
WFe 25.78% 24 A L-1o ¥l A -3¢
1.6~2. 18 v} F3} Zo]s} A}
. Fig. 202 19831d 104 28~30%¢] A FE Aju} &
o (Fig. Dol A AR FFaEL 44 A 4]
AFE Jebdl Aol 714 FA G-291 G-3¢14
= 77} 162.8 mig) 156.8 ml2A] 7} oko] worm
2 388 Ay J-2, K-3, K4, L-5¢] sl 5
A G-4ol = 100 ml o] 4 olgie}l. jrs§ A L-1¢
ZAozg B P4 3.5~14.9 ml2 A &

Table 5. Absorption coefficient of the sea water, irradiance at transparency layer and

sun altitude on October 29-30, 1983

Depth

Depth

Station Oolor (m) K 8 Station Color (m) Kk I’}

Clear 0-70 0.152 Clear 0-70 0. 149

I-1 Red 0-70 0.201 7.83 L-~1 Red 0-70 0. 202 11.27
Green 0-70 0.120 Green 0-70 0. 146
Blue 0-70 0.110 Blue 0-70 0. 143
Clear 0-70 0. 148 Clear 0-70 0.128

2 Red 0-70 0.188 34.65 2 Red 0-70 0.169 28.77
Green 0~70 0.127 Green 0-70 0.106
Blue 0-70 0.133 Blue 0-70 0.115
Clear 0-70 0.126 Clear 0-70 0. 143

3 Red 0-70 0.152 42.95 3 Red 0-70 0.175 40.79
Green 0-70 0. 106 Green 0-70 0.138
Blue 0-70 0.112 Blue 0-70 0. 141
Clear 0-70 0.131 ) Clear 0-70 0. 146

4 Red 0-70 0.168 39.95 4 Red 0-70 0. 186 43.02
Green 0-70 0.112 Green 0-70 0.120
Blue 0-70 0.119 Blue 0-70 0.133
Clear 0-70 0.139 Clear 0-70 C.128

5 Red 0-70 0°161 32.43 5 Red 0-70 0.169 34. 67
Green 0-70 0.111 Green 0-70 0.108
Blue 0-70 0.113 Blue 0-70 0.117

#: sun altiude

L3

: absorption coefficient
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Fig.19. Vertical distributions of downward irradian-
ce of surface irradiance at the stations
I-3 and L~1 in October, 1983.
(Clear : 400-720 nm, Red : 600-700 nm, G-
reen : 475-600 nm, Blue : 400-475 nm)
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Fig. 20. Distribution of the volume of planktonic
organism at the depth fo 0~30m in October,
1983.
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Fig.21. Distribution of underwater irradance of the
electric lamps(2KW) which located at the
height of 1m above in Gamchun port, Pusan.
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Fig. 22. Distribution of underwater irradiance of a
electric lamps(2KW) which located at the
depth of 1m under sea surface in Gamchun
port, Pusan.
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Fig. 23. Distribution of underwater irradiance of two
electric lamps(2KW) which located at the
depth of 1m under sea surface in Gamchun
port, Pusan.
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2 47" 22y 48359 oY gsiw ¢
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Fig.24. Fluctuations of annual catches of mackerals
caught by the middle and large class Kore-
an and Japanese purse-seiner in the East
China Sea and the western part of the Jap
an Sea during 1951 to 1981.
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d, & 25 E 4~1294], | 2FE 5~84el 7
7k wlmy el o] &= v(Fig.3), kpy(1978)st 9}
5 (1983)¢ & awl FaFeld 140 & A Fo] 20 em
A & 89g, 2 Aol 27com 232z, 3410l 3lcm 384g,

44|} = 34 cm 5275, 54|0) & 36 cm 631g% ¥rE 3 L.

d714 F nFele AAZ=(mode)rt 22em gl 2
E dot 142, £ 238 A B} 27cmol v
2 241¢], ¥ 3% AA Rt 31 eme)l 27 340,
o a%e] A ETrt 3Bemel oz Mol 440
olaeql Ao Higlch zeimz 9-elvel Axte
A o Ysle 5ol o 87T% 7t £9 F a2l
ol A A 27~31eme] R=F 7kl 2, 34lejst )
B.¥ql2 4 g t}(Table 1, Fig.2, Fig.3).

@ 3Eo] Y oA AYLXE wel(Fig.
4, 196 & 2405t @7 2AA F2 o mok
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2 2ty d5E ¢ 5 4+,

¢ & ¥

2~39el & A 21eme] 1d0lql F mEeISt
Y di4e] sz o XL AFE Hutdst o
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A R T Fakd) 24k YR AX 48] 15
°C AW, 198)0] AFE $¢ ¥ WPoE Fy
slee ¢4 Aok 4¥ol H= LE e Ao
27cm o] A48 4 W F 2T E v I, ® ¥
HFx At A diutx FE9 100 wige] ¢]2
240 g R 1000 A= o]4te] oY & o]
A% sojglch. o] AL 647 ALHe ol&
F 23l ARslst 5~6¥ojm 2 sG] Atul
Felmz A AstFe] HE 2~34e] ojay 3
Fo7t F ATl slmg oY) gottm At
o =28 429 4453 A 220 Y Fob A
A7 wlFoll TF] Tl FHE SAYE ¢ 4
gleh

TN oYel AH ool F2 AFE Fude
2 o HE e FAUNY ARl $xate ¥ 1E
o] Fo] MEE shdel 3Rty o Fell ojYe] ot
AL & T ch(Fig. 49 7~949).
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Foo] 3~5%el T E T wbig A oo
HHo] FaiF Lz R4S R, AFE FZdx
FFAAN wFE Qe AFE dak % Asiqr TA
E B2 A 8 od AZ(FEHEA Y. ol FA4
% FAlo]l FRAlest 210 Y FAY 5elE o
Fyo] JpsFon FAsa o Foe FF g
AREY dubd 3150 R B3] 25l Fol 7~0
Yo AFE FTo FA3S A oL WY}
£ AL Aedstq EYGEHE-ER, 1957).

10~12% 9] ¢ s47ldl & 49 735 g2
o oA FElEe 5, £ 2FAFel AFE A
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ut Y F 9 F2Redo R o F5A o (Fig.4 o
Fig. 58] 10~124).
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27~31 cmaql 2, 3418] A.F 1507} o} A e oF 90
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FHE FAF slfet 1296 dsigteh. ol
59 ol Fol e AFE Ful o] FojaAL Y43}
o, ol FHAY 2,348 &F LFo] st B RFo)
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o A% F4e 24 sg

(1) 22Ajor &} IS0 o F

208k B AT 429 15°C 5241 (W, 1981)
g B3 date BV nFATY FHE 4
o] 3 fo YEA4d AU = F3tet AT
AE st g

Fig. 156 4] ¥l 15°C o] 186l &= & 25 F4ut
125° 30’EAQ e] 4 B-4bste] 3 gL AH AF
FEI A Ay ATEE A 4 FEUde o]
22 ek o] FHAE FALE st A A
A, F 23¢ F4sta gleh o] dlde] mFoly
T8 ol AFE et ol W(1981)9 A s}
A el o] 153°C Ao] 2~4¥el &= AFE FFu
Y JE zom(HE) dE949 Aold 7z Fa} 5
gdek 596 ohs] 2] vl el ok dakel] A} ZsA
el ola] Aafjer FL 15°C °ls}—°4 Wb &)
2 ded g HY F FHFL 15°CH0] 4 &
stz 2 &t glch(Fig. 159 54). o2 <qlslo
LFATE HAE dote i dfFos o 7ol
FAslm g Folgo] AFelA H8 dulE FEZ
o] 2 Apelol HFAdsic)

69 ~84Y Aoldl & Ed F29 45oE qztd
15°C A Al 8] ek daf kol = 20°C~25°CA
o] 275k - 2A 4] IR viFA "ok ol
oZ-L it AFET AFE o okisy
st g o o] vak A Hchoole I ;5o FY

FT(ER] T8 = S AEoz 4735
9~104 5o & Fo] nlx EA FLo] }7}st

71 A1Arske 20~25°C2 s a, 1186 &= 20°C o3}
ool 124el & 15°CE FAlo2 ¢ AL A A4

o Al A g AP AFZol FeptA el

SEEENEXE TR ‘a‘%}%}oﬂ AT gud
L2 0% Qoluk Foige] o

IAAA 2% 5 ‘ﬁ"ﬂ'—“]' wf EERE=
o ¥43 o WA WA U

(2) MiFz FH ol T &Y

AFE $5% A (Fig DY $ENH ARE Abo]

L2 ojFdrh

4 gl

£ 5~1296 & Aol Ygk 5] Ao zA
A Fag el ¥3] 7~99 o Fax H&
o] #}e] of(Fig. 4).

1983 74 20~214e] FE¢ Ao = 6}
2 EEAAL Todol = 23°Co whEsla 32.2%0]
88 A st Bol AFE dgdes 2%
22 4t = AP D-5ol4 BHRoE FFste
24°C, 31.5%, o1 650 cI/t o} 4}e] 1.e, A a2 7
+ 248 G Rert A dake s gstm Yo
v, @ ATES A E £ dqidd A& 21°C,
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+ dad47t A 240 dFeAg B §3F
et ok @ AF HYe B Ajole) EAg
A48 ¥4stn 3l-i(Fig. 6).
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7 A+ Aol AL FAstw Y =(Fig. 7).
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