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SUMMARY

In order to investigate the relation between the environmental properties
and the catch fluctuation of set net grounds in Yeosu Bay and neighboring
coastal waters, oceanographic observations on the sea area were carried out on
the training ship of Yeosu Fisheries College from Jun., 1988 to Sept., 1990 and
the data obtained were compared with meteorological ones from Yeosu
Meteorological Station and the catch ones from the Joint Market of Yeosu
Fisheries Cooperative Society, both from 1984 to 1990.

1) In winter, the distribution of water temperature and salinity, in the sea
area not only at the surface but also at the bottom, was nearly homogenous,
ranging from 6.5 to 16.5C and from 30.6 to 33.6% respectively. In the bay the
water showed low temperature and high salinity, but the reverse took place
outside of the sea area.

In spring, the temperature increased ranging from 9.5 to 21.0°C, but the
salinity decreased to the range of 30.2 to 33.4%. The horizontal gradients of
these temperature and salinity in spring were lower than those in winter and
summer,

In summer, the temperature and salinity of the surface water was from 16.5
to 27.5C and from 22.5 to 32.4%, but these of the bottom water were from 14.5
to 25.0°C and from 30.2 to 34.4% showing highest temperature and the iowest or
highest with salinity in a year. The bay water between Yeosu and Namhae-do,
very low salinity owing to the inflow of land waters from the River of Somjin,
flowed out to Yeosu bay and the outside of Sori-do and Sejon-do. Therefore, the
thermocline and halocline were made between surface and 10m layer with vertical
gradients of 5C/10m and 6%,/10m, and the fronts of temperature and salinity
prevailed in the vicinity of Sori-do and Sejon-do.

In autumn, the temperature and salinity varied from 15.5 to 24.7°C and from

27.0 to 32.4%, on the surface, but from 15.5 to 24.5C and from 29.6 to 33.0%
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at the bottom. These values were high in temperature and low in salinity in
comparison with those in spring. From Oct. the vertical gradients of
temperature and salinity became small and the sea area was occupied by almost
homogeneous water,

Being a coastal shallow water, the sea area was influenced largely by
atmospheric phenomena such as air temperature, precipitation, etc. and so
showed large variations in temperature and salinity yearly., The coastal water
flowed out mainly between Yeosu and Namhae-do, and then through Kumo-Sudo
between Dolsan-do and Kumo-do, On the other hand, the open sea water was
supplied into the sea area from the vicinity of Sori-do and Yokchi-do. Thus,
the sea area was occupied usually by various sources of waters,

2) The water salinity in the sea area was dominated mainly by the
precipitation and its variation was large in the bay, influenced greatly by the
land waters from the river of Somjin, but small in the outside of the area. The
salinity in the fishing grounds was relatively high without significant changes
from Nov. to Apr. of the following year., From Jun., however, the salinity
decreased to continue a low value till Sept. and then increased.

3) The direction of tidal current at the fishing grounds of Pyongsa and
Jukpo was southwesterly in ebb and westerly or northwesterly in flood,
regardless of the distinction of neap and spring. The highest speed of the
current in spring was 50cm/sec in ebb and 40cm/sec in flood and that in neap
was 28cm/sec in ebb and 25cm/sec in flood. In spring the speed vector along the
major axis of semidiurnal tide component was three times as large as diurnal
tide. In neap, however, the speed vector was about 50% less than that in
spring, and the semidiurnal tide and diurnal tide were equal in the size of
current ellipse and the direction of major axis, The sea area had a
southwesterly residual current, llcm/sec in spring and 7cm/sec in neap.

4) There were more phytoplanktons in summer than in spring or autumn and
their quantity was large in the shore of Dolsan-do, i.e., in the vicinity of

Pyongsa and Jukpo grounds, and small in the outside waters distributed in the
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shores of Sori-do and Sejon-do. Thus, the quantity of the planktons could be
used for estimating the distribution of bay water.

5) The distribution of water mass in the sea area varied largely each year,
but a general tendency of the distribution was obtained with the exception of
the case of 1990. That is, from Dec. to May of the following year the open sea
water was distributed most widely and in summer the bay water or the mixed
water occupied the sea area. But in 1990 the bay water or the mixed water
occupied the area through all the months except Feb. .

6) The monthly mean precipitation in the district of Yeosu showed difference
among the years, but its maximum was in Jun. to Aug. The wind direction most in
frequency was northwesterly in winter and spring, southwesterly in summer, and
northwesterly in autumn, The atmospheric pressure was lowest in Jun. to Aug.
During the period of investigation the typhoon warning and the storm alert were
issued least and the typhocn alert most.

7) The fishes caught by the set nets were arranged in the order of catch
amounts as follows | Spanish mackerel > Horse mackerel > Sardine > Anchovy )
Hair tail. The catches of Anchovy and Sardine were high in Apr. to May and
those of Hair tail in Jun. to Jul., but Spanish mackerel and Horse mackerel
were caught during the whole period of fishing.

8) Spanish mackerel, 37 to 74cm in length and 500 to 2,600 in weight, was
caught most in Sep. and least in Apr. and their means were largest in Aug. and
smallest in Jun.

9) The range of optimum water temperature for the set nets fishing was 19.0
to 26.0°C, and in the range the catches increased with increasing temperature,
In case of Spanish mackerel the range was from 17.5 to 24.5°C, in hair tail
from 22.0 to 25.0°C, and in case of Horse mackerel from 20.7 to 25.7°C. The
range of optimum salinity for fishing varied between 29.3 and 33.96%.

10) During heavy weather, the most catch was prodpced in the day before the
occurrence of the weather, In the first quater and the last quater of the moon

comparatively high catches were made, but the catches were low in full moon and
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the last day of the month, That is, the catches were high in neap and low in
spring.

11) The set net catches showed a coorelation with the quantity of
phytoplanktons, Most of the planktons appeared most in bay waters, the amount
influenced largely by the inflow of land waters in summer, and the catches were
high in summer when the open sea water, over 32.86% in salinity, was
distributed least. Therefore, the most important factor influencing the catches
were regarded to be the productivity of food organism in bay water into which
abundant nutrients were supplied by the inflow of land waters. That is, the
fluctuation of set net catches seemed to be influenced mainly by the

precipitation, the distribution of bay water, and the productivity of food

organism.
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23, I chge] 19889 NEolw, B e 1990d,1989d ! 1987de 2 Jehdd.
R MAHZ 29 KAESS RARHI 4F 2%2M M Hn, RAEEHEB%) ¥
RBEFHR(90%) 9 MR22 @oldloh

Table 2. The number of heavy weather in Yeosu from 1984 to 1990

Kind of Typhoon Typhoon Storm Storm

heavy weather warning alert warning alert Total
Year

84 0 1 0 8 9
85 -0 3 0 12 15
86 0 0 0 9 9
87 2 1 1 12 16
88 0 0 1 13 14
89 0 1 0 17 18
90 0 2 0 25 27

Total 2 8 2 96 108

2, s BB miEel BR

1) KEs @] 54

® Kigel KF5H

Fig. 8, 9 9@ 10& 1988 6¥*¥¢ 1990Qd 12¥€71=)9] % - ERKES AFSHE Ve
Wi glc}h ojRell of3td, o] iRl £5 K ®L BeAHol FA A 2t e F(A)LA
2= &F d2A Jevnz BHE F£E5 KE e @S gEaE o 2o,

19884 (Fig. 8) 692 K@l BRIl AMTo H/EAZ NiEZ S Pl FHRHIEOE
R e WH, SR ER MhEdAME (REKQ Skl ABZoE KAHE #4E
olty. a2y THo| HY #FRW HiEke FFESWY KiEAS KA 850 ZAAM W/
g HOKBEZEA WA 3, FRERS #HEBR BhEdMe AFEE 0.5T/miled] X
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Fig.8. Horizontal distribution of water temperature in 1988,
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o £ BEEAKEREY 27.5T 7t Udetdth kBATMES RE A5 EES KMEE e
#RE o EREHE, ERIM e B #HEEE Fid XAFESE BRiEd. KkZFde
9ol & Kifiol THH=Z KBS oM HEE RKEIM 17.5~24.7¢C, ERNA 16~24.5
T Ao

1989 (Fig.9) 9l 1¥-le AMolA BRE e KiEkel #Hkrd B8R wtozle B/E
e FLHHES T KEKS RASR £XB HiERSY FHE ot KA AkFME
B 0.4¢/miled] XBARE FRate], ol 2 HAHS KEdHRS B/ $T 23
¥ 2490= A9 Dz FfE. 3ot MMERZoRRE SUEAC FHAHE BHold,
48oe R JmEAZE HMEBXLE RS KBS KFME o Folxinz WEHM
2o Kol A F—3A €cvh olg T KHHS SYd= =Y RERWIAM fiE
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of F3stch. ERIAY o3 YL 9¥EAM H S st KTME 1T/ miles] Kl
AiRE Bisty, ZEANME KB KFMEEZE Fob fikel BREA gov, ozd Mme
109702 #gech. a2id, 11€o] = ERS KBRS HRE 3, 28] A9 HRE
@kt i, ol ¢ ¥ 1290] HYE o2 HERE
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ol A THLZl Alzsted, 53 AEZozRHe HEK HALER BF KEASY 5%
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9. 2eu 1082 Mael FRst 1264 2R 33% ol4e kst s#sHA €

26



120 %¢

=
4 R
‘3
yov
.

) -3
b ‘-
-

o
2 o

o
o ‘.
= oy
b
| 3
4
e
-
~
o
‘®
Cad
o
-3
o

Fig.11. Horizontal distribution of salinity in 1988,



1989d¢] 734 (Fig.12)& B9, 19L& A% mEsk/t AMEBCE KASE HiHol
U, W5 e AE R 2R —#de, 2¥9de HEZoZREHY HEHK o WA
of ZFHAM KM EHEGsKS] &Fo] G Yo EoiME, AM KBS HiEEZo
2 A #EER, MER ML mAS ke AE el HOMEZR RAS WMoMEE
0.2%/miled] WAHHRE BRI o3 HES 49oE ALY BHATHRS HHE I,
S5H9dle WME R 28E 33.0~33.4% <] Bk SHA €t

6YFEAM HGol Azt olxw], RMWZo 2 RElS] (EHESAI HESY) AFEtd THo|
SAM ZR B KESKI HMEZRoR AA EEDY ERE Zidmol 25.0~31.6%¢9
B@ske dolAtt, ERdXe MER NiEZTozRY BEASAKT ARZSE KA
FrEBs #HERE e KE PLo2dd BHATRY BFRET ¥ £/ EK@EHKkE 8
Yoz #FlE, ERIME RBZo2RE o KMk HKET SMNEZCZYEH BHESK
RALE FRAH KHEANM KTEE 0.3%/miles] BGHTHRE AT ¥ E (K@SK
o NHEZoze HRS @M=, ERIMe EARS %as KEozYHo mEasAst
A", 109 RMe] EWMSK EE/F MR G ol EM@yke] HAREE KA
€ 129704 e,

Likel #RE EM3Y, &ZFo] @5 @7t ®F 32.8~33.6%, BEF 32.6~33.2%
2 HEEdAd mEsA7 RATTD. HFS W45 #le %F 32.0~33.2%, ER 32.4~
33.4% 2 39 £RKHAM oz HWoyRRC BREZ, £ BEASL 349 (33.4%)
Ut EFole ERSKIE BRA 8Y7tA M=o, Wae] ShEEe ®E22. 5~
32.2%, ER 30.0~33.0% 2A #£4 RE#SES T4 (22.5%)d Yelys, =& M &
WMok HORY SR BBSK RASZ 2 BEYS 2XBAA HiERY HEME de
LoAM @WaEiRel ERTT HKEFde XZFEY E#HAI HMEC @oElce £F 27
0~31.2%, EMR 30.6~32.8%2 7I&7t2] Mkt WA S

1990d (Fig. 13) 9] 1€& AM EBHAIT A WEsol HEE KHE7RA vin, KFE
B KhEe #k7t AREZoE WA #E MY Lol HEEST. 290 HolswA
m@srol Hof 33.0% oldel WAKkrt WME HmMe HOESE Jdelvdm, Rl (EEaK
€ fiE%es A #eREY. a3y, 39| HY HmESKkE Bolx oo AMZozvE
€ BHESA7T #oRS L, FFERS HRE LSS RE e MBS KI KA W|ME ERe
FLHGEAM HEEET 49 ol ¥ SUZAE AME EHSKY HKEE &0 A AANA #
/8 BE7LA oA, 649 HYE AEESZYEY HAol doUAM (EEMSKIE ZIL B

28



i

87} m‘voi o ‘;a' 1287 10¢
Fig.12. Horizontal distribution of salinity in 1989,

29
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Table 3. Annual catch composition of dominant species caught by three nets in the

coast of Yeosu from 1984 to 1990 (unit : %)

Year 1984 1985 1986 1987 1988 1989 1990
Species

Spanish

mackere] 19.5 279 21.6 28.3 24.3 50.6 57.3
Horse

mackere] 10.9 1.8 22.3 46.9 22.6 40.4 4.0
Sardine 28.1 10.7 41.6 3.0 20.4 0 8.4
Anchovy 15.8 45.6 9.6 12.9 20.8 1.4 4.7
Hairtail 20.6 5.7 1.4 0.6 3.4 3.8 12.7
Others 4.9 7.7 3.4 8.5 8.5 3.7 13.0

Total(kg) 284,316 236,088 258,348  223.104 177.360 174,840 246, 060

S ARHG] BB RIS Fig. 31(A)olM BW iz, e}, mSoje 19903, Asyol
1987d, Aolg) 19864, Wx, Ao, A& 19854, X 19843, Fx& 1988de) 2
Z wol I3, 4K, 2T, A& 19884, A7yo] 1985, Folal, zZx 19874, o
A, ol 19899, x| 19849, ogoje 1986 HA FHUT)

2) A #%

AIECE A ®polA e AERE AR M JYehud Fig 329 oo, e 4¥%H
119712 8709 < ol folx e, o @M BR MAKED CPUEE 6~89q ¥2
Holx, 11¥€o) 713 B},

A3 fgtel MB& WESZ] AdM B A RAS) Dis) 19849~1990€3H (T3 74
Ao RBRELE RIS AHRIT} 5% olste] AMS JEHAMO R s TAHN ML
€ Table 4 3 Fig.31(B) st #t}, o|xlo] oj&}w, 49& W7} 79 4% 2 M oEm, oo
ol AAelo, S¥ele WA} 47.1%2 7% gout, Hojels} 23, 6% Hat WolxA s, 6
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Table 4. Monthly catch composition of dominant species caught by three nets in the
coast of Yeosu from 1984 to 1990 (Unit : %)

Month 4 5 6 7 8 9 10 11
Species

Spanish

mackerel 7.3 15.0 28.4 30.7 33.0 43.3 47.7 97.3
horse

Mackerel 0 5.5 1.2 23.7 38.4 28.3 45.5 0.8
Sardine 0.1 23.6 41.1 30.3 0.2 0 0 0
Anchovy 79.4 47.1 21.0 2.9 8.2 0 0 0
Hair tail 0 0 3.7 3.2 12.2 21.8 3.2 0.1
others 12.7 14.7 4.1 9.2 8.0 6.6 3.7 1.9

Total (kg) 72,660 202,848 329,232 299,112 316,184 268,044 76,332 35,424
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Fig.35. Annual(A) and monthly(B) variation of catches by three nets
from 1984 to 1990.
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Table 5. Catch composition of dominant species caught by three nets in the
coast of Yeosu from 1984 to 1990 (Unit : %)

Places Pyungsa Jookpo Ando
Species

Spanish mackerel 24.0 35.2 35.2
Horse mackerel 13.1 21.9 23.2
Sardine 28.9 15.1 10.3
Anchovy 20.1 16.2 12.8
Hair tail 6.4 4.2 6.7
Others 13.8 7.3 6.7
Total catch(kg) 453, 456 572, 280 574, 200

Aol RS #iEsEY CPUES #8/2 Jebd Fig 374 w=w, EEES 49 KHs
a4, 2 FE Bt 99 FAst =9, 109 olF& @A#t CPUEE Wiz 28 R
oluh, 114l 2 3ol JAsl S Rol dach 4xe BT A F8% ¥ Feme
Bd (Fig.38), 24 £@ghe A #BlM A< MPsA 1988970 2 Mghe Holx
¥t 19899 ol ZA Mwmste MU, AEE AN v FILBIBS Aol
Y ZREB v HdolXE Wolth. AMENe A #iBE TSN R fsEo] 494 ¥
AT, BABRERES Fo@Bd A T4, #HEmpe] 4o 8Hd|, £HRWH A 9¢9
of vebdc,

1988~1990d (343N 71X #rimipol s AME Aol wEEE Fig 33404 uUehd 1
st 2o, 88dde EMI], 89IRE LA 90ddE /Y B MERS YEuL,

dAe) BEEHE WEI) sl 1988~1990d (3dzh) AR 6¥EH 8¢ Atolel #rig
AEANM BEHS ABRET WEY KR Fig. 399 2ok 19889 6¥ol: mmRo] EHst
o, 1097 BaalRe B0 T4de 698} KM 8UNC BAMERS Uiy

70



200 [
o——o: Catch 1
e---0: CPUE. /

/ 4 150

150

(10’Kg)

Catch

84 85 86 87 88 89 90
Year

Fig.36. Annual variation of catch and CPUE of Spanish mackerel
caught by three nets from 1984 to 1990
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Fig.37. Monthly variation of catch and CPUE of Spanish mackerel
caught by three nets from 1984 to 1990,
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Fig. 38, Annual(A) and monthly(B) variation of catch of Spanish mackerel
caught by three nets from 1984 to 1990,
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Fig.42. Relationship between water temperature and CPUE showing the
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the fishing optimum temperature at three nets from 1984 to 1990
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