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Fishing conditions of common squid,
Todarodes pacificus Steenstrup in relation to

oceanic conditions in Korean Waters

Kwang Ho CHOI

University—Research Institute Interdisciplinary
of Fisheries and Oceanography, The Graduate
School,

FPukyong National University

Abstract

This study focused on the relationships between fishery
conditions like the variation of catch, biological
characteristics, distribution and migration of common squid,
and  oceanic conditions like the variation of sea water
temperature, the temporal and spatial variation of fronts in
the Korean waters.

The catch of common squid in the Korean Waters was
lower in the 1980s, the reverse higher in the 1990s. In the
1980s, catch of common squid In the Yellow Sea was
greater than that in the East Sea. However, in the 1990s,
catch of common squid in the [fast Sea covered more than
90% of total catch.
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Until early 1990, the main fishery of common squid was
squid jigging fishery and it covered greater than 90% of
total catch. Ilowever, after 1993, the catch amount of
jigging fishery and the large pure seine fishery increased
30.3%, 7.5%, respectively.

The monthly and regional variation of common squid catch
showed that the common squid of the East Sea migrated
northward in April and southward in October, and in the
Yellow Sea migrated northward in April and southward in
November,

DMSP/OLS data measured using satellite detecting the
light from nighttime fishing boats and common squid catch
data by sea block were conducted to understand the highly
correlated between satellite data and field observation data
in Korean waters. There are highly correlated between
these data not only in Korean arca and also in Japancse
area used by jigging fishery in the East Sea.

According to the results of this study, there were highly
close correlation between the horizontal distribution of water
temperature and fishery conditions. When the contours of
water temperature were parallel to latitude, good fishing
conditions was formed. The reverse, when the contours of
water temperature were parallel to longitude, bad fishing
condition was formed.

In the 19Y80s, water temperature in the upper layer was
lower than that in 1970s, 1990s and zooplankton biomass,
chlorophyll @ was also lower, in connection with these
oceanic conditions, the average length (ML50) of common

squid were smaller than other periods.
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Aol o]g ol Frf (NFRDIL, 2002).

sk Ak Aol (Todarodes pacificus)®) W24 5448 BH w7k
o Aolat (Ommastrephidae)®} 1E0 &, F4-& 1d Aoy ket
& Aratel (Roper et al, 1969 Voss, 1977). ¢-givhel A<tsl

N e delEe Aol AF Abesbdnt, A vlel el 14

9o Arelslis AT, 6~8Yol Argbet SHAE AT, 1Al
g~1190] Atatsls FARAAFo 5 LAY (Kasahara, 1978).
ke (pUignE 309k~50%Fg (ki)o]m, T 15~23T A

4~59ute] Fglate] oF 15Uzke] FAAIZIE AA olFleolw
Wl sl (Doi er al, 1978). §-33 571de] Al &% 14
w2 Aste], A b Ads Ay At 20mE G A

(Kidokoro et al, 1997: Lim, 1967: Kim, 1993). &AM 49
@A £ 200m 5SS ek WA EEska ow,
= 2 sAR e T3 U B tiulks S5l o o
QB ol oo R xshal vk A A HEEI thEA}

Hol| 9] x&ly], WEokzo] RHA WyE WETH (Shojima,



1972;  Sakurai, 2000). AFFEE 15~23T, Ay
20Coltd (Sakurai, 2000; Lee
et al, 1985). 53] W@rhol A of=gd e Joj7p whoa] o
w Ao Aojof] Wsf 31 F8 How wiustyt (Kidokoro,
1996). Fafoll A F FF F3F 10~40melom F4ilo] A&+ =
& WAIZE g = o Aol A= 20~40mF KI5 Y (Lee
ot al, 19857 Kim et al, 1984). 242 744 #245HF, 557,
o5 Solvl FAS ghod (Lim, 1967 Murayama et al, 1993;
Okiyama, 1965; Kidokoro et al, 1999).
salol Al e Aol FExe 59 2aAdd 54 o)FE dy 9
o Tool FHH A BE o]dto] watE Al #Fetd (Kasahara,
1978). Mefiell A e el o) 69l @ g 7] A Fste] 8~9
dell dol715 ol & F @atete] 129717 o] o] Fddr}t (Kim
ot al., 1984).
29171 AF % 7 E o

_jé
oo YAH, Foele] Bz (63

= - O o]

AL

)

3)

oz FeAN WEe W, detrs] el dde) Wi

e

off Al %2 FEx EEE UERIT (Naganuma, 1967; Matsumiya
et ali 1980; Kasahara 1968). £& o] 42 xdlsts dHd oo
Bl HAst whedolnt W FAdAE £ o]
BANA Skor], Hfolw SlEso] 49 o] ol P BAE
A ourks 3o 979 SeAN e 4o 52 Fe o 4ei
o] tf mI}Aolt} (Kasahara, 1978). 1213 0 g1= 4L okz=of A

o] A E=7F =kt (Kim er al, 1984, Lee ef al, 1985),
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Fig. 2.1. The map showing the sea bhlock with sea

block number.
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Table 2.1 Table showing observation period of each serial

station

carried

out by JMA. Shaded

columns

represent period when field observation carried

out
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1) Asblolglo R ojgdy Ao Aojol oFL 1990 7tA] 5k
¥oolsle] oA 1991, 1992\ THHE SFow F)skr] Al E
stod o] 10RFE FFEo R SRkt oleh tlEo] dPEE

ol ok ahe goje] ojgaFe 1990 ol H 1RE oldte] £ F
=

ol o]l A9 (Fig. 3.1.3), 1980W1%E] 1990717 Q. Ao 4t
Nefgior ojdsE ool ofgulgol W7k % oo
Oj =z

b Lol 3 g ask: A4S Ve Sli

_16,



Catch (x 1,000 mt)

Fig.

Catch (x 1,000 mt)

Fig.

260

200
150
100
" Dl iii
InlsEnsln
1980 1985 1990 1995 2000

Year

M Angling OO0 Trawl OPurse seine [Stownet O Gillnet O Setnet O Other

3.1.2. Annual catch of the common squid by fishing

gear type in Koea.
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3.1.3. Annual catch of the common squid by fishing

gear type in Japan.

,]7_



B o] Zlukol ot Aol dol A o= Ao gojeo] o]gly
&2 S7hskelth

Table 3.1.1- 1977d%-E 200197+A 3k @ Aol fw7] o) ¢
of A o 9 AT Folth oMol 4= 197840
41,0407 02 71 AQon 1997 o]F 2001 = 7wkel A
(19782 oF 184 F7hollA 11wkoix (2F 28u) Z7he] W9 &
tEpo] =& AlgS Tk oowhe] Aol 5uk (o 1))
AoeRkeld (OF 12v¥)e] WMol E vehAch 24 £ 108
ol gbe] Fafjolde] g 1980\ -E EAH o7 AL&aEl7] A &st
Ao, 10F vlgke] qdbojade] 9= 19913 o] x o] 18thel A
1992 5Bl = 174 = 543 S7F (oF 9u)3shz] Al zHahgd o)

ol
P

AR om ojde] 57 F7hatr] Al #hek 1997\ o) F A7) e ¢
= L1462 ES LrERdCh

Fig. 3.1.4% 1980~2000%1 7k dh=ro] @ @offstr]ojdel A o
gy e gote] olgs B orhglwEdo] o) el g ol
Aol 1\7F ofglek Ao Aol of (mpoE R332 9 Ao
ol gl 8k 1989 & F4low 1 eke] & of 4BEoA 11 o] 3]
oF 6RF=0 8 FUbslelon, 19934 ol 5= oF 10WEe =& 4

T4 Urhiglont 19980 tha she 429

o

oF gutE o 7 ul
Fig. 3.1.5+= 1989~1997d7F 2 XHo] ZgoA] @ A ofa)yvt7] o]

Aoz ofgdgt 2o Ho] ojgeky Hodo)deks zbzk Ve A o]
ko)
!

7)
d&Fe 1068 o=

_18,



Table 3.1.1 Annual number of boats and machines for

Korean squid jigging fishery, 1977-2001

\\éﬁf(—)rt Number of boat Nunllber of machine
Yea‘lx\ Coastal |Off-shore| Total . Coastal |Off-shore| Total
1977 | 4,529 634 5,163 o
1978 | 3,579 461 4,040 29 29
1979 | 4,427 629 | 5.056 242 242
1980 | 4.684 719 | 5403 | 1,006 | 1,006
19811 4546 | 797 | 5.343 6 1,715 | 1,721
1982 | 4444 | 669 | 5113 | | 1.286 | 1.286
1983 | 4857 | 704 5,561 1,169 | 1,169
1984 | 4.843 719 | 5562 | 2 | 663 665
1985 | 4.824 689 | 55131 2 604 606
1986 | 4,966 728 15694 | 3 | 658 | 661
1987 | 4.980 710 [ 5690 | 2 T 639 641
1988 | 5343 | 686 | 6.029 | 2 T 616 | eim
1989 | 5,146 | 648 | 5794 | 1 495 | 495
1990 | 5155 651 5.806 | 490 190
1991 | 5373 663 | 6.036 | 18 | 564 | o582
1992 5,133 747 | 5880 | 174 | 1.060 | 1.234
1993 | 5007 [ 809 | 5816 | 362 | 1494 | 1.856
1994 | 4970 | 827 [ 4997 | 696 | 1.739 | 2435
1995 | 4170 | 827 | 4997 | 696 | 1739 | 2435
1996 | 4.359 | 888 | 5.247 | 953 2,485 | 3,438
1997 6,949 942 7.891 | 1,146 3.459 | 4,605
1998 | 9,706 937 110643 | 1,175 | 3.428 | 4.603
1999 | 9676 | 887 10563 1118 | 3113 | 4231
o000 G | mon | naw | 551 | 2455 | haon
2_061 5905 | 735 | 6,640 | 762 2405 | 5165

* Note: size of the coastal fishing boats < 10 tons

size of the offshore fishing boats > 10 tons
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3.1.4. Annual catch and CPUE variation of the common
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catch and CPUE (catch/machine).
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Ao nlgo] Eokth 5o Harsd 13.1m 189 /1S
Aol ZAsiste] 129744 ofge]l T oojato] s glomn o

At g Wi B Fkskel 1286y 254k 4G

MAZE ol g w20t 59 o]lf o Bl 2 gl Fo] &

Lot

&
of ofglu oLt 7hE WAl wlE) o drj g o SFo|gdnt
(Table 3.3.1, Fig. 3.3.1).

1997 HE 199917H2] Falol A ojgdd 2o Ao] Az 7 4
2ol A =544 (Gonadosomatic index: GSDe] € wal=
AR AT (Fig. 3.3.2). 4240 459 Maar w4 gt
ghel o Woks B 97 299 WS 1.20 (£1.38)0]9 0.0
Sdol 9.75 (£5.83)58 #31gks vheblideh. relar 8Ye] 8.60
(£6.15), 109l 3.45 (£3.66)% & Yol nla) %2 ke w4y
vl o8del= 89 11.52 (£4.16), 99 12.09 (£4.36), 10€
7.01 (£3.96)el00m ofE ol vlal % ke veEbidTh '99
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dol = 49 7.44 (£0.69), 5¥Y 7.33 (£1.78), 7Y 8.04 (£4.90),
8¢ 1031 (276322 the el va =& e vEeRddch
TAL 97T 98 Sl AN A SR Weker @2 G
& UGERNG O, 199 2 zfolE KAl

199758 199981 Afele] 7]zkel]l A= 51 Abgte s A
Aol skl et HAads FHsAn (Fig. 3.3.3). 97
= 20 ol FHE A=A e, SR 50% FE
of dFste AgA AEEH HAFES 21.6m MLolSIth ‘98,
tolod, AEE 50%

s ZFzZE 20.3cm, 20.4cm

O‘i

YOS 17em o EE AdsaAvE &4
Tao sk A AETH Ha
ML o] AT,

Fig. 3.3.42> 547 (6~8¥)<t &3l7] (9~11¢9)9] Ho5 3ol
et A s S el o Fig. 3.3.58 A7 g@sde 74
AW g S LERWHQITE Figs., 3.3.43 3.3.52 Tl oo gyt
71o1ql g @ dolqlefAl ojgld Ao Aojo] o 5

=

sgole dabole) BAEE G wastn, 1970l A

st fld o), 1980 o= 70t} 9oviuhel w]sko] HF
dol #okth, 1990 el = 70 A H H Aol Auwisoe] Hd

oh (Fig. 3.3.4). mep Ak A4 His g 19809 tol =
1970t 2 1990 el vlgl] F-518] #ekr) (Fig. 3.3.5).
Arw 4w ZaAbu)g 2 H5 2 Appendix 3.3.1, 3.3.290

LR QLT
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Table 3.3.1 Polymodal distribution of mantle length of the
common squid by the Akamine method from the

East Sea in 1999

Data Population Initial Value Value alter 29 iteration
k(100) | n(em) 6] k(100) wlem) 0]
) Autumn o0 24 1 48.2 24.1 1.2
0 Winter 50 20 1 508 | 199 | 1.1
Eob. Autumn 30 23 1 37.8 23.1 0.9
Winter 70 21 1 62.2 20.7 1.1
Mar. Summer 40 15.5 1 33.6 15.3 0.8
Winter 60 23 1 66.4 22.9 1.5
/ Summer 10 17 0.8 25.1 18.4 0.8
M Winter 90 | 205 ] 749 | 202 | 09
Summer 68 18 1 67.3 17.9 1.3
May Autumn 28 13 1 277 13.1 1
Winter 4 23 0.7 5 22.8 0.4
o, Summer 30 22 1 31 22.6 1.2
Autumn 70 17 1 69 17.1 1.4 -
Summer 30 21.5 1 31 21.7 1
Jul, Autumn 60 19.5 1 46 19.3 1
Winter 10 16 2 25 17.8 3.3
7\% Summer | 20 | 26 1.5 27 255 | 1.3
Autumn 80 23 1 73 22.8 1.3
Sep. Autmn | 100 23 1 1o | oes | e
| Auumn 60 | 26 | 1 59 | 251 | 08
vet Winter 40 21 1 41 22.5 1.2
e | Autumn T80 25 1| 68 | 25 1.7
Winter 20 235 1 32 24 0.8
Summer 30 19 1 28 19 1.1
Dec. Autumn 40 25 1 36 25.4 1.1
Winter 30 23 1.5 36 23 1.1

“ Size of chort! k, mean mantle length: p, standard deviation: ¢
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3.2. Mele] e o]

Akamine (1982)7} 7#gt Basic &85 o] &sto] 1987y
Aol A ojgel degele od TS e A, e
AT 2700 Fow FAE AT (Table 3.3.
oAl Zb el mEAVIE uEbdle kel g2 bl vl sl

ATl njgo] FA verwth 69 vhedAdTy AR

[LE

129 46.1 @ 48258 AEAFe] vl &o] 71 wkokr) 6Hef 7}
SHAT Y AT e Har st 47 20.6em, 18.3emSl o,

Qeol Aalsh g oAl A7l Fbstel 129 FheR AT A

FHAT % dem, 247 A) Z7yskdo)

od
=
off
N
2L
rlo
N
=
N
s
I\
\]

(Table 3.3.2, Fig. 3.3.6).

1985 58 1987 7bA] Alalfoll Al ojgldl Ao o] Fn -
7zl A2 A4 &4 (Gonadosomatic index: GSDe o W=
Ao E ekt (Fig, 3.3.7). e o] gl AL sz 9y
ghol 21 WetE By 85 69l Har 4.06 (£1.50)0]% o
7H 6.56 (£4.340) = 2 agks vhepdl 3 7 askolnh 'Revdell
o109 544 (22152 AgS vpelgl o, R7ydel = 8
ol 4.62 (£1.63)5 =Higks velfodo 7722 852 64,
o, 872 6ol Hargke vhehdlal e, fAlde vE
Fa vhER Sl (Fig. 3.3.7).

1985 F-E] 19874 Afole] 7]zhel]l A& ol Abdtom 3

L. a

=
N

A7l skl WEetE HAade FASol AYEH) A= A

of Ha S golr ekt (Fig., 3.3.8). '859i= 19 o] 4-¥
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A=A 2dstelor, FASE 50% ol slgstE Al
Aestd z 42 20.7am MLolith ‘86, '87d1& zHz 18,
i

17cm o] A

4z
E
ox
Hr
~N
2
AN
)
(BN
¢

ol
o
A
o
=
M
o,
Hr
H
(@]
O
R
-
N
=

t} (Fig. 3.3.8).

Table 3.3.2 Polymodal distribution of mantle length of the
common squid caught from the West Sea in

1987 by the Akamine method

(nitial Val Value after 29
Data|Population nitial Value iteration
k(100) | nlem) ) k(100) | plem) 0
i Autumn 8.3 21 1 14.3 20.6 1.32
T Winter 817 | 18 |1 | 857 | 183 | 1.06
Tul. | Autumn 20 21.5 1 21.8 21.4 0.35
ul.
Winter 30 19 1 76.2 19.4 0.65
\ Autumn 16 23 1 43.5 22.6 0.4
U winter | o84 | 214 1 | 552 | 218 069
5 Autumn 30 30 1 28.2 23.9 0.45
Sep.
U Winter | 70 | 225 0 1 718 | 22 | 049
N - Autumn 15 29 1 21.9 28.4 0.67
Nov.
U winter | 85 | 265 1 76 | 254 | 0.85
De Autumn 30 30 | 1 46.1 27.1 0.95
D winter | 70 | 26 0 1 482 | 247 | 0.86

* Size of chort! k, mean mantle length: p, standard deviation: o
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4. o)%o] a5t
4.1,

&l 50m. 100m F49 Hwd (1961~1999¢) AY F& 4
TEEE 27 JERdIYr (Fig. 3.4.1, Fig. 3.4.2, Fig. 3.4.3).

Rt K2 I I o RS R b S 1

Fig. 3.4.43 Fig. 3.4.5% Fig. 2.29] vepd 83 10¥€9 &

A 1030 T SEakel 20615 1074 7Axe) Hy

(Fig, 3.4.4)014 15~20TC Fokzo] FAdn s 542 oolo] A

At oAl 15~20T F2ok5e] A4r s F4e
AQFo A= 30~40m, )%l 50~60m FEol A 8 A E Qo)

89 yWEukeke]l odzaldhd  (Fig, 3.4.5)94 15~207C <

b

i
o
°
y
°

AAEE A 360 ol dllodel A= 50m ool M, 36 o]
ool A= 20~40m oA @A w109 WEwkako)
AAEE e (Fig. 3.4.5)004 15~20C F2U4F0] dAvE 44
= 360 old A M= T0m o] Aol M. 360 o]E dlodo] A=

30~50m FFol Al "5 )t
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. 3.4.1. Normal temperaturre distributions of 50m layer
using from 1961 to 1999 for (emperature

frontal zone.
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Fig. 3.4.2. Normal temperaturre distributions of 50m laver

using from 1961 to 1999,
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Fig. 3.4.3. Normal tempcraturre distributions of 100m

layer using from 1961 to 1909,
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QAo A7 de] BEAH SR o]RojA = 8Y ol F9 dUYx
Aol A ojug 54& Hols AE Yoluy] 98 19864
FE 19943712 893 1099 50me}t 100m +%9 F249 %
LXE Fig. 3.4.6~3.4.9°] JehA

Fig. 3.4.6%} Fig. 3.4.7¢] 89 50m, 100m %9 FLEIE
& B, 19809 Bl 1990 7HA = T2l g7 A9 whel &
Hor FAEANOH, 199105 1994374A = F2A407} 5
Mo ® gAE AT Fig. 3.4.89F Fig. 3.4.99 109 50m,
100m +%° = XEE B, 199393 1994 dol = =2 A4

W7 B4R AR en, 1 99 & (Fo= FLAMyr) o

S

AW

Fig. 3.4.10& sefier Mall o sfjde] dad #3293

—

ol Ileld & (-, AAhor Zvlet s wd (1980~1999

el $ ghuth Aa, o (¢, AMOR Fre4E guny

Sl 19809 FRkbA] sddEd o 05T

1980 Fkell 30m o] 4lellA 1T o]4te] AH+2g HATh
19801 FREN-E] 1991l °FF 142 (0.5C)& Heolw, 1992
d ool ERE 9o FwklE Wy ulse £eg Yehnglt

19903 SRR E = FWo A =4 150m F 2712 gy 1T
ot FAFSHAl 1980y W] FHke] =4l 30m ©)

AdEch 1T olake] AH4eolal, 1990d] Zulde T
A2 (75m)7FA Bl Kok 1T o) 4e] 142 Yeh|gloh
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Fig. 5.4.9. Horizontal distributions of the water temperature
at the 100m depth in October from 1986 to 1994

in the Fast Sea of Korca.
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4.2. Chlorophyll-a % TEZg9E

|

Fig. 3.4.112 &3] @ &9 Chlorophyll-a9] 2y 4=9 A
Zpzoln) a"of Al M-S Fig. 3.4.10% 2t} Chlorophyll-a<]
d2 1980t =9} Fwko]l 50~75mZ o] sgdRTh +0.2
mg/m”’ ©]4+9 25 BAT W, 1990 2o} Fuke 19804
tHreh ale] vhe 50m o] Mol A HdE otk 0.2mg/m” o] 4ol 1
F5E UERAA Y 1980t = Chlorophyll-a9] <& ut

ft

A

rlo

e

o]l o}, 1990 d ol = =& FFS e
Fig. 3.4.12% 1980 H-E] 1998 7bA] Zale} A& A o =
EEHAE 39 olF e HAE vehgdoh Bale] A9

1990 25 7lFo s 1980t Hdrth oF 40mg/m° 7H43)
olar, 1990 dl= Fynoh ¢ 60 mg/m’ F71e9t) 3] 1988
e oF 50 mg/m A Hdrco Zbd A9km 199438 80
mg/m’ o2 Faro /b 2 e vehdodoh Al A B2
=HAE HEFS 19884 oldel= Hdwd ¢ 50 mg/m’
#askelal, o)lFelE= 9oF 40 mg/m’ FU1EETH 53] 1984de

°F 90 mg/m’24 FdrRoh b 2k, 19973 100 me/m®

of Wand g 2 kg el
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Fig. 3.4.11. Chlorophvll-a (mg/m”) anomaly in the East Sca of

Korea. 1930~1900,
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Fig. 3.4.12. Interannual anomaly for 3-vear moving average
of zooplankton biomass in the [East Sea and
West Sea.
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Asrellel star wehel AS AEEda et g w3
17 eekth sl dAe AL =9 sl=dele ta YEv 9
thal A

Aol MRs Fig, 3.1 4004 B 4= 9lis slx]E] o] gleko)u)

CPUEel tigh 20672 Hitgks 71508 dtol S8 A & Ao
A AFQ A ol7E gol o E Y YOIt e} Ao Aolv A o]
FAE TR0 (Fig. 3.1.4)¢] o]y 9918 #gdak zglo]x

WOMITel RO el ke o] ARl oju el Aol & molal
SIAE chobrab ke Aelvh wol ol FEH Y '90d = v

Aol (o9 7)0] (0kgoR Ao} A ofd

Aol B0 el mis) 140% F7ks R on (Fig 3.1.4), 9%
o] ¢ 1.5em v] & Aot AFHAGY (Fig. 3.3.5). gl
A AdEAEE 2em BE U] AU (Fig, 3.3.3, Fig. 3.3.8). o] A&
Holdzel S8 dA7E dAAD Andors g8 £
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Hop Ao Aol zpdgro] RoAW R 90d iy Wkt A
S 9ustar ok Sakurai et al (200002 XA '90dy Ak

Qole] ofggko] wekdd S Aol dwvh Frksgiv] Wi

i

o

12} ®a1sked),

QAol7} wol g =gl 90 d e} Ao Folst HA o] Hy
AR B0 e oA 4 (Table 3.1.1)& ojyd @A77 A=
A& dobrotrt, o goje] AdwFo] Brial sy, 2io

W47} go olf3e] Fohsta Hom Holxsl A Aol &

.

i

A7) el ojwEAR @yl A 2 @av) ek 9o
10% BlRke} Qlekalutrlol 4 8183, 10 o) 4ol a4yt

o] = 59708 & '80d el vl 2zt 16%, 23% F71ehe
o}

Hoxiiel Ao ol AA g F Ay BoddlY ol
ol gk ztol7t UAEAE DolH bk Fig. 3.2.3, Fig. 3.2.4,
Appendix 4.1 HEH '90dl= Faddol 2 &5n FEode
o] gnkE o] &3l ot RodUlE FElYdeh &5 = £ W g

k|

Hejoie] ol Fol 7] QEahe] ol gaHoch. ool go ofs

Al Aow FAdr wepd o] Aol 90 tirE 80w
Yook T8O e] e o] IS ojyg kol E Ko
&

-2 7] (Table 3.1.1)¢} t)ato]<]

(Fig. 3.1.2)& = #askelt 9oddis A5 7)e+7)
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2,591t = 8O ie] Bl 191% F71890t} (Table 3.1.1). o]=
270 olgzkolt CPUEZF @AL a8 =hjols o7 ofa
of Adel & EnE Uy Aow Azbdh s 49l
Aok obe) o p7h Foha strel ojgo] AojAAl B Aol
thooleld W welshE Aol Frlalgice © shtel 3
eha AbR e,

Fegel7h JA o1 H el 80d el s e Aol ojge] Fa

sH7lolde] Bt 2 ol Autleldel Helel oa) melE

dol Aglare] Fobel Vg Aew alHe 5+ el gloh

Qo Al olstalulel o] A Qdar 27kl zglo]de] sheke] glo]
Howhd s el gavleto] £ ol gttt wrloha} e
dajel ofgwk Fakell A Qae FAHCh weld o o)Ayt
Prtobu el EgolQle] oek Ao oo ojdn #li (k

0 olgahz S4& Febshel, B 2 71 (visible) 99

-~
2
z2
~_|U2
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ol A& AsiM e vhe ATHs ARG T 49 AR

eFa st DMSP (Defense Meteorological Satellite Program) ¢

3
ol A oaledol gk 2ol e dotsb=d ARgSHA W fr &

7 dth ojegt g E ArE 9E AnE EoAEY x4 o

ool E 2 sheded®: g8 Aom AzE

Yol g0 He] oSS oju gl zlo]E Holil eF
& Yopuotth '90ddl= R0 WS} vjalste] #2o] 1T A=
=oron] (Fig. 3.4.10), Chlorophyll-a® 1 mg/m” ©]9il (Fig.
341D, BEIEFaE] k2 50 mg/m’ 24 1oko] 907}
wekth (Fig. 3.4.12).

olAE FalY 131 ¢ E o]F (Lhy) s elA Kasahara (1978)

7b Agtg Aol ot Ho Ao ol HA= s 9

A Feddde wel Watkn wag v ook ey $g
vhebel = 29lojAe Kasahara (1974)7F B gk o) ool
131 = E oA (L) sl el A FAdEw, ghar Abs we Wik
3 R FAEe] F2AdY A0 A BAVE S AoE
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Fig. 4.1. Normal temperature and fishing ground distribution
(upper) of common squid and schematic diagram of
thermal front by good and poor fishing conditions

(lower) in the East Sea of Korea.
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Appendix 4.1. Yearly fishing ground distribution of common squid caught

by squid angling fishery from 1980 to 1987.
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