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SUMMARY

The fishing ground of a Yellow tail from autumn to winters is formed
near Chujado on the northwest from Jeju Island, through Hwado on Jeju
Straits, to Marado on the southwest of Jeju Island.

We analyze the relationship between the fishing condition of a Yellow
tail and characteristics of oceanographic in these seasons to investigate
why a poor or good catch is produced. Also we investigate the
mechanism of fishing ground around Marado, which shows the best
catch of Yellow tails near Jeju island.

In addition, in order to explain the reason, we investigate statistical
analyses on a catch of Yellow tails in Korea and oceanographic
characteristics of the southeastern Yellow Sea, the southern coastal sea in
Korea, surroundings of Jeju Island and the mechanism of fishing ground
around Marado. All these studies are summarized systematically as

follows:

1. The changes of a Yellow tail production in Korea are like the
followings: From 1970 to 1985 it was the same level with the 31-year-old
low catch under average. After this period, in spite of an increase and a
decrease in the amount, the total catch of Yellow tails recorded above
average. During this period, the resource of a Yellow tail changed with a
five or six-year cycle, especially a catch increased greatly from 1995 to
1998.

2. The large powered purse seines get the best catch in Korea because
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they are operated all over the country. This is followed by Set net,
Handline fishing. Excluding the Large powered purse seines, if we look at
operation styles classified by areas, Yellow tails are mostly catched by
Set net in the East sea. In the South sea by Trawl and Handline fishing,
in the West sea by Stow net and around Jeju Island by Handline fishing.

3. The tendency of catching the fish according to Set net in areas is like
the followings: In Kangwon and Kyoungbuk they get a good catch in
May, June and October. Among these months, the amount of a catch is
peaked in October. In Kyoungnam province, they get a good catch in
May, December and the former is the better. In Jeonnam province, they

get a good catch in April, May, and August, and the last is the best.

4. In the sea around Korea, migration of a Yellow tail shows a
following aspect. It begins to migrate toward the north such as the
Yellow sea, the South sea and the East sea of Korea from the south of
Jeju Island and Tsushima current where they passed winter and spawned.
This migration continues until September or October. After October, it
begins to migrate southward. In November and December, it comes down
to seas around Jeju Island from the Yellow sea and the East sea, and it
stays in these area to winter and spawn until February or March.
Therefore. the fishing ground of a Yellow tail by Handline fishing around
Marado targets a school of Yellow tails which migrates southward so as

to winter and spawn.

5. Low temperature water about 11.0~14.0T in the middle or bottom
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of the Jeju Straits generally appears from July to October and is
distributed from the western entrance of the Jeju Straits to the middle
of the Straits. However, the area is sometimes enlarged to the coast of

Sorido.

6. In autumn and winter, the environmental condition which is suitable
to form fishing ground of a Yellow tail is created around Marado. The
reasons are like the followings: Firstly, a front of lukewarm water
temperature and salinity is created between inshore water and Tsushima
current. Secondly, small-size eddies are developed due to fast tide and
irregular configuration of underwater ground and island. Thirdly, high
water temperature of 16.0~20.0TC is maintained by excellent horizontal

and vertical mix.

7. Around Marado. The tide fluctuation is explained like the followings:
During the flood tide, there is the northwest tide whose flowing average
speed is 1.6knot. During the ebb tide, there is the south-southwest tide
of 0.8knot.  Therefore the flood tide is faster than the ebb tide.
Momentarily fast running fluid of 1.4~28knot, and 0.18knot north-west

residul current are also measured by a current meter in the coast.

8. In autumn and winter around Chujado. Fishermen get a good catch
in the year when high water temperature about 15.0~18.0T is
distributed and the isothermal lines range rarely around Chujado, in the
Jeju Straits and the southern sea coast of Korea. On the contrary, they

get a poor catch in the year when low temperature water of 11.0~14.0TC
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is distributed widely around Chujado, in the Jeju Straits and the southern
sea coast of Korea. The reason is that high temperature water of 15.0~
18.0C from the southeast of the Yellow Sea and the South sea coast of

Korea doesn’t have any effect on coasts around Chujado.

9. In autumn and winter around Marado. When the coast around
Marado is connected with high temperature water of 15.0~21.0TC from
the southeastern Yellow sea and the southern sea coast of Korea,
fishermen get a good catch. This is due to distribution of water suitable
for a Yellow tail to migrate to. On the other hand, when low
temperature water under 14.0TC is distributed widely from the southeast
of the Yellow Sea through the southern sea coast of Korea to Marado,
high temperature water can’t reach to Marado. Though the southern sea
coast of Korea is connected with the Jeju Straits, there is a case when the
sea around Marado is affected by oceanic water whose temperature is
over 21.0C. Under this impact, a Yellow tail has a difficulty in migrating
from the southern sea coast of Korea to the sea around Marado.

Fishermen get a poor catch in the year when these phenomena appears .

10. Although low temperature water under 14.0T is distributed, and it
results in a poor catch at the fishing ground around Chujado, fishermen
can get a good catch at the fishing ground around Marado, if high
temperature water of 15.0~18.0C from the southern sea coast of Korea is
connected with the sea around Marado through the eastern and western
coast of Jeju Island. Therefore, fishing grounds are formed by a school

of Yellow tails which migrate southward from the southern sea of Korea
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to winter and spawn in the sea around Marado in autumn and winter.

11. Around Marado in autumn and winter. Fishing grounds of Yellow
tails by handline fishing are formed with a school of Yellow tails
migrating southward from the coastal sea and staying around Marado to
winter and spawn due to following factors. Firstly, a front of temperature
and salinity is formed between inshore water and oceanic water around
Marado. Secondly, small-size eddies. Thirdly, excellent horizontal and
vertical mix which is created by strong tide and geographical features
including irregular underwater ground and an isolated island. An
abundant school of Yellow tails stays in front of the tide where a good

fishing ground was made.
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Fig. I -1. Bottom topography of around Jeju Island and the East China

Sea.
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Fig. 1-2. Mean catch of Yellow tail by the fishing methods during
1991 ~2000.
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Fig. I -3. Migration path and spawning ground of Yellow tail around sea
of Japan(ENAMI, 1975).
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Fig. I -4. The bodily appearance of Yellow tail.
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19703 %-¥] 20003742 3192k Sejviel A2 s oA o8 g Wojo A%
d Fol¥F HFE Fig. O-10 JehdAd. HAAH L 19719 761M/T
ol HiolFL 1998l 9620M/To2 YelY AAHoZ FiFEAE Y
Bl A 71 g7 gFe o 3600M/TolA).

1970~1984\d Atelol= Bl g Fol] vls) Axd oj¥Fe ey 198
5~2000 Alolol& 1992~19M4YEE Astnes BF EA dewt. 2
g1 AMIINF WololgdF WFL 5~6WE FrE Fgo] WEHYR
1997~20001d Aol W37t 74 AA el

-
| mean catch

CATCH(10 3M/T)
FS

Fig. I-1. Annual catch of Yellow tail in Korea during 1970~ 2000.
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}- —a&—: Set net
—@—: Handline fishing

CATCH(10° M/T)
o - N w o [4,] (=] ~

1991 1992 1993 1994 1995 1996 1997 1998 1999 2000
Y EAR

Fig. I-2. Annual catch of Yellow tail by the fishing methods
during 1991 ~2000.

W wto] o] WMFL Ueld A2 ZA Fo] YFH(46,355M/T)F Bl o ¥
Fe gFAFQ26,711IM/T)0 o 7Hg Bel 8=y gFes HFAY
(8,000M/T), AAF71(4,069M/T)5 €22 o/ g=H A

PG $2uet Aol zgo] olFolAY FAFL FAMHL, A
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&3 Z718d @9, dPAY o YFo] F£3 Frhstedl v FAEHY
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Fig. I-32 1991'a%€ 2000d7kA4 1063 Algdeleg $-2uezt 8
o]y Fe Yeld Ro2A FolgF 41,763M/TF FAtol 26,613M/T(63.7%)
o2 713 A et ojA e AQAJA AAFRoE PG %
figo] AZFHE Fol7] YE R FAS A FEH X7 632IM/T(15.
1%)2 713 31 9822 ZYxE 4157M/T(10%), AF%= 3,09M/T(7.4%),
A= 1,008M/T(24%), Aebd = 504M/T(1.2%) 59 €22 YEY &
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Fig. I1-3. Total catch of Yellow tail at the locals in Korea during
1991 ~2000.
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(240%) 59 €olon, Aedrs A5429%)°l 7t 3 7|1HAAHAY
(328%), AH7187%) T €X2 Yesh MAAFL AFH(95.4%)0|
7P w1 A322%), 713AAF18%) 59 «€AXZ YEGe AFEE
A 71(95.6%)7F 7+ A ekt
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Table 1. Frequency of local catch of Yellow tail by the fishing methods
during 1991 ~2000.

set net
gill net 48
Kangwon purse 'seine 13 100
long line 0.4
swing net 0.2
EAST SEA others 19.1
set net 79.7
gill net 9.2
Kyoungbuk | purse seine 7.3 100
handline fishing 0.1
others 3.7
trawl 39.0
handline fishing 24.0
gill net 13.7
Kyoungnam | purse seine 6.1 100
set net 56
longline 38
SOUTH SEA others 1.0
longline 429
trawl 328
handline fishing 8.7
Jeonnam set net 29 100
purse seine 25
gill net 18
others 8.4
staw net 954
gill net 22
WEST SEA Incheon trawl 1.8 100
purse seine 04
others 0.2
handline fishing 95.6
otter trawl 2.7
gill net 0.6
JEJU ISLAND . 100
longline 05
purse seine 04
others 0.2
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4) o7 FoIYFH Wol FAYF AEF

19783 58 1998'd7b#] 2143 -2yt ol 79 FoYF o] Fo|gF
o] ¥F 33& Fig. O-591 Yerdrh
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FREQUENCY(%)

Fig. I1-4. Ratio of monthly catch to total catch of Yellow tail by Set net

CATCH(10 M/T)
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in Korea during 1991 ~2000.
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-
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Total catch

Yellow tail catch

YEAR

Fig. II-5. Fluctuation of annual catch of fishes and Yellow tail in Korea
during 1978 ~1998.
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ojFolAL JFE & F U 53, AFE FAAFA AN vl AF
5 o] o]y Fo 50% ol AR Yt
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Fig. I -6. Fluctuation of annual catch of Yellow tail in Jeju Island and
Korea during 1991 ~2000.

FREQUENCY(%)

L I L - " I s s

Marado Chujado Jejucity Seogwipo Hanlim

FISHERIES COOPERATION

Fig. II-7. Frequency of annual catch of Yellow tail in each fisheries

cooperation of Jeju Island during 1991 ~2000.
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drojo] Ay HF oY F W3E Fig. M-8 YehiAdt

AFEo A ol Table 1149 o] Atald7r] oidel A3 95% ol %
oY= oFe] FFHE XL FAES vgdER Yeh(Fig. D-73%).

AFE BZo 9% FAEE 199 IIM/TE 52 o8& ¥ ¥ 549
AR o go] HATIF 8YRE ThA] o] Fo] AFRHUA 10¥e F£H3 F7t
7] A&t 1196 45M/Te2 Huoj8S YegdF oA 723t

gt 190 28M/T2 FAERT & oS Ro|HA 647A A%
Hck. 223 9YRE ol go] ARHAA 1099 IBIM/TL2 35387 Al
Zato] 129 88M/T9 Hxoj¥g ettt wetx FAE9G wietx9
o] YR &71 L HuojYo] Yehte A7) 5& vns ¥ o #lgest F
Az v 1Y 5L oF& Holxn U

8

---@® --:chujado
—&— ' marado

CATCH(M/T)
B8 3588388

-
[=]
T

o
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Fig. I1-8. Fluctuation of monthly mean catch of Yellow tail caught by
the Handline fishing in Jeju Island during 1991 ~2000.
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129) AF7iojMel s ojgg wol o FFe] 10:d(1991~2000)3F d9
< Fig. O-99 derdlg. 2 A FAZAA HuojgL 19999
260M/Tol Q2 HAolge 1991dal 150M/Tolth. a8 oJgFo| F&
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ntgtee] HuolyPL 1991l 640M/TolA  HAolEe 20000
AOM/Toltt. 283 o gFo] F&3] WEIdE 199119929, 1997~
2000 Atololl Vel F Azl G E o gF9 zol& 19919
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AU 2AE9 upetes 199193 1998~1999d & A3 AAH o2 AL
H &g o]8% WEAFS B
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Fig. I1-9. Fluctuation of catch of Yellow tail by Handline fishing at the
Chujado and Marado in September ~December, in 1991~ 2000.
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AFe FAHA] FHdd AAG o3 ojddA A 1998~1999d 2d
o] FojYF A8 e YUY HIAS AQEE vu 24T dYE Fig
I-10, Fig. O-1191 et
Zh AFE AN BAG o] 4 wojoj Y7 W3
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Fig. II1-10. Fluctuation of monthly mean catch of Yellow tail by Set net
in the west of Jeju Island during 1998 ~1999.
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Fig. II-11. Fluctuation of monthly mean catch of Yellow tail by Set net
in the east of Jeju Island during 1998 ~1999.
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Fig. I1-12. Monthly distributions of Yellow tail caught by Purse seine in

Korea during 1991 ~1999.
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Fig. 1-13. The estimated migration path of Yellow tail in Korea.

- 27 -



5. 8 ¢

Wolo] aAAFHE 737 At 31:d2H1970~20003)9) FAY I
oA FAESS HZ 10d3H(1991~2000)9 A Hd, +HE, AJYF Aw
TS o188t 7 o YFAFT B, ool mE A, ojdd, AxH,
U ol YFI 7 83 AFE v BT ARE 2%sd dgH Zo.

L. $Euet Wojo] AN AYF WEFL 1970~19853 7R = 3143t H
ol Fro e Az oJYFo] FAHJYLH 1F Aol YFe FHe
AA T AAMH o2 FIAFE Uz JobA T oYFro ¥
YFo] FAHAL. o] 7IZHF HolAUFL 5~6d FU|Z AFHE AY
S YER L 53] 19959 FH 1998712 o g Fo] A A F7HH

2. ol EE Y A5 FAYEd AGAM xgdo] olFolA of
e 7 w31 gie2 FAY, AWy 59 £oln dPdEE A
A9l 2AEAHE Y FLoME AAY, gl AAE, AA
g, A7), Mt s A, AFEddAE A7l s F2 o
At

3. AAGe o3 AWEE oYHE= FAFE RU Bdre BREREE
5~643 1089 ol YFo] B I3 108 Hu o] o] Yeyr FPdd=
T 583 129 o]y Fo] B IF 5¥U HuojF Hdd:e 4~54
3 899 ojYFo| B IF 8¥ol HiojYFo] Yedd.

4. AU FHHA oI {FFEL AFE F 4 divfdFidge ¥
TRNAE AdFoENE 3~487H F 2 A3 - FHFoz RAA

- 28 -



7] AlZatdd 9~10971A] o] 3 {7t A &EHs 1080)F Fatatr] Al zEy
11~12490 FAQo2HE AFE FAHG7R olFsg 2~397132] 4F
R AZFAN AFstn Qv 2D wEls FEHGe - 54
o} 7] ojFe EFURE AFFog o|F3E Far|e] Wl g i
o2 a& ofFo|th

5. AFE dEAt] HAY FAFANE A Fd Woir} oy 9
.



m. AF= A7 9 njete FH342 3%

DA thehd uish go] AFAANS FAE FAAGL 3 54 ¥
odoj el Alzs: sdolun AFE AAFoT das A E77 P
S$EE FRdel vhaEsA ojFo] YYHEE ool FFL WAL HY
2 AFE ARAMIAN AAAE AL BAR AFE FAAGN
olojgo] YHHE B4 Fefstugt gtk oA AFE T
ool Y3} AL AFSHLS sebgel o} Mol FolPFFA 50
m~A%e ALt Polo] Ak L oY HAFLA 150~180TEHFAH
Ztg 3, 1987), 150CT(FH, 1964), 453 AFEFL 16.0~17.0CGR1L, 1992)
o F3e) AF FHL Fu 2AHAL

2. A5 9 WY

D AT fFedd A

O A& v go] AFHPU] FAE FHHAYL - 54 %
o] oF9 AzHE HYoldN AFE ANFo 2 FaIfse 277 o
3 B}5E Ao ugestA] ojFe] FAHHBZ o|Fd JFE v 8
g 9 AFE NEAGGZR] dAHE A} L £A387] Y8t Fig. M-134
Zol ATl FEAFoF Y 49 HFBS M S HAFHA
A4 2370 AA-olA 1995 10¥ 10~11¢Y, 1149 27~28Y, 12¥¢ 13~14
dof] AFE ofPYAEA A3 (250G/T)ol sl =Ald CTD(SBE-19) #
Zx8 F Wol9 FAYFSFol s 50mFTH AFe F&, ¥ ¥

-30 -



Fig. II-1. Location of oceanographic stations at the Jeju strait.
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Oct. 25 - 26, 1999

1
125°E 126°E

Fig. M-2. Location of oceanographic stations at the study area in Oct.
25~26, 1999.

Jan. 11 - 13, 2001

1
125’E 126°E 12T°E

Fig. IM-3. Location of oceanographic stations at the study area in Jan.
11~13, 2001.
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Fig. M-7. Horizontal distributions of temperature and salinity at the 50m

and bottom in Jeju strait in Nov. 27~28, 1995.
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Fig. M-9. Horizontal distributions of temperature and salinity at the
50m in the study area in Oct. 25~26, 1999.
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Fig. MM-10. Horizontal distributions of temperature and salinity at the 50m
and bottom in the study area in Jan. 11



B . * 3.? . —{srew [~ . N .“; . —aew
. ., . <

D e

e
T Surf. Temp.(T )
126°99°E 1% E

Bott. Sal.(psu)

Ll L
1360 € W E

Fig. M-11. Horizontal distributions of temperature and salinity at the
surface, 50m and bottom in the study area in Dec. 13, 2000.
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Fig. I-14. Drift track of TGPS Buoy around Marado in Jan.

30~31, 2001.
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Fig. M-16. Horizontal distributions of temperature and salinity at the

surface and bottom in the study area in Sep. 13~16, 1993

(Kim, 1996).
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Fig. I-18. Horizontal distributions of temperature(a) and salinity(b) at the
surface and bottom in the study area in May, 1989(Kim, 1996).
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Fig. IV-1. Location of oceanographic stations in the study area observed

by the NFRDA in Oct. 1991 ~1999.
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Fig. IV-3. Horizontal distributions of temperature and salinity at the
50m in Oct., 1994 and 1999.
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Fig. IV-4. Horizontal distributions of temperature and salinity at the
50m in Oct., 1993 and 1998.
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Fig. IV-5. Annual catch of Yellow tail in the around sea of Marado
during 1991 ~2000.
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Fig. IV-6. Horizontal distributions of temperature and salinity at the
50m in Oct., 1991 and 1998.
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Fig. IV-7. Horizontal distributions of temperature and salinity at the
90m in Oct., 1992 and 1997.
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Fig. IV-8. Bottom topography around Marado.
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Fig. IV-9. Distributions of Handline Fishing boat around Marado.
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Fig. IV-10. Annual variation of mean temperature and catch of Yellow tail
around Marado in Dec. during 1990~ 2000.
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Fig. IV-11. Current pattern around Marado during Flood tide.

Fig. IV-12. Distributions of Handline Fishing boat in the Northwest sea of
Jeju Island([], O : Handline fishing boat).
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