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Abstract

Distribution of Anchovy was analyzed from the experimental operations by the small
anchovy drag net fishery in the coastal area of Yang yang - gun and Myongju - gun of Kangwon
Province from October to December, 1994.

Temperature ranged from 11.4C to 17.4C throughout the experimental period.

Fishes caught by experimental operation vessels were composed of anchovy, Clupanodon
Punctatus, Pleuronectidae, Tetraodantidae, Acanthopagrus Schlegeli etc., and the anchovy
occupied more than 99.6% of the total catch.

Anchovy was characterized by the most abundance of the catch for the individual less than
6cm and the gradual increase after October for those larger than 6cm.

CPUE(catch per tow) of anchovy was 684kg in October, 784kg in November, 1,590kg in
December and mean CPUE of 3 months from October to December was 1,066kg.

Fishing grounds of anchovy were formed in coastal area, from 37° 45'N to 38° 04'N, off Kang-
won Province.

Distribution density of anchovy in Chumunjin —up, Kyohang - ri Sachon - myon, and
Sachonjin - ri coasts was higher than the other areas.

Anchovy caught in this surveyed area was recruited from July to September at the length
class between 2cm and 3cm, and grew to the sizes between 4cm and 6¢m in October, between
5¢m and 7em in November, between 7cm and 8cm in December.

Recruitment of anchovy increased from July to September and suddenly decreased after
September. Individual number of the population was the largest during the period from August
to October and gradually decreased after October. Biomass continuously increased after

August, and was the largest in December.
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Fig. 1. Study area for the small anchovy drag net
fishery in the coast of Kangwon - do, Korea,
1994.
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Table 1. Scales of boats used in the trial fishing of
the small anchovy drag - net fishery

No. of Name of Gross Horse = Number
boats boat tonnage(T) power(Hp) of crews
1 Ssang - dong 7.93 220 6

Cill - sung 4.24 240 2
2 Yong - sung2 5.59 305 5
Tea - bok 4.96 240 4
3 Dong -- meng 7.31 320 5
Nam - kyeong 6.67 320 4
4 Dea - bok 7.93 220 5
111 - sung 4.97 160 5
5 Bang - jhu 7.93 315 6
Dea sung93 6.61 305 2
6 Hea - yong5 8.55 240 5
Hea - young 6.67 240 5
7 Kyeong - buk 6.70 160 6
Young - pung5 4.96 160 2
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Fig. 2. Changes of water temperature at the 0 m
layer in the coast of kangwon - do, Korea,
1994.
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Table 2. Monthly catch by fish species from the small anchovy drag net fishery, 1994 unit : kg
Fishes October November Dcember Total
Engraulis Japonical Large 6,940 40,128 95,413 142,481
Medium 12,758 62,968 116,205 191,931
Small 32,998 109,368 144,599 286,965
Sub - total 52,696 212,464 356,217 621,367
Clupanodon punctatus 18 2,155 56 2,229
Pleuronectidae 4 8 - 12
Tetraodontidae - 4 - 4
Acanthopagrus schlegeli 7 9 - 16
Other fishes 2 34 5 41
Total 52,767 214,673 356,278 623668
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Fig. 3. Monthly catch ratio of small anchovy drag
net fishery, 1994.
(A ¢ Large Engraulis japonica, B : Medium
Engraulis japonica, C : Small Engraulis japoni-
ca, D : Other fishes)
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Table 3. Monthly number of operation per boats,
days and tows of small anchovy drag - net
fishery, 1994

Effort October November December Total
No. of oper. boats 7 7 7 7
No. of oper. days 34 116 107 257
No. of oper. tows 77 271 224 572

Table 4. Monthly catch per unit effort(CPUE) of
small anchovy drag - net fishery, 1994

CPUE October November December Total
Catch per boat(kg) 7,532.4  30,667.5 50,896.9 89,095.5
Catch per day(kg) 1,550.8 1,850.6  3,329.7 2,426.7
Catch per tow(kg)
Engraulis Japonica 684.4 784.0 1,590.3 1,086.3
Other fishes 0.4 82 0.3 4.0
Sub - total 648.8 792.2 1,590.5 1,090.3
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h
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Fig. 4. Monthly CPUE(Catch per tow) by the small
anchovy drag net fishery, 1994.
(A : Total, B : Small Engraulis japonica, C:
Medium Engraulis japonica, D : Large Engrau-
lis japonica, E . Other fishes)
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Fig. 5. Monthly fishing grounds of anchovy, Engraulis japonica, Small anchovy drag - net fishery was

shown by catches per statistical block(1'x 1') in the coast of Kangwon - do, 1994.
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Fig. 7. Distribution of fishing grounds of different length of anchovy, Engraulis japonica, by catch per hall

of small anchovy drag - net fishery in the coast of
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Table 5. Catch ratio by length class of anchovy,
Engraulis japonica, from the small anch-
ovy drag net fishery in the coast of Kang-

won — do, 1994, Unit : %
Length(cm)  October November December

~4 55 0.1

4 375 9.1 0.7

5 24.8 15.2 1.0

6 17.1 33.6 5.6

7 5.1 26.8 33.5

8 2.3 7.2 28.1

9~ 7.7 8.1 31.0
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Fig. 9. Monthly change of fork length of anchovy, Engraulis japonica.
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1,851kg, 129 ) 3,330kgo. 2 X ¥ T 2,427
kg/d g e, 5IMERBELS 108
685kg, 1190l 792kg, 129 1,591kgo 24 10
~129 B 1,090kge| A =ul, ol AL i R
%] ¥|3le ¥& CPUE FZFoletn HolAtHE
SRR BT, 1985~ 1989).

2 Al M e 2A7F RS 99.6%0]74
ol 1 i AXES BAEIEL 0.4% nITto. 2 w]n]
st} ol & it 71 A Polde g
2 2] gto] Fof o] Hul&o] 0.5%(F @54,
1991~1993)m] kel A} v 23 A S el A
o} oy B Qe A ke &L AE 1E
3lH o] A7 wro g ZFddAte Aol 2EMQA
Wolddl 3t MY BHEEE Yt 2
i, 53] Adx At gL AR AKRIE
ST HfE REHOI 2R A7AQA AL E
88 3oz Yzt

Adzge ot mEE Fx e AR #BRM

B BY, 1089 o8 Ix 9 AL HA o
Y9 79.4%7} 4~6cm HBEE L2 JE g} F
28] BeAQ] B & REAAHE 2 dA
FR 8 ol 5o EI BARYE 6~8¥d %
S B 2(FYPFANEZY, 1994), o| & fMmPto] 7~9
Yoll& 2~3cmZ YA AN Mol mAT Re
2 AztEY. =3 o]l E MMARLS 1094 E 4~
6cmZ AAs 3, 119 9= 5~Tcm, 1280 & T~
8cmZ HESHEA 10~12¢90 FA * HEHSR
ol 5l& Ao F3 g@riFig. 9).

ol 9} o] BRAMAS 98 Mot A gk
HEe A9 dAgle Ao Z Hol 10~12¢90)] F
BEE RO € HA = ARMBEHR oW
Zdedetel A B BAE XA S Fuise
Rezxz Azt & vk a8 g2 B gtel
AAA X & F2 4~109 Atold] gEFfo] o]
oA 1 em, BX o JHTF HFt A E-AE
B AL A FAME v uH g4 JeEl D, &
RS et GF o2 HE T &igo] ol %
X7 zdtn, A E A A KR
AR e 3822 Ao 9L IpRHFIT
dAFoz B{ A% e o AT 8
K4, 1992). =g FX o] PRHTE B3-S ZiR
317) w &l #e] o) F ®rk ol T3, F&
= dFE e Aoz dA UchE, 1992,
1988). o9} e A oz NE #U3H € 3
HolA] HAE oJH X9 PAZ ] =A% o] F
oA £ e Ao AAHDR, Bdr FIFTF~
HET At Sfste WAL 25 22 9o
A ERBRE Y1 B e ot g9ddn

T, ZY s dtel BREE Ix9 49 71
T 9 AP 5 A3 E Loty Y3t £k
B ot AAISH ed, 2o e #9492
@7 AslM e F71te) A oA £
ol¥ XAt A AEE o] &3l 3 E 3 B
oz gt AF T ¥4 = ELEFAN PRO-
GRAM(Gayanilo et al., 1989)& o] &3¢ o0,
oA7]o] dag daje AYEAA e F2 Gt
o £¥de A S AL R 7] EFH FAE A}
R e, AR M=0.83(F 8 #4441
%49, 1990), fRiEE8E Loo=15.4cm, HIEMA 4

-232-



LR ikt B X Q) 447 ikl d3te

&
@b 7
35
_ /
: [ i f
4 : b
25 | ' j !
T 7
z ! | ]
L
1.5 7 l = / ! i
14 1 ! ’
s No. of recruitement
No. of population
o+ Biomass of population

7 Z
J FMAM]JJOSOND
Month

Fig. 10. Monthly change of index of number of
recruitement, number of population and
biomass of population for anchovy, Engra-
ulis japonica in coast of kangwon - do, 1994.

B Lr=3.0cm(Z, 1992), HE 8 £k HEBFLCHF
$i(terminal F)¥ 0.1% g0

Fig. 102 7 daiGol oA gl A
& g9 mARERS MAES Xt #
ol sfste X RiERHRHE 334 A
B WE) HES Vel Aol & Y E At
Aol 7~99o] 71 BE fiAe] ol Rl 1
99 ol F F43 A=Ak 22 RIFREFK
(A FF)e 8~10¥84 7HF e, 109 o
F AM3 ghHEe S Holxn ey 109
ol ol £&x 84 oMK}t AR A by
tHFig. 10). ¥t ol e} HFER S 1049 o] F 4
& Z718td 1290 71 ¥ @S e el
ol ¥ o8 ¢ CPUEY F7igtx #¥ A&
Fqlon, BRIl fAEMK o2 B u 9A El
o] #8E Zlol w2 HFERSY 7o 9§ Ao
2 Azter}. o)} o] Ao AT we} EEO
2 AArE RiERo 278 e R fE oo
AA ] AFo] Z/8E AAZN RERHS A
27t Z7HE & o] opd el Fo& Aot A
t}. 29k ol g o] 3§ e MASE 13 7
H o] HEF B BEojd G A3 AL
tegel wEE M 9L FA dode
AL on gictn & 5 Qloh

E,7~990 MASE oA X & 6~8Y
EEE Yl on, E HANS Bl 3oz B
B B4 e & Ao B(GE F, 1980) FHE 4 U7

o Foll 5~7H ol o] & E MARA A F=3
B EIRC 9% Fol MARC] F&3HA
g1, 10~1299] RFEEANE %S vAA €
Aoz gdtdd.

ol ZALZ} 19943 10~12¥ 71X 37 Hel 2
A @717k 2ALZAM 15~234<Q FA 9 24
ol et 2ALEA] RP oz EM FE
dARE AFEF e oo U B
e AR E 47 Al e 2~3de] ASH
A A 27 A FHES, o] FAARAL T 2A
7t Al & 8to] o] Foj Ao & Ao PAdAT

BYE FFTH FFTF ALAHG A 19943
109 R E 129714 75(143)2] &8 A A% oA
ol 2% AANE A RE o HAAYL ] 44 &
At 23 g Bl EM8H '

1. A8 g o) KBEAfHAE 109 16.4~17.4
T, 11494 13.3~17.0C, 1290 11.4~14.3¢ ¥
Fogx dx7} BXT £ 3le 22UVt 44
I Uit

2. 9x9 A7 ojYu &L 2YAA Y v &
ol 71 ko, 104 o|F Aol & mat &
g A9 o gy go] Dot F - HFH A ]
ol v &o] ol e AFT Ui

3. A7t 3 Aol Aol o3t o3 E o] F
' g5, Aof, 7tA4v], Bof, A4 E Folu e
o] & "x|71 99.6% ©|4-& AU 7|Elol &
¥ 0.4% vl o]l o 7| et F Folle A7t )
HEol it

4. Bx) 9] 1A Y Fo] g FL 109 o 684kg, 1149
o 784kg, 129 1,590kgo. =4 10~128 H 7
1,086kgo| A3 12499 /M4 ¥2 @& JYeEhiA
ot
5 8 7d iy @ dxFHGo|gF F x|
ol gt Wx|o #ig e 59 37738 ~38 043
o] ZUE FUT, HFT, FEA At G
A& vind neA debon, thEsi g vl
o RS waFe] At ALME Abd R e At
oA BxAxrt watch
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6. FHEE FX 2 MEMEE 1099 3~12cm
¥ 2} mode 4, 5cm, 119 4~ 12cm ¥ 9 mode
6, Tem, 129 9] 3~13cm B ¢, mode 7, 8em 2 1}
EPskTE.

7. 10~1290] F2 o¥s & A= 7T~999)
2~3cm f@aEEC] o) Fd MAH 104 4~
6cmB AA8la, 1194+ 5~Tcm, 1299 &= T~
8cmz AU A MEH FAE ol A
2 vElst.

BE M

B KR EER(1994) : FEHE TFE fuge] A1kl A
1. BiRFAEREHE, $125%, 96~102.

B SrAKEEIRRBR(1990) © ¥R MERFS) B IERER
E.OKERFENERS, F115K, 108~111.

B 7k BEIRPET(1985~1989) : MINFAXE K. $6~10
%.

FYFAR(1991~1993) : FIYFABTALR.

S8 - 25 2(1986) : Bx) 9] A E M .
Ha vyehde B&s) Bk o shol. kIR
# 37, 151 156.

44R35(1992) : B B X, Engraulis japonica?)
Mg S A, BIKERER HEEAEk

2R3, 106~130.

SrSREE - AnIR(1988) : W3R, Engraulis japonica BB.
M) SESA. MEKERER, 259, 65, 139
~144.

AMRE - ARETI(1965) © F A o] T4 RN FE. 1
waRE dX ol £ Bete. AERIEFERY
6, 37~50.

FMETD - FRIR1991) : F X JINBATY BIBTRT
WISl BEst. MR, 27(4), 238~246.
MR - BATI19TT) - RE Rl A EA gpf
el WH Anel e R KIRRRHEE, 16,

73~85.

TR - B - FNEE - BT - RS FEN - E
FREE - L5k (1980) : HX] &HiFS) Mgkl B P
FUDKERSR BEFRA BEHRSE, A129, 1~
37.

Gayanilo, F. C., M. Soriano and D. Pauly(1989) : A
draft guide to the compleat ELEFAN. ICLARM,
70.

Jin - Yeong KIM(1992) : Relationship Between
Anchovy, Engraulis japonica, Egg and Larval
Density and Environmental Factors in the East-
ern Waters of Korea. Bull. Korean Fish. Soc.
25(6), 495~ 500,

-234-



