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Fisheries Biology of Shrimps in the South Western Waters of Korea

I.

Species Composition of Catches and Spawning Season of Acetes sp.

for the Korean Shrimp Fishery

Chul-Woong OH® and In-Ju JEONG

Department of Marine Resources, College of National Sciences, Mokpo National University,
Muan 534-729, Korea

Investigations were made on catch composition, sex ratio, relationships between carapace length, body weight and fecundity and
spawning season of major target shrimps (Acefes chinensis, A. japonicus) in the shrimp fishing areas of south-western coastal waters,
accounting for about 45% of annual shrimp landings in Korea. Catches were collected monthly in the fishing areas from March 2000
to February 2001, using single pocket-walled fishing gear. Total 59 species (shrimps 14, fishes 34, other crustaceans 8 and
cephalopods 3 species) occurred. During the study period the bycatch-to-shrimp ratio of shrimp fishery was 2.42 in April 2000 and
less than 1 for all months except for August 2000 and Febuary 2001. Compared with shrimp fishery of other areas and nations,
these results indicate that effect of the fishing gear on catches of other species is minor, suggesting higher gear selectivity for shrimps.
Of shrimps, there were two dominant species (A. chinensis, A. japonicus). Average sex ratio was 1.44+0.42 for A. japonicus and
1.44 +0.43 for A. chinensis, which are dominant females in August. Average fecundity was 4,812 + 1,511 for A. japonicus and 5,561 £
1,900 for A. chinensis. In the two species mature females were found in the period from May to August. Similarly, the gonadosomatic
index (GSI) was higher in July and August, with a peak in July. These results indicate that their main spawning season was summer.
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Fig. 1. Map showing the study area (@).
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S-2utak As kel A *MEP ALF 5 AAAE HT 1493
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49% & AASH dxE oI WEL [987IRE FF3F
7k 19924 14400 mto. 8 7HE Be olgnE AAFHGR,
q F A&H0Z 7443 20009 6646 mto] ol2HT (5BF
AHEL 1988, 1990, 1991, 1992, 1993, 1994, 1995, 1996; §H=+4=AH8]
1989; # &AM, 1997, 1998, 1999, 2000, 2001) (Fig. 2).
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Fig. 2. Annual landings of shrimps landed on all the fishing
areas of Korea and on Chonnam.

il T F 14%0] 283 gom AR T 9o
A AT F A 8Y &L SFAHMS (Acetes chinensis)7} 425% 2
Mg w2 &g AARAL NS (Leptochela gracilis) 7}
223%, FFW7IAN$ (Leptochela sydniensis)7t 103%, §H %
220k S (Latreutes planirostris) 7V 7.5%, 12F¥] A% (Palaemon
gravierd) 7} 58%, AM$ (Acetes japonicus)7} 5.6% & 0] oA
Fo] +33A £d3Adt (Table 1. Foh YolA A £ o
Jui g2 FIANS (A chinensis)7} 378% 2 714 & H| &L
AASHL EW7IAE (L gracilis) 7F 284%, ZE4L (P,
gravier)7t 129%, $ZE W71 $ (L. sydniensis)7} 59%, W3
Lot (L planirostris) 7 49% & A3t (Table 1).

ALRE A A7, 555 2 #dRE YA o] o}
Ui oA v WA £4ojg gt & gy a7 &
FFAYEL of UE, FEF 35 2 7|8 34F 850 £¥3
Ko Al 3loiA o] (Collichthys lucidus)7h 493% 2
7+ 22 v EE AAHUT =3 o] (Neosalanx andersoni) 7}
204%, AT (Harpadon nchereus)?t 62%, 3240l (Sepia
esculenta)7t 3.8% 2 o4 Wl Fo] $H3A U (Table
2). 5% AAA Azt F AYH &2 =39 o) (N andersoni) 7}
261%2 7b¢ w2 v &S AAAN AF (Thrssa kammalen-
sig)ol 148%, #7€el (C lucidus)7t 133%, @A (Trichiurus
lepturus)7t 113%, %A (Setipinna taty)7} 6.5%2 ERRT
(Table 2).

AA A+-FA dE F P29 ¥ (D 20008 49
2428 7H8 #A eI 20009 $8# 2001 2€0) 27 149,
1642 ¥l & @€ RAFen, I 9y 7ztdle 1vw
22 veitt (Fig. 3).
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Table 1. Percentage of number and weight on target species
in the shrimp fishing grounds of Chilbal-Do from
2000 to 2001

Species Number (%)  Weight (%)
Acanthomysis sp. 4.10 0.76
Acetes chinensis 42.50 3783
Acetes japonicus 5.64 1.58
Alpheus japonicus 0.60 2.19
Crangon affinis 0.17 042
Latreutes planirostris 745 493
Leptochela gracilis 2227 2839
Leptochela sydniensis 1027 587
Metapenaeus joyneri 0.02 0.51
Palaemon gravieri 578 12.90
Palaemon orientis 0.03 0.17
Pandalus prensor 0.02 0.02
Parapenaeus fissurus 0.81 195
Trachypenaeus curvirostris 032 248

2302 71% ¥4 Jeigd (Fig 4). F2RA$-9 Auje 24
71 B 13440 A 8 ARG A g3l 1,0697MA 2 580%,
FHol TISHAZ 42% 2 vhebygch €4 Aule ¥se 20009 3
4o 04322 7% ke 20009 ¥ 2001 1¥ 47
2087 21082 vlnd A Jeldd (Fig 4). ZA7TES ¥
T Adle AN B$ 1410428 JERT SFA499 4
144104322 YEIY o)A RAPIZEEQL By 2
e AU FIZAANS 5 Gl o Bo) EHee AEgS
Bejxon 53 g 43 w&ol 74 ¥A vehde 3
g4 B3

ALY T4 (CLF AF BW)He AL F3d4
BW=0.0038CL>**" (n=70, =079, P<001), ¢HRolA BW=
0.0026CL*** (n=129, =085, P<0.001)2 Yett (Fig. 5.
FEAALY BT AF e FAHLE £394 BW=00023
CL*** (n=67, =085, P<0.001), &HANX BW=00025CL>*™
(n=132, #=090, P<0.001)2 el (Fig 6).

AN+ A TFEE T4F 546 mmol A 788971 2H, 3
A& XFFE 4% 398 mmolA 1845702 vebytth, Tes o
AMA Y HFHLAL 468+ 040mmAL, HF ETFE 4812
LSRR vyt AN 3438 X34 (EN) el #A
42 EN=81.925CL*'" (n=24, 2=042, P<OODE vextc
(Fig. 7A). 333 $9 A E3d5E 2202 997 mmo) A 8993
Meed, & Xdse 4% 543 mmol A 2152702 Jehgtd
g $AAANY H7 4L 79+ 1.2 mmA L, BT X
T 5561 £ 190070 2 VER A $RT HE LT Q ¥
atAle "ol o 2 Aoz yeyt, FIAM4$9 #44
3 IFoe) A4S EN=207.96CL (=25, =041, P<
00D 2 Yes™ (Fig. 7B).
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Table 2. Percentage of number and weight for discarded spe-
cies in the shrimp fishing grounds of Chilbal-Do from
2000 to 2001

Categories Species N1(1mber We1%ht
Oratosquilla oratoria 0.39 0.34

Ovalipes punctatus 0.34 1.13

Portunus trituberculatus 0.01 0.00

Other Tritodynamia horvati 0.03 0.01
crustaceans  Charybdis bimaculata 248 298
Philyra pisum 0.01 0.04
Paradorippe granulata 0.00 0.00

Raphidopus ciliatus 0.01 0.00

Sepia esculenta 3.84 3N
Cephalopods Loligo beka 047 0.69
Octopus variabilis 0.00 0.03

Trichiurus lepturus 220 11.27
Odontamblyopus rubicundus 0.01 0.03

Ammodytes personatus 0.13 041
Hapalogenys mucronatus 0.02 0.01

Liparis choanus 0.00 0.00

Pampus echinogaster 0.03 0.60

Neosalanx andersoni 20.36 26.12

Engraulis japonicus 0.37 3.10

Harpadon nehereus 6.21 3.55

Miichthys miiuy 0.03 0.05

Johnius grypotus 0.01 0.00
Uranoscopus chinensis 0.01 0.60

. Setipinna taty 290 6.52
Fishes Pennahia argentata 0.10 0.02
Takifugu niphobles 0.01 0.40

Conger myriaster 1.99 2.08
Ctenotrypauchen microcephalus 0.]12 022

Syngnathus schlegeli 0.16 0.05

Tridentiger barbatus 0.19 137
Platycephalus indicus 0.06 0.50

Maurolicus muelleri 0.04 0.07

Maurolicus spp. 0.28 0.14

Coilia nasus 121 251

Trachurus japonicus 0.05 0.18

Konosirus punctatus 0.02 0.40

Leiognathus nuchalis 0.0% 032

Cynoglossus joyneri 0.27 0.08

Thrssa kammalensis 2.74 14.78
Acanthogobius hasta 1.98 1.12

Erisphex pottii 147 1.17

Okamejei kenojei 001 0.06

Collichthys lucidus 49.29 13.29

Lophius litulon 0.01 0.06

Synagrops japonicus 0.03 0.01
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Fig. 3. Monthly variation of the bycatch-to-shrimp ratio in the
shrimp fishing grounds of Chilbal-Do from 2000 to

2001.
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Fig. 4. Monthly variation in the sex ratio for Acefes japonicus
and Acetes chinensis in the shrimp fishing grounds of
Chilbal-Do from 2000 to 2001.
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Fig. 6. Relationship between carapace length and body weight
of Acetes chinensis in the shrimp fishing grounds of
Chilbal-Do from 2000 to 2001.
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Fig. 8. Monthly variations in ovarian mature condition of Ace-
tes japonicus collected in the shrimp fishing grounds of
Chilbal-Do from 2000 to 2001.
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Fig. 9. Monthly variations in ovarian mature conditions of
Acetes chinensis collected in the shrimp fishing grounds
of Chilbal-Do from 2000 to 2001.
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el dAlels 11~23 W92 gt 53] 20001 7€l 23,
899 182 w¢ E2 Ada £EXFE BFAT (Fig 10B).
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+ EZo|goll A A$FA did #rolgEY H7t 678~1532
(Ye et al, 20002 Yetgon xFs 345 EEYdA F
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AN B AFo) mAE FPo] Hh Fe Aoz #
123213
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Fig. 10. Monthly variations in gonadosomatic index (GSI) of
Acetes japonicus (A) and Acetes chinensis (B) colle-
cted in the shrimp fishing grounds of Chilbal-Do from
2000 to 2001.

9 dEA7E AL dAd 9 793 €2 UERT, 44
2 SERF oFtE 793 8¥el wA e 783 8¥o] F
ATFA7E AT, o) @ Age Sevtet dAIHAA T
AAS-9 A@A717F 7937 golEtn B Anel Ao
o (Kim, 1974), %A 9 g dFAAgE FA8HA Yelgo
(Wu and Cheng, 1957; Liu and Zhang, 1981; Wu, 1991) (Table
3). 234 Xjao and Greenwood (1993)0] W= o] ¢ AbghA|
e A%y #A4a99 wald welx dx¥E oF7he] zolvt
A€ F ivtn Eauda o

AN$e) AEA Tl AdLk g 93t LA §¥E
B, AL ST o) oFH 78T 8Ye) A Ve 789
gUo] F AFJAVE AR olyF AMEZ/E YEY Ka-
saoka Bay, Ariake Sea®l 9] AT A7 (Yasuda et al, 1953; Ike-
matsu, 1953; 1963) 2 FeiA Aol AFAH (Lei, 1988) %
A A8t (Table 3). Z2v WZete Al ddsi oA =AE
B FFAAREY 4FA 717} 39N 482 BRHYTD (Zafar
et al, 1998) FH|E Aats] el Al AN $2] 4dgha)7]7F 5Ll A
622 R1HEAY (Grabe and Lees, 1992) (Table 3). o181 & A
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Table 3. Breeding period of two species (Acefes chinensis and A. japonicus) in the shrimp fishing grounds of Chilbal-Do from 2000

to 2001
Species Area Breeding period Source
Acetes chinensis Liaotung Bay, Pohai, China late May-late Sept. or early Oct. Wu and Cheng (1957)
Central western coast of Korea July to Aug. Kim (1974)
Liaotung Bay, Pohai, China late May to late Sept. Liu and Zhang (1981)
Pohai, China late May to late Sept. Wu (1991)
South western waters of Korea July to Aug. this study

mid-June to early Sept.

A. japonicus Kasaoka Bay, Okayama, (34°31'N)

Yasuda et al. (1953)

Ariake Sea, Japan, 33°N May to Oct. Tkematsu (1953, 1963)
Yellow Sea, Korea, 33~37°N July to Aug. Yoshida (1949)

South China Sea, China, 23°30'N late Apr-early May to late Oct-early Nov.  Lei (1988)

Kuwait Bay (30°30'N) May to June Grabe and Lees (1992)
South western waters of Korea July to Aug. this study

M7 AdA7ld oA Aole e Aoldf wE S
3o} g gled A7t W& AN 4377 maA
Yehd s Xiao and Greenwood (1993)¢] Hsk 9139 ch.
FAA AN R-F Aol QAN J1F FHF] B2 FL
AN FE et B ZAA G A] B4 o] P B ofd g
< H&3A7]7] 94T AT oPAVIe AT g 5
HE9 H9 AFwE nstd FRslde o go] wan
F ogudEd AMS-FY AFA7IZE sEEE 8¢, B3] 7€
A gdo] F AFAVIZ R Wi AgAdT BEE
HANe d5HA FoA7I AFEHE Aol F3FE ez wd
Hoh mapA fevet MEigRage] ANSF A4y o8&
Fugtatn o] Y-S B3] dMe A7t 2R AR
£ BT ATY ANSFY ALHS ADDHS gA &
ZALE 58 HAT Foj7)9 HAe] a7 €Y agx oI A
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