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A Study on Fisheries Management of Beam trawl for
Shrimps

Taeg Yun OH

Department of Fisheries Physics, Graduate School,
Pukyong National University

Abstract

This study was conducted to characterize shrimp beam trawl fishery and
biological parameters as well as mesh selectivity for main target species
sampled from fishing experiment in the coastal waters around Geomundo,
South sea of Korea, from November 1998 to October 1999.

The total catches amounted to 2,162.1kg (728,138 individuals) and
consisted of 175 species, 135 genera, 80 families, and 23 orders. Fish were
composed of 123 species, 97 genera, 58 families, and 17 orders, accounting
for 98% (in weight) and 18% (individuals), respectively. For shrimps,
85.4% (in weight) and 96.7% (individuals) with 36 species, 27 genera, and
11 families; for crabs, 33% (in weight) and 1.2% (individuals) with 8
species, 7 genera, and 5 families; for cephlaopoda, 0.6% (in weight) and
0.1% (individuals) with 7 species, 6 genera, 5 families, and 3 orders; and
for stomatopoda, 0.9% (in weight) and 0.2% (individuals) with a species.

The major species that occurred in each area were Palaemon gravieri and
Parapenaeopsis tenellus in the north and east of Chodo and Plesionika

izumiae and Solenocera melantho in the east of Geomundo. While P, gravieri
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and P. fenellus were caught at a depth of 20-40 m near Chodo-Sonjukdo
S. melantho and P. izumiage at 50-80 m near Geomundo.

Most of fish sampled were less than minimum length for sexual
maturity, raning from 0.7 to 560 g with an average weight of 16 g. The
dominant species were Argyrosomus argentatus followed by Cynoglossus
robustus, Pampus argenteus, Pampus echinogaster, Sphyraena pinguis and the
commercially valuable species were P. gravieri and S. melantho, amounted to
54% of the total catch. The other species were by-caught and discarded at
sea.

The spawning season of S. melantho was estimated between August and
November and the size at 50% maturity for females to be 20.3 mm in
carapace length (CL). The life span of this species was estimated to be
25-26 months and the maximum CL was 48 mm for females and 34 mm
for males. Growth parameters, K and L«, estimated by the modified von
Bertalanffy growth function (VGBF) incorporating seasonal variation in
growth were 1.02 yr' and 4378 mm for females and 1.85 yr’, and 27.50
mm for male, respectively. It indicated that there were differences in
growth performance index (¢‘) between females (3.29) and males (3.15).
The instantaneous total mortality coefficient was estimated at 1.87/yr and
2.93/yr, and natural mortality at 1.22/yr and 2.06/yr with fishing mortality
at 0.65/yr and 0.87/yr for females and males, respectively. Age at first
capture (t)) was 0.67 for female and 0.73 year for male.

The spawning season of Trachysalambria curvirostris was estimated
between June and August and the size at 50% maturity for females to be

189 mm CL. The life span of this species was estimated at 15 and 16
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months and the maximum CL was 34 mm for females and 28 mm for
males. Growth parameters, K and L. estimated by the VBGF incorporating
seasonal variation in growth were 1.40 yr' and 29.54 mm for females and
2.00 yr', and 18.95 mm for males, respectively. It indicated that there were
differences in igrowth performance index (¢’) between females (3.08) and
males (2.86). The instantaneous total mortality coefficient was estimated at
2.86/yr and 2.75/yr, and natural mortality at 1.67/yr and 2.40/yr with
fishing mortality at 1.19/yr and 0.35/yr for females and males, respectively.
Age at first capture (t) was 0.47 for female and 0.41 year for male.

The spawning season of P. tenells was estimated between July and
September and the size at 50% maturity for females to be 121 mm CL.
The life span of this species was estimated at 15 and 16 months. The
maximum CL was 21 mm for females and 16 mm for males. Growth
parameters, K and L. estimated by the VBGF incorporating seasonal
variation in growth were 1.22 yr' and 22.0 mm for females and 2.00 yr’,
and 12.66 mm for male, respectively. It indicated that there was differences
in growth performance index (¢’) between females (2.77) and males (2.51).
The instantaneocus total mortality coefficient was estimated at 2.55/yr and
4.88/yr, and natural mortality was at 1.66/yr and 2.68/yr with fishing
mortality at 0.89/yr and 2.20/yr for females and males, respectively. Age at
first capture (t.) was 0.35 for female and 0.46 year for male.

The current exploitation rates of these three species were calculated at
34.8%, 41.6% and 34.9% for the 5. melantho, T. curvirostris and P. tenella,
respectively.

Selection parameters ‘a’ and ‘B’ of the master curve for S. melantho were
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884 and -5.89, and The selection factor of the master curve (L/M)s; was
0.67. The optimum mesh size of minimum length for sexual maturity for S.
melantho was 30.7 mm. Estimated (L/M)sy for T. curvirostris and P. tenella
by using the master curve of S. melantho was 0.73 and the optimum mesh

sizes were 255 mm for T. curvirostris and 169 mm for P. fenella

respectively.
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Table 1. Details of beam trawl experimental fishing in Geomundo Islands,

the southern coast of Korea

Number of  Towing hour Towing

Month Year Fishing day hauls (hour) speed(k)
Nov. 1998 3 15 7.8 15
Dec. 1998 4 15 75 15
Jan. 1999 4 15 7.5 1.5
Feb. 1999 4 15 8.0 1.5
Mar. 1999 3 15 7.5 1.5
Apr. 1999 3 15 75 1.5

May 1999 3 15 8.0 1.5
Jun. 1999 3 15 7.3 1.5
July 1999 3 15 7.2 1.5
Aug. 1999 4 15 8.2 1.5
Sep. 1999 4 15 7.7 1.5
Oct. 1999 3 15 7.5 1.5
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daietol A i ofdFAAE S AEEE ABIAAALE AL
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Fig. 3. Developed drawing of the Shida shrimp net and a model picture
(from National Fisheries Research & Development Institute, NFRD],
2000).
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steel pipe  PP¥ 9, 1-15m
265, 0.8m
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o <
<y

FERYAL

weight 80kg
steel pipe
@ b5, 8m

stone 10kg

Fig. 4. Developed drawing of the Southern rough shrimp net and a model
picture(from NFRDI, 2000).
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Fig. 5. Developed drawing of the Japanese sand shrimp net and a model
picture(from NFRDI, 2000).
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2) =dEH

MezLe AGYE 1FF YEE At 45 ZHE £HoR 29
BARE ALEEHo ged, 19879 Sy AR A% 2E A
olg-38 FHriojgder =t 2 19909 FadW AFA FFAAM
Aelw 8 sfde] Agrzdo] Agzoidiezr AMHAh awa of 3
Ao dRE AAE" THAYF olFATHAYY FUZA AeEFAUL
2 A He @Ae) oj2s Utk wEhA HA) 4+E YT 2T
S olotzwolg e Al ol E4 FHoIY MY 2FRE THEL

E!

i_.

otzgoidell A Algste Apee YR 10677, AGHE 408310]
37l 4z AA O glen, 88 viyke Fy¥MHow IES W 26mm
2bol 1B 2 59 14RE 9Y 3197R =Hstn Athds s 3 Aael #
gk 72 A3z A3, FANYRER A6z, ATER A8H). of o HF
o 19933t 1994\ 9] ok 1,700E 7} 5800= o)A 200082} 200132 ¢F 300E
o 500202 AA ZasAed, olgh 2 d4e wAEs Bvie S ?
3 Ao 2 AladcHTable 2).

ol TG AbEEE A$E2Fe AAddEade] 3167, HEhdel
557710] 717k #7h AgE Aol Utk o]de FFHA v 5E vUe
zedoln] o]EHo W& 16mm olifolx, FHA, AAA, AFHA B g
e odol i 109 195 E &3l 49 3097, A5, REFT, SEF H
gazdel s 09 198 &3] 64 3047A 2Hsolgazt ¥ A
T ©E 7 AZE Aoy, FAALREE Aoz, AT AF). o] A
e 4§ (southern rough shrimp, Trachysalambria curvirostris), 3 3l(shiba

shrimp, Metapenaeus joyneri), 12}l 9-(chinese  ditch prawn, Palaemon
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gravieri), UHFA}A)-(Japanese sand shrimp, Crangon Hakodatei) tiE4GA
$-(big head shrimp, Solenocera melantho) 52 W4 0.2 Table 29} o] 1993
Wil 1994 o= ¢F 6,9008 3 7,600E8, 2000d@ 3 2001 <F 1,200
29002 oA FFATA DL, FFAF

o] 1990t 2o} 2000t Eof Zolg AL AdMez

BIAIE E38te] b 23 e FHEn. BT I oddL o
A2 29 F GHE AHESHA 1, AARS st BEHxUES Fo
2A oA B3 Ao B EAHE orA7IL U

Table 2. Annual catch of beam trawls, 1993 ~2001

(unit : mt)
fishery O 1993 1994 1995 199 1997 1998 1999 2000 2001
Eg:;faimwi 5871 1759 1007 491 59 40 738 254 504
Demarcated 7 665 6,924 7,413 3607 2503 1066 2478 1232 2948

Data : Statistical year book of maritime affairs and fisheries.

APEGe AT(AF) 1B K AR gt AT U Aol Yo
M, @AIE g e ATIR $F 9vel RS FHstel 1BYTS
% £5 31 Adgk Ad Al FHE 2o H9E EoAx
2 &3, SHe Pujd] ddAyT WRe FHuch @A el YEol A
1e RART B8 @as0l e A

Zole WES Fo} 432 WolAA s, @ALE Bole ANE LA

O
ot
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A AlolE wha A dste] FfR WMol HnE g

Aol A E ldst Pidibeam)w B9 Aol A A7 10~15cme]
S AbESta, o4, nE Ao Me H upolZE ARSI, 9 E, =AY
ol M= thipio] FRPE slzbolr vt A& UHFig 6). AP A B ALE
of F& AAsis eS8 xEsh: gbe, dmAele A ALgEar e
o ohale el Fob & Foixa g, 2% F oA FefEol o
o Fh Abarvh sl el AU E ldohs nElEe] #ojARE

ofdf wehi QLAY FEYS/} kel el 4R e Ap el BE

st BAS, o, AEFAATE EH: o DFAGe) A Apgahs H
spojaiis g olal feile] ol virl Wi ol whiel A% wsAw
sobgre i Aok webd 9594 A E0R ade) 49S 298 o

oAl M Abgehe Vb chhs Abgaw .

Fig. 6. Photographs of beam in the beam trawl gear.
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2. A F-x=oidd e olgE =4
1) AAgEe =4

o] A A7 Fot A} $-Fube] ojHEL 235 803 1384 175F 724,726v}E]
(2,162.1kg)d o™, o] F olFE 17% 583 974 123%F , A|-¢-J& 18 113 274
6% , ART 15 571 74 8%, FHFT 3% 53 65 7%, AUF< 1FUH
(Table 3 and Appendix 1, 2, 3). °o|AE& F@FuEE AHEW M7
85.4%(1,847.2kg), 915 9.8%(211.5kg), A F 3.3%(71.4kg), AZFF 0.9%(19.0kg), <
AF 0.6%(12.9g) wolth 183 o] u|FHI L2 e A$F 96.7%(n=700,765),
o} & 1.8%(n=12,990), AE 12%(n=8,618), VZF 0.2%n=1,924), FAF 0.1%
(n=429)¢] we]ith o5 A E 2L FHuER AASFH S 2 Fig. 79
LFER AT

100

mWeight
—_ OJNumber
=
@
o
g
s
@
2
@
a.
Lm—; | B
Shrimps fishes Crabs Stomatopoda Cephalopoda

Fig, 7. Percentage composition of all species caught by beam trawl in the
research area.
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Table 3. Aspects of classification for shrimp samples by beam trawl in the
research area from Nov. 1998 to Oct. 1999

Orders Families Genera Species %
Myxiniformes 1 1 1 0.6
Carcharhiniformes ] 1 1 0.6
Rajiformes 3 3 4 23
Anguilliformes 3 3 3 1.7
Clupeiformes 3 8 11 6.3
Osmeriformes 1 1 1 0.6
Stomiformes 1 1 1 0.6
Aulopiformes 1 3 4 23
Ophidiiformes | 2 2 1.1
Gadiformes 1 1 2 1.1
Lophiiformes 2 3 3 1.7
Beryciformes 3 3 3 1.7
Zeiformes 1 ] 1 0.6
Scorpaeniformes 6 12 17 9.7
Perciformes 22 34 44 24.1
Pleuronectiformes 6 16 20 11.4
Tetraodontiformes 2 4 2.9
Theuthida 2 2 1.7
Sepioidea 2 2 2 1.7
Octopoda 1 ) 2 1.1
Shrimps 1" 24 36 20.6
Crabs 5 7 8 4.6
Stomatopoda ] 1 I 0.6
Total 80 134 175 100.0
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2) -7 =4

A E7Z St ol 8" AeFE F 113 274 36F o ArHTable 4). ol& &
H e} f$-7HPenaeidae)7} 104 11F o8 714 gty o g s mrla$3t
(Hippolytidae) 7} 4% 6%, Z # v]aj23}H(Palaemonidae)7} 34 6%, =3}A)-¢3
(Pandalidae)7} 24 5% 2] 402 gyith ol 4n}e] A &-27} 28202 A
H e 778%% AAF WA, thE 4G A% (Solenceidae), = A)-$-H(Alphei
-dae), U7 }-9-3(Pasiphaidae), 7}A]WA)5-37}(Nephropsidae), 23&A133}
(Ogyrididae), AA}-$-iHSergestidae)= zZVz} 15 15400}

Table 4. Aspects of classification for shrimp samples caught by beam trawl
in the research area from Nov. 1998 to Oct. 1999

Families Genera Species %
Solenceidae 1 1 2.7
Penaeidae 10 11 30.5
Palaemonidae 3 6 16.6
Hippolytidae 4 6 16.7
Pandalidae 2 5 13.9
Crangonidae 2 2 55
Alpheidae 1 1 28
Sergestidae 1 1 28
Pasiphaidae 1 1 2.8
Nephropsidae 1 1 28
Ogyrididae 1 1 28

Total 27 36 100.0
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A58 F ol YFFL 1,84%kgol th(Appendix 1). ©o] & hFFAA7}
32.6%(601kg) .2 7} ol olFHYeH, I e2 I3 31.4%(581kg),
EA$ 11.4%(210kg), vFFAFFAS 7.1%(131kg), 71E 3 v} 3} R -§-(Plesionika
izumiae) 6.6%(122kg), ¥1A}--(Parapenaeopsis tenellus) 61% (112kg)2} #=°|ii, ©]
E 6Fo] M7 HA oyF T 951%E AAFL. YY ALFHFE £
700,765l = 21 & pH]AR$-7} 48.6%(340,950vtE) 2 1A Eol o HHIA
oo, tgog 712mulEsAS 21.9%(153,4100)2)), WIx}-$11.3% (79,0830}
2), AETBAF 7.3%(50,840nt2))8f L B2A olF 4Fo] o|HE ANFFe
891%E =A3te Aoz Yo B3t F&8 78 A F-(Parapenaeus
sextuberculatus), 7 A 0] Al--1+o] LA|$-(Exoplaemon carinicauda), 749}o] &) ¢
(Palaemon tenuidactylus), ©) %2 A]9-(Palaemon pacificus), Palaemon sp., KLu}A)
3ol I AR ol (Latreutus  mucronatus), O} 2] K ulA)$-(Birulia
kishinouyei), 25720} A)$(Lysmata vittata), AAFA]2-3}9| Sabinea sp., 7hA|2
AN $-(Nephrops thomsoni)e o} m5Hlgo] B5% 01% FE 24 o)$ FUch

44 ofF F F& 119 20Fo2 7178 B, 3HAR] 641t 89 10%
o2 7P AL F 47 oJAHUAFig 8). 4 oy FE v 3
o1 794l Z+zh 39.0%(720.5kg) 2t 46.9%(328,454nte)2 7} o] o] E
T, BAQ 119l ztzt 0.7%(12.2kg)t 04%(2,739vt2])E 7H HA oA
23



——1Biomass
—a— No. of ind.

Biomass(kg)

X

E:

Menth
Fig. 8. Monthly variation of biomass and number individuals of shrimp
samples by beam trawl in the research area from Nov. 1998 to Oct.
1999.

(1) 57 2%

TAHEE ol8E F 4= Table 59 #o] ACEH 1-~3), BCYAH 4-~9),
C(10~15 "éxd) FHAM ZhzE 19, 27, 28F AT I F =AY, WAE, 2ot
HIAl$-= A, B, C A T o8 HRN 5, F8HMetapenaeus joyneri), &
M- (Alpheus japonicus)= A, BT HANA, dEFAMNS, HEFZEARS-,
Znotegf ¢ CFHAM F2 oA -7 YT FE FHEE
HH CAAoll A 535%(988.2kg) 0 2 7H4 wokal, o8 F/HE WEFIEAT

RIEARS, AR, ZepHlAe-e] Eellen, oYvlee BAYo] 406%
(284,749ut 2y 7} @Sk, o8 TR aEAS, UAREe] Foln.
2l AAQM T a7 F2 A HHIY £, 79 54 o83
& B AA SN BB EAS, BT DETAe, FuHERm oA
§, olgaviag-, EF-Hmmebge, HFLSERENFF, CAHAME Hrtojain}
E3AYE, TR, mERA$F, ARFRARE Zbzhe) Ao MRk o] of
HH o
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Table 5. Species composition for shrimp samples caught by beam trawl in
the research area

Area A B C Total
Species N W N W N W N W

Penaeus chinensis 5 1546 12 5062 10 684 8 27 1,345.6
Pengeus japonicus 1 250 52 2175.1 53 2,200.1
Solenocela melantho 35 3710 50805 6005229 50,848 600,893.9
Metapenaeus joynert 1,434 5,996.5 1,461 73807 33 180.8 2928 13,558.0
Trachysalambria curvirosiris 12,122 81,562.5 15,522 73,8076 11,601 54.813.0 35,245 210,183.1
Parapencecpsis tenelfus 30,740 523738 47953 59,331.0 350 406.7 79,083 12,1115
FParapengeus fissurus 249 10196 367 L1703 12249 62,8451 12,865 65,035.0
Metapenaeopsis dalei 1 08 120 210 657 5979 778 989.8
Parapeneus sextuberculatus 20 168.0 20 168.0
Trachypeneopsis sp. 4 89 4 89
FParapenaeopsis hardwickii 1 15 i 15
Perngeus sp. 6l 506.4 61 5864
Acetes chinensis 52 110.1 158 514 2 08 212 1623
Leptochela gracilis 19 6.5 kl 422 9 487
Palaemon gravieri HIT9 24,0491 216,160 3614918 13611 15,2373 340,950 580,778 2
Exoplaemon carnicuda 1 1.7 28 1292 29 130.9
Palaemon teruidactytus 3 30 3 3.0
Palaemon macrodactytus 3 22 13 257 12 169 28 458
Palaemon pacificus 5 22 5 22
Palaemon sp. 1 10 1 1.0
Alphets japonicus 1,041 20248 1,037 1.174.8 126 6836 2,204 38832
Ogyrides orientalis 2 0.7 10 39 20 580 32 626
Heptacrpus futilirostnis 9% 3541 M 116.8 67 61.0 434 5719
Heptacarpus rectirostris H“ 206 44 206
Latrewtus planircstris 152 69.2 6 17 158 709
Latrewtus mucronatus 8 45 8 4.5
Birulia kishinouyei 18 6.8 18 6.8
Lysmata vittaly 8 124 8 124
Pandatus prensor 190 4750 4 66 81 2005 275 682.1
Pandalus graciiis 140 187.3 140 1873
Plesiomka izumae L& 357 kY24 1624 153015 1222574 153410 1224554
Plesionika martia 150 116.5 150 165
Flesiomka ortmanm % 120.3 %N 1203
Cragon hakodatei 1 641 30164 1,136 16529 13761 1260233 16,538 130,695.6
Sabinea sp. 2 59 2 59
Nephrops thomsoni ] 125 5 125

Total 150004 3512068 284749 507670.2 257012 9882050 700765  [.847,1720

% 269 1902 4063 2748 3668 53.50 100 100

N=number of individuals, W=wet weight &)
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Fig. 9. Carapace length distribution of shrimp samples by beam trawl in
the research area from Nov. 1998 to Oct. 1999.
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ORSETIES

oA GellM AYE oF= 175 587 974 123Fo] A th(Appendix 2). 2
Zof| Al Fo}E(Perciformes)o] 223} 34%& 44F 02 7P dhesiA ol H U,
I o2 7hxpu] 2 (Pleuronectiformes)o] 63} 164 20%, &yl o] & (Scorpae
-niformes)o] 63 122 17F2] «o2 ugyd. o5 354 ofFA ofF{F7t
810z AlF7T Tt ofgE B 9 659%F AAF WA, YAo|E
(Myxiniformes), & 4}o]%(Carcharhiniformes), B}t}H o] & (Osmeriformes),
]

le

o] = (Stomiformes), &7 o] & (Zeiformes)2 ZHzb 13 14 1F0] o] &5 o]
202 LR
FE2 7 ge Fol oFH olFe AHAMelFl 7hxr] 7 (Pleuronectidae)
31, t2 o 2 dx H(Engraulidae), %¥E & 7} (Scorpaenidae), o]
(Sciaenidae)®] ©]F7F Ztzt 754 o H At
ojfol olgZ:ee 2115kg0] QItHAppendix 2). L Z X TX|(Argyrosomus
58

argentatus)

7F 10F 0]

%(33.4kg), A tH(Cynoglossus  robustus) 6.7%(14.3kg), ©}#
(Lophiomus setigerus) 4.8%(10.2kg), F%7}ol(Scyliorhinus torazame) 4.4%(9.4kg),
733 X (Leiognathus  nuchalis)y 4.3%(9.1kg)e] T2 2 ojgHUon, o5 5F0]
66.2kg 0 2 HAo)BFHEY 361%E AAJrE AAdsEe FFA 1793091y
(13.8%), 2 5 (Acanthogobius flavimanus) 1,1280}2](8.7%), K732 1,0877}2]
(84%), MM 977utel(75%)8] Fo g olf=A o, o] 4F2] ofHv|art
WA o Fulge] 384%F AAAUTE 2ot Fol(Raja kenojed), i 7HRE
(Dasyatis akajei), WAo] (Anguilla japonica), %% H(Synodus variegatus), Bt
ol(Monocentris  japonica), i w(Beryx  decadactylus),  XE3}5-(Ostichthys
japonicus),  E-2HSebastes  inermis), 9B (Sebastes  schlegeli),  F]:-zlT]

(Hexagrammos — otakii), - X|(Prigcanthus  macracanthus), o}§-§ 7} 2){Goniistius
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zonatus), H/dol(Ditrema temmincki), F 4 Fel(Repomucenus richardsonii), <k
B (Repomucenus valenciennei), 31 o}(Scomber japonicus), ¥ 8]E7}Av}(Laeops
kitaharae), -&7}Av)(Cleisthenes pinetorum), ¥ 2] 7}2v|(Limanda yokohamae), 2
7y Ay vl (Microstomus  achne), 7+ U] (Platichthys  stellatus), St 7)(Paraplagusia
japonica), &0 -(Lagocephalus wheeleri), 2-23(Takifugu niphobles)S-& z}z} 1w}
24 o 5ot

4 olf olF S R 1290 56F 02 s e Fo] EHYO Y, F
o] gt AlRdle 6Eedle 3BFoE M He F FE YEAY
(Appendix 2). 18]35 o Evu|+2E 1o 14.5%(1,880r}e)& 713 Fol o F
oy oo MuE o 8ddE 41%G31ntA)EA AR HS nFE

LHER SAT

.27 .



o] MAH HF =% H9e 07~5600g olnom, sHAE
AT FBL 160g oAk FHE FFFFo| 100g o] oJFL HFo], ¥
540, Fol, #ried, oFA, ©17|(Zeus faber), =¥ BB, IFX|(Liparis

tanakai), Q55T (Uranoscopus japonicus), i1, Z7pAlu](Microstomus

o

achne) 5 11E0|Qct. wae) AT FFF o] 10g olatal o1FL 36%o]
3, 10-20g9] O1F S B5To2A, oYE FZoA oFW HF FHo|
20g ola & 4 61202 AM oY £ Fol 50%2M olUEFe YREo|
~ojol AL Axlgek 22 % AR BgFHe] 10g <l o FL =
heel, o), Aol, Eutx), AW, ®ojg), £, Wedel, ol AW, AFol,

A, Gl gol, wiFel, e, EolEx], @], x3kF, vH3],
71v], AakR], 9], gRdR, noped, dEvtdE 2534, B, F
A, obgEvY, % te, 2, BEYSE, 2a3Ys, B, Y5, &

7pARbe] Soldth FERlE Ee AAFuEe] & BEFA, ok, FEC
A, %2, THAYRY AT HadsFE 22 307, 2551, 1102, 14.6,

5.1, 7.3go 2 el (Appendix 2).
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@) 5ol AF 24
oA HAE T AHE ofF FollAM oFHug 2AMEC] EAY, HUHL
2 223 FEAFA o AF 2L Fig 103 Dok olE F UFAE A
A FEu)ge] 158%, ol Hu)5ul o] 84%F Y FolHES YEE £
ooy, AAHY7} 10.0~220em(FFAZ 148em)E A HAHSAY 173cm B
o 2o mAldolrl =72 ol 1 ule olFu| Lo L sMdlE B
d, FHaAsAadel 260omel AUl AAESIE 9.0~29.00m(EFA A
15.4cm), HAZ=AAS5A% 275om) wWoje] A HArE 10.0~21.0cm(H 2 %
('3
(%4

¢

HAM=AQA 2000me] 9dle A"AEYST 5~21.00m(H A&

),
11.3cm), HaAFs5AA 25.00mQd mAn 7|2 AAHY7E 7.0~24.0cm(¥H A %
17.5cm) 2 4 ti-o] vldsoirt of g ot

ofz A go 2 olgEH YA, Mg B At 8E FEAY A
AT 6.0~120om(B A% 81lem) & YeElter, thge g ¥ol gy £4
o] AW E 7.0~150em(BFAA 11.00m)2 HAA5 %) 80cm X
o 2 A7 FE oAUk o9 Fe] REHo R FHHE T8 oF
Fito]l HAaAsAARY S uAselrt £ o HHn e dAevh
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10. Size distribution of fish samples by beam trawl in the

research area from Nov. 1998 to Oct. 1999.

Bar : Minimum length for sexual maturity.
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4) o182 £

NS$FE AL F4o3Ee v4s; FFL 332936vel 996.1kgol At
(Table 6). o] FelA HPH2Z o] &2 7t5Ael e AL @7t23 8t
H(HTFHF 266.8g), oA 46vle)(BEFF 255.0g) Pl 23, Hluw
Z ol gu|go] Fol 4EAC] Ak B F e 11,0007t o]F ojHE F9
Py A FHLE 279gS Yehddth olg} ol AEIHA} e T2 vl
7 =% Hz, Bnd ojyulsrl B T T FH A dedoRA
olf, AR, AUF, dAFY oJYEL il YA Frigdr & F
Act.

T, o8 F7/E oYFF YEFF E5oYFH ¢ 518 L Table
73 gk AA oY2FL 21621kgolPon, o] F ARFHFE 85.5%(1,847.3
kol i, M$FE AU AR, AR, dF, QAT AYFFLS 145%
(3149%kg)A AT A¢F oM AFH 77 AAY, dE2AF U7 R FY
Atgg2 AHEE F e WE, $E dEFEAS, 24 UEAS AR,
gl g, ZAFNS T YT FL 1,717.8kgolAA T, HAAA o]YE
et AZHeFA A, A% BTN 2Hde 2E, 35 odd: 1
ghu A -k BzEte] zelgo g AE A, CrIdae dEFIAFD
W At AEFoz #ostn ANtk webd AFH shA7E ol FE
He %& 1,1660kg0lR T, YA EeojdER AF HA7E gle ATRe
gl A B s Aes veigd g, o|HAFP TR A, B CollM Z#ZH
13 oY Ee) 49%, 39%, 49%7} AN Frse] AAMHo 2 of 46%

7t #71He Aoz FHHANG
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Table 6. The list of by-catch by beam trawl in the research area from Nov.
1998 to Oct. 1999

) Weight Mean Range of L Weight Mean Range of
Species No. (5 (@ length(cm)|  PECIes No. (5 (2} length(cm)
Myxinidae 2 200 100.0 - Sparidae 39 1,172 301 9~13
Scyliorhinidae 85 9,367 1102 - Sciacnidae 1,413 39363 279 10~22
Rajidae 35 2458 702 - Mullidae 40 450 1.3 -
Dasyatidac i 5 5.0 - Cheilodactylidae 1 7 7.0 -
Urolophidae 8 2,134 26638 - Embiotocidae 1 25 250 -
Anguilidae 1 35 350 - Pholidae 40 681 170 -
Muraenesocidae 139 7,797 490 11~30 Pinguipedidae 79 1,946 247 -
Congridae 168 6,592 392 12~28 Uranoscopidac 23 1,783 775 -
Engrauidae 2,039 17230 8.4 4~18 Callionymidae 51 758 149 -
Prisigasteridac 45 451 100 6~12 Gobildae 1,953 14,522 74 7~15
Clupeidae 177 1,654 93 8~22 Sphyraenidae 207 5885 284 7~
Argentidae 3 8 2.7 - Trichiuridae 217 6,049 279 1123
Stermoptychidae 332 218 0.7 2~4 Scombridae 1 110 1100 -
Synodonidae 63 941 149 - Ariommatidae S 247 494 -
Phidilidae 120 3,350 279 - Strpomateidae 477 9039 189 4~21
Marcouridae 657 4,184 6.4 9~14 Citharidae 67 1,381 200 -
Tophiidae 46 11,135 2421 17~50 Bothidae 1 30 300 -
Antennariidae 3 11 37 - Paralichthyidae 109 5050 463 10~36
Monocentridae 1 35 350 - Pleuronectidae 87 4,199 483 7~26
Holocentredae 1 5 5.0 - Soleidae 42 1636 394 -
Zeidae 11 1,575 1432 - Cynoglossidae 1,216 18836 155 9-29
Scorpaenidae 33 771 145 - Monacanthidae 22 983 447 -
Aploactinidae 204 1,007 4.9 3~7 Tetraodontidae 4 256 640 -
Triglidae 23 804 350 - Portunidae 8,187 50,897 6.2 -
Platycenhalidae 126 5645 448 11~15 Dorppidae 7 30 43 -
Hexagramimidae 1 15 150 - Goneplacidae 391 17,894 509 -
Liparidae 17 1455 836 - Paguridae 2 11 55 -
Acropomatidac 254 2062 81 - Ocypodidae 31 640 207 -
Priacanthidac 1 50 500 - Stomatopodac 1,924 19,021 99 §~13
Apogonidac 4 172 51 - Ommastrephidae 42 2995 713 -
Sillaginidae 144 2553 177 - Loligmidae 412 4316 610 -
Carangidae 196 2,103 107 715 Sepiidae 83 4218 509
Ieiognathidae 1793 9092 51 6~12 Sepiolidae 18 536 298 -
Shrimps 308975 681,300 22 - Octopodidae 24 865 360
Total 332,936 996,100

No. : Individuals
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Table 7. Estimation of by-catch and discard by beam trawl in the research

area from Nov. 1998 to Oct. 1999

Composition
Area Total P Landing  By-catch  Discard
catches kg) (kg) (%)
(kg) Species catches (kg g °
(kg)
Shrimp 351.3
A 3995 Fish 32.2 204 195.5 49
others 16.0
Shrimp 507.7
B 589.2 Fish 64.3 361 2282 39
others 17.2
Shrimp 988.2
C 1,173.4 Fish 1150 601 5724 49
others 70.2
Total 2,162.1 2,162.1 1,166 996.1
Mean 720.7 720.7 389 332.0 46
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24 1 &

£ AAAE ARE AdoA 42RO 2 JYHE A%
F2A3 oYU g S BAsL, 494 77} Qe B
s ZAFSHATH

N2l F ol EL 235 803 1384 1753, 2,162.1kgo| R, o] F oA

L2 Hu
o]
d
fo
2
oX
m
N

WLETL 36F 18472kg(854%), o1FIh 123% 2115kg(9.8%), AT 82
715k(0.8%), AZFET} 12 19.0kg(0.9%), TE T} 72 12.9kg(0.6%) o]k A}
2 9] ojgu] o] Yut HZE Z(Lee et al., 1992; Lee et al., 1994; Lee et al., 1998)
B 453 52 AL A Fo] tE ARt ko] F5 7] fjFo]

712 BHARY, 11 Bube Aol Ajg-o X3 H3E o ool H ] Wi

F%2 854%(1,847.2kg)o1 R, o} 7wl 2wl
= FHAY, fEFINFS NERESFN =
AT FHslgdr F2 oJHUTY. ol =4 T, 2002)9 EAF9
AN, A% G T, 200008 Z12pul e, EldetHuh and An, 1999)3%
Y57 3 (Hong and Oh, 1989)2] A}=A0-¢, AFH A (Cha et al, 1999)¢
A2 9o YRR IS, BehHuh and An, 1997)8] AZAL, AFLE
w1 o} | §-(Heptacarpus pandaloides), 7R 7V210} A R-F-(Eualus leptognathus), W 2%

o} ) 9-F (Latretus acicularis) ol nl5o] B u), AJ-¢+-F= A G o} B

=

st Fol 0E o AREd £¥ A¢F 2¥E £4¥s guum, 2
ZAS G 54 20~40m(A, BFANE Tekul A4S, $41 50~80m(CT%)

e NELFTHATE WFFAASTE Wol ¥EsE oz vehgok
G40 20m ol @el MY A7 AN$, 3oha) T (Hippolytidae) o] )5} o] A

- 34 -



9 (Huh and An, 1997; Cha et al, 1999; Hong and Oh, 1989; Huh and An,
1999)7}, =4 30~40mol| A= 18- &, 2001)7} H-Edle Ao B
o, F4o o} E¥xsie T gt 2eg wddd.

2 Agelgoy oJYH oFE 123F08A, 7M7hE A4 B4y 4F
(Cha and Park, 1997), #9+ B =392l 66%F(Han et al, 1998), 23 4t% 2
3l @¢hPark and Lee, 1988)2] 74%F, Ad TEF(5F) ¥t Zf(Lee et
al, 1990)2) 93z Rt 9538 dFstgoy, 2o Lee $(1998)0] B ¥
114% 3 Jeong(1993)°] B g 131F % wI&3tA vebgnh 225 A2
olfF oY FLE 211.5ke(9.8%)0.2 UMt HF EE(Lee et al, 1992, Lee et al,
1994, lee et al, 1998) Rt oJyuigo] w)-¢ A Jepdt o3& 3~4x
E9 mE 452 dsts EEoFd e A/MTAH FRE] 3o WA F
o2 FHEARE doA AdHor AL Hgsle Agrt AAT A
S-zue AFE A8 FL e 9y, g d £5(F 15 RE)E Y%
7] qEo] =asHo] e oFo WREES 223 Ao Ardn

olf = 1 Fol @& A Avie ttEAY, £ AlFd 88 123F 9
2d B 2% HYE 07-5600g(HTF FF 160g)clx, o] F FTEH HF
Z %ol 200g ol F v FAY 50% 61Fo7 o]l ¥ Ee
Azpeiel RS 4 4 Atk 2T FTFF 1000g o2 11F 69vkel =, o]
F 2dd A7 ol BEFCE KFE 7 AT oFe iR vy
(560.0g) 2k o}7 40viel(F T FF 255.0g) wolUrh =g, vlwF Fo] o84
i gle B, AM, W, gdl, mx1nr|e Zedd dFEEe] HhAsH
AR 22 pjgoirt ojgslo] sl HiE FrIH 5 AU whEp Af$
ZgoM BEHog ol HE AFE FUIHE L2 B 4 o ol¥
Hold & o, L2 Fold M- AFY st oA8E 5+ e o794
WEE FEHooF & Aot

S

~
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il

3, AR e A PxPodA AR, FE57 AF QUF R dEol §
Z) 3l 2 ANS F oG TS ol Eo] A oA EY 6%
o olAe EEUMY ESo|PdA 475%7F %5 5 i (Alain et al, 2003),
ez oFE(F+HAEHFIL 56%7F AF o2 o] &A= (Lancaster
and Frid, 2002) Apd 5} vlueld A 22 F£F02 8 # Utk 22, &
A Ao BgolgdE G2 2HUSWTARIE o|2H, o] F 247 Eof
WA at, 53] JFEEY RyolPFE 1HIYBESZ A, o] F 9¥5
AurEoe] Z7)5 3 gtHAlverson ef el, 1994). HelAS B2 $3 Yas
o] A B 1 (Rothscild and Gulland, 1982)¢lA] Table 83 o] A S-EE2] &
A B7)eke] af¢ ojekel 1~30jEln R IE YE Z(Vendeville P,
1990)ell WlEtE, S2jyete] fezdofd Jebd iy B3 digs] e
Ao wodty &3 EE o] Aol Fe FAFS BT WEo] AR

of utel B0y E7|Fo] FAFE 2 (Alverson et el., 1994), Aj-$-Zutoj

NE 242 95%2 Sus $5oldan Boe 248 Aolth gy
16mme] A& Wo] ¥rol¥Es 28e EE ARl wusly] AsME
A3 540 met BES Dalst T oy g ASol dne AYYRS
Ao N Rrolf@y Br%e HaNR £ A A
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Table 8. Rough estimates of by-catch and discards in penaeid shrimp

fisheries
Shrimp Ratio Date of
Count catches shrimop: By-catch Discard  Quantity  observations
ry 1979 B P (tons) (%) discarded and
y-catch
(tons) references
China - - i i
(Yellow Sea) 7,500 8:1~4:1 35—~60,000 nil nil October 1962
Indonesia . . ca. 1970s
(Arafura Sea) 6,000 3:1~1:1  ca 100,000 high 100,000 Unar
Indonesia 20:1~30:1
{other areas) 157,000 (off shore) 115,000 <2 < 2,000
Thailand 100,000 variable 750,000 small small
. . 300~500,00 1970s
India 183,000 ~20:1 0 < 2 5,000 (George)
. ] 1978s
Kuwait 1,600 10:1 15,800 95 15,000 (Mattews)
. 1970s
Senegal 5,500 variable 80,000 ca. 50 40,000 (Garcia)
USA . 1970s
(Atlantic coast) 2.8:1 37,000 ca. 100 37,000 (Pelligran)
105,000
USA . 1970s
(Gulf coast) 9:1 600,000 ca. 100 600,000 (Pelligran)
. 1970s &
Mexico. p 46000 10:1~151 40050000 < g 400,000 19805
(Pacific coas (Ehrhardt)
Brazil & . 1981
G 21,500 10:1 215,000 high 200,000 (Villegas &
uyana Dragovich)

% Reproduced from Interim Report of the Workshop on the Scientific Basis for
the Management of Penaeid Shrimp by Rothschild and Gulland, 1982.
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M. EFEAS, B4, DA Agsh 4%

31 4 &

ARE 2ddlN AN Moz ojHyAH A, oYE AL dES
AN, 2N, BAS, PFRAFA S, NERUEEANP, DAY 60|
HRRES Axan Ak o oM RELFGAAT, BAS, VAL 4

B
ol& Zkx|7} Eob o] alHellA ZYHste AW EL] F o dFel HR
th o olE F8 oAFHUY AeFed dFd FAHJ ALHAHE HsMe olE
9 43 HAAL950AH T AL AueH SA4A Fgo] dgsin, w£g
APAYE FEE) Yste ezt BEINNE Hadsud ol 50%
HUEEE o7& FAsts o] a9

B 2] )47 Superfamily  Penaeidea)el  &3le o 29 A -(Solenocera

32

0.

melantho), 2 A 5-(Trachysalambria curvirostris)} WAl §-(Parapenaeopisis tenella)
o Faue M -geiel A2 AR eEdEide Fxsn At WEFE
MFE A

X F2 FEsH, T4 60m oo WA g, Ado] MWl oA M4t
o, ZAeet NAS-E dolyt Wafe] 4 100m ool A4 FrHKubo,
1949; Cha et al., 2001; Gab-Alla et al, 1990). o| &9 o] &2 1990} FHb

rlr

515, AF% Z8(7, 1977; Cha et al., 2001; Ohtomi et al., 1998)9|

2] 2,000% wjelol A 200009 5000802 A4 Frhsted ARl o3

He gzba ol o 7%E AAAska ATHE Fpa S A A K, 2002).
HEFAAN B A7 = A5 IF(Ohtomi ef al, 1998)o} g X

9} A3} A4 (Ohtomi and Iraeda. 1997; Chalayondeja and Tanoue, 1971)9]

w3 Art gk B2 28 F(Genus)oll 43l Solenocera membranacea 3%
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¥ F-3el] #F Demestre and Abello(1993)2] ¥ 2 Gueguen(1998)9]
Solenocera acuminata 37 el W3k A3t Fo] 2}

EAeol B AFE Asle M4 TALY 4% ARKim o dl,

4

1984), S o] Bak At(Park, 1993), Ms]ZEE Ao REas a0l

){c

gt Arebel]l e A (Cha et al, 1997) 1E]30 Asiieh EA)-92) A A4k
3t A3-(Cha et al., 2003)7} Ut}

Aol B dgEe 4 BEY E4(Ueta 1996),  Abe)(Tkematse,
1963), Z%oltell o3t W12 o}g el A (Tokai and Sakaji, 1993)o] #&
AT ol St

Zeivh, E@2 SEive AR 2 ey 22 og8HE dFSs
A, EAS, UAS-(Fig. 1) 44, A 2 A B4 o3 dAye
e Aotk # FoAlE olE Fol ud AEIHZALE F3 AAYET
2 BEAQAE FActd FejH Added FEH NxARE 83 F4
| o] 5 2AAdAESH B T HAAEEATL A2 Ue HHFEL

Hete 71EAERA] A A st sty

£
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32 A5 ¥ WUy

1. A&7 A

HErdAs ZAE TN AABES B4 B4E 93ly AMSE A

= o 3AIPAA oFE EES WECR Atk uEFIATE 19989
€58 19999 128744, ZA5-9F wlA$e 19989 11€5E 19999 10¥
7HA 2] ol EESE FAHE ZEASCH HEH AEE oF FA A4
M 4 222 10% &g nAH3FoH, 2~3YU Follx 70% LA B
oA w719 wuzlg 52 A4S st o, dule g3l g

A e BE vehl ok 31z (Carapace Length, CLYS <tde] 7] o) A
FERY FW H2 923 REX 0lmm vz wWUo AHs
(vernier calipers)2 Z%3}%a1, HF(Body Weight, BW)2 0.1g7t# A4 A
25 Z=Asgd AL %EZH‘—(Gonado somatic Index, GSI)= A4 F
F/ AT 10002 et whe) Ada gdAE WAy Ago] wtalg Ao
rj=x(Immature), 4 Y A-olle F=
Ag-olle $hsr(Mature) 0.2 S FHEde] ofsf o] Fojon, A A4
wel A FEEA wvh s TR Y HGab-Alla et al, 1990). ¥ &5
HAlel A F 2HFP R A Aol vty BEE fAe et 3
(needle)& AM&-3te] 3] Eedt & A0 A oA AlGdte] FE5 39
o Z Astgct.

A=ZP)e A7 AFddM oAl A Adsalgn wrg ¢alg
g s 7b7b Alabele Al(3-1)9 2212 WA A(King, 1995)0.8 FA 3l

(Maturing), 22 =4 &2 Fgag
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P= 1+ ex; [a+ bCL] (3'1)

Ir

Ao Mol g9 b= Aeroll, CLe #HFo|Y, 44 FAHL2 s P
CL® B FEA o g ZASATE A9 50%7F et A=A CLy, S a

o} prtole] Mg (a/b)2 A SIHTH

9
o)
>
o
2
2
2
Jet
(i

S

152 FollA g FHZ - Zhzh 3070 A o oh &)
A AR FEE A g AF8ANS 7T

A7 4ZFAe Mg F4L dEFFEN7E 108 19, 2499 A5
B 79 199 AEeda 7pgEaEl ksl #Zx), 998 AFE a4y A
B(NEFDANS 2mm, E4-$2F Q1A% 1mm)E Bhattacharya(1967)9] A+ &

Mol o =g REsta, Bl 2o HiF 344y d#E o] &3
von Bertalanffy 7| da AAITHe H4-E vy W4 A FR3AT
(Pauly and Gaschiitz, 1979). 22U}, EM$= Zoea 17] FAAVE 04
(Ronquillo and Saisho, 1995)¢] 27|13 41, YA hEFFA 9 WA
= 04l Z271&

0
ABEe neld 4L et 2k

—{K(t—- - (CK/2 n2r)(t—~¢
I = I . (l—exp {K(t— tq)— (CK{2x) (sin2m) ( S))) (3‘2)

Lo o234 HAAA, K& AZ3ASF, e T3] 04 wie o|l&3 9%
olw], C (seasonal oscillation) #| Ao &3 AAEL 7Hergk vlEA goln,

AFEREE AEste A 938 oM 058 W Lo 2 Winter Point(WP)&
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Falgm, ¢ - a7t ARe vudy] 98 L.3 Kgg ol €std Pauly and
Munro(1984)2] el we}l 448w A (Growth performances index, ¢°)&

=t

¢'— logw K + 2logw L (3-3)

3. AR AT 2 ol FANANATH

7 AARAF@) e AYMNAAHE ()L FEY #AFEE AE% von
Bertalanffy “344](4] 3-2)-& ©|&8td Pauly(1984)9] HH o2 {4gS AF
oz #Wastgnh o] Wyl SAVISIAR o)l AFste Az A=

s AAYAN F 27 AARAFD)E 2 (402 FHIR

—c—Z(t+ 4 (3-4)

In jt
714 Ce A4 o 8AAS, = A8, Jt= b A4 A e
A ztel zte], ce AFE JEhdo fdA FAHHE Z g CT-4t exp(c-lt)oﬂ
ddated 71tk A FAAF(CT)E F3h AAl o)) A 5=94e) v] SE=(C/CT)
g Alstarck

olgA Atd SEZS A (3-5)l sttt

In( SEf ~1)=T,— T, t(1—+L—3-) (3-5)

A7), Lig} Lo 343bael s, T T A4tk ol me} Tt T8 F48)
o t.=Ti/ToA el el o)A A (L)E FA5 A



oAgAS AeY o a]ls
of J1le AMnroz hEEetsr, ol§ld ol&& myskAl asikoh

bPAraAr Al M) S 8 von Bertalanify A 2o Al E et

=
2
4
=
ula
b
X
re

S~
g
&
=2
~
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2
£
o
e
L.
L
fr

zapElle] HE $&(0)& ol43te] Pauly(1980) $yoz o - s¥E 3

h@.om, Pauly(1980) mdl2je ches} ot
Log M ——10.0066—0.279logl.. +0.6543logK + 0.4634 logTem. (3-6)

)71, Lost K AAMARS, Tem e A9 BE 5&(T) ol
b BABAREE £ BAUARDAN £ AQARASM) S

W F FEZ-Moz stk

flo
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Parapenaeopsis tenella

Fig. 11. Photograph of main targeted shrimps by beam trawl fishing in

Geomumdo islands.

- 44 -



334 34

»

1. At 4

1) TS+

(1) A&7

1998'd 11855 19993 1289744 43l 4L sEA5 #HitdAM 129+
B o 5e7tAe Hak 09-23 olsty W2 @ Helnrt, 849 o]F 5ol
oz ZF7ksle] 11€<) 1052 718 £ #2 BHoen, 1 § sl 129
o] 218 ¥& g HAth(Fig 12). d4& AsAdHe 1145y 548714= =
T ouls, 6ol T AT Yo d, 8ERE vehd S5 e 2 v
Fo] 2& =7tste] 10937 11l 86.7% % 9%6.7% 2 7H4 =9k, 129 3H
v = AV BolA] ggshrh(Fig. 13). W, wv] sjAe €¥ Z2HE
19981 11458 19994 4¥7-A = aiv] Z4A7F e efgkon), 8¢ R-H
119712 wn) 7fA7 28st9x, 12€90< UetuA] &k, 8852 114
7hA e YGERd wel AfAle ZbzE A sfAle] 83.3, 90.0, 96.7, 96.7% 2 F v
M7 9~-114 &2 el tH(Fig. 14). ol9k 2ol XA+ ¥g, 98 A As
o3 g wrls Wy Z2ag $£3% Z3 dgsgaey F d-9rle 9

g5 11d7HA = FY 9

o
) .

2) Aot X

HEFdM-7 A9 AFE A dAe A3 A2 323 18mm o)
o Al A Adedt G 74 AT debY 2] AESEE T, 30mm o4t A
Aol = e AVt A4d d& b A Aoatdn, T
e 203mmtHFig. 152). v o] o3 AL AFH W3l 18.7mm

olal AAANAME Ve A] kokon, 26mm oo TE A= nulE Y

2
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A abde] FHofsigloen, welsd] o TASHAAELE 187mmA T (Fig.

15b). wu]go & 50% ATz Ae] Ada wAd 9% 50% A5
4 ouT ae Al JedE o ol mel & A% A% & &
=8

WESGANLe] TS WY <k 94,400~405,20074 8 ehgew, R
o we Hurdsel AAEALE AN Ay, AdEdses Hagay
20.0~25.0mm WMo &3 AdAMe TE7 HE 87,600/1[ e, FHuj
77 400~450mm HYAME BT 29800071 £ v}ebytch(Table 9). aglx
B Imm FHESSE 12 200~25.0mm {9 S sRACAM = TS
7} B 350070 92, 40.0~450mmel s Wi 690072 AZH U

16

14 |

2t

1MW T

Gonado stomatic indax (GSD
(8]

2: El'iifjii I

N D J F M A M J J A s o] N D
1998 1999 Month
Fig. 12. Monthly changes in the GSI of female, Solenocera melantho during
Nov. 1998 ~Dec. 1999, Closed circles indicate mean GSI, and

vertical bars range between minimum values and maximum values
of GSI.
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Fig. 13.

Fig. 14.
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Percentage of female Solenocera melantho with ovaries at different

stages of maturity for each month during Nov. 1998 ~Dec. 1999.
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Monthly variation of percentage frequency of insemdimated female
Solenocera melanthe during Nov. 1998 ~Dec. 1999.
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Fig. 15.

05 1 ClLy, = 20.3

Proportion of maturing and mature

16 18 20 22 24 26 28 30 32 34 38

(b)

0.5 Cls, = 187

Proportion of inseminated

o ._ ._ L Il Il 1 L L N
16 18 20 22 24 26 28 30 32 34 38
Carapace length (mm)

Logistic function fitting to (a) the cumulative proportion of
maturing and mature female Solenocera melantho and (b) the
cumulative proportion of female inseminated. CLs;, which
corresponds to each proportion of 05 (50% of females are

mature), is indicated. Closed circles stand for measured values.
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Table 9. Absolute fecundity and relative fecundity by carapace length of

Solenocera melantho

Carapace length {mm) Absolute fecundity Relative fecundity (per mm) n
200~250 87,600 {87,600) 3,500 (3,500) 1
25.0~30.0 116,000 (155,200 ~94,400) 4,300 (5,700~ 3,300) 9
30.0~35.0 147,000 (219,200~113,800) 4,600 (6,500~ 3,800) 6
35.0~40.0 235,700 (335,600~198,700y 6,200 (8,400~ 5,500) 10
40.0~45.0 298,000 (405,200--221,400) 6,900 {9,300 --5,500) 3

n = number of individuals
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2) A

1) 237

19981 11¥HE] 19994 100742 &Fade] WA A &yxxso] 9 wWFzo
Mste 49712 Wt 039~1.01 B2 2L g8 BYon, 6dEE 947X
v HT 58612 £& g% EAT, 108 o|F A 2 o]dtey W FPg B
AtHFig. 16). &2le] Wl o A= ¥ g B 4971 e A58 o
= 7Hd A7 SRR gtor 5¥ ol A&E s 7k AT £9
&7 AlAtste] 79 = o HE g9 80% oldol 4 A3, ol ¥
Aol Z3n)go] Holzl 10€eE 2E A7 vds dAZ JEbsoh
(Fig. 17). &3, ¢zl avg9 €9 wsge= 29704 AYe BE AA7 o
of Fedstal ghkom, 39 o]FRE wug A EHET] AlFsIPoH 7
A 8+ wulEo] 96.6%E tiFFo] A7 wmuld FeiHa, 99 olF

Ay
o
ne
tlo
~

ohA] 7b2dked 109l wolgo] 0% RE A7 wmulstx] ok Abe
(Fig. 18). o]} Zo] «=AF ¥F, 98 A= % 44 urlg Hy d4E

F3e An A9 F AHVE 6¥FEH 8EAE FAHHLL

AFE o s DAl o3 A s A 18mm 0] sfA«lA A
=g g 713 ZRAZE 28] AMASIR I, 2mm o449 A e EE
AA7E Amgd EE ZHAAY AAdd FAsida, 50% FAsAAAe
18 9mm$A tHFig. 19a). wul &l & M&reo #3E Wa YA4L 18mmitE
@ul sk A7 2837 AlFsle] 26mm olAte] BE AAle wuE gAY
chebell Fodstien, 50% AL 19.9mm B tHFig. 19b). 44 THA of

ol 50% wAsBgo] wujgol 243 50% TASTAFREY A2 A
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A ouehbe A Hol 4% £ urlsh: Ag & 4 Utk S ¥as
WeE o 4630028460005 Vehgtom, 37l we Ao T A

!

a0

TE AR A3, 4 17.0~200mm R &3t Al dAES
2 6210078 o1, 29.0~32.0mme] A= 261,000/ 2 ebgdy, T2 Lmm
G AUEDSFE HFAZ JERE 37HE 17.0~20.0mm H oA 3,200 4
i, 29.0~32.0mmell M= 8,7007 2 A& A tH(Table 10).
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Fig. 16. Monthly changes in the GSI of female, Trachysalambria curvirostris
during Nov. 1998~Dec. 1999. Closed circles indicate mean GSI,
and vertical bars range between minimum values and maximum

values of GSIL
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Table 10. Absolute fecundity and relative fecundity by carapace length of

Trachysalambria curvirostris

Carapace length (mm) Absolute fecundity Relative fecundity (per mm) — n
. 170~ 200 - 62,100 (46,300 - 82,800} 3,200 (2,500~ 4,300) N r’w
20.0--23.0 118,300 (92,300 ~134,800) 5,600 (4,400~ 6,100) 7
23.0-26.0 159,200 (134,800~ 184,500} 6,500 (5,300~7,700) 8
26.0~29.0 208,100 (173,300 -~ 244,000) 7,600 (6,500~8,500) 5
29.0~32.0 261,000 (216,800~ 284,500) 8,700 (7,300 ~9,600) 3

n = number of individuals
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12.3mm S cHFig. 23b). 4% Aol gt 50% A& 7ga @l oe
50% TGzt & Atole glov wvl ¥ Hsste Ao vekth
2 AZEdon], 3tz u

T A7E 110~

iAo Tekg WHele ok 19,700 ~115,2007H

_B5 -



13.0mm 1ol A #F 20,8007, 19.0~21.0mm Mool Ha 11200072 1}
Bk, A7 Imms JE@E 324 11.0~13.0mmoll A H b 1,80070 %

32, 19.0~21.0mmel| ~] #Ht 57007§ 2 A== A vH(Table 11).
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Fig. 20. Monthly changes in the GSI of female, Parapenaeopsis tenella during
Nov. 1998 ~Dec. 1999. Closed circles indicate mean GSI, and

vertical bars range between minimum values and maximum values
of GSI.
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Fig. 22. Monthly variation of percentage frequency of inseminated female
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Fig. 23. Logistic functions fitting to (a) the cumulative proportion of
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cumulative proportion of females inseminated. CLsy, which
corresponds to each proportion of 0.5(50% of female and mature),

is indicated. Closed circles stand for measured values.
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Table 11. Absolute fecundity and relative fecundity by carapace length of

Parapenaeopsis tenella

Carapace length (mm) Absolute fecundity Relative fecundity (per mm) n
11.0~13.0 20,900 (19,700 ~ 22,000) 1,800 (1,600~1,800) 2
13.0~15.0 31,500 (23,300~ 37,900) 2,400 (1,800~ 2,700y 5
15.0~17.0 54,300 (38,400~ 70,600) 3,400 (2,200~ 4,200) 14
17.0~19.0 73,800 (54,100~ 94,600) 4,100 (3,100 ~-5,200) 9
19.0~21.0 112,000 (197,700 ~115,200) 5,700 (5,600~ 5,700) 3

n = number of individuals
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oEFAAS e gizbgel old WHEA WHE o - F¥z SHREFg
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2 BT 3tz (Table 12)7 109 27| (Figs. 12~14)8 71F0.2 (3-2)2]
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mm, = W 50mmATh ARH T A5 (Ve Aol 329, £F o] 31502
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—_

ol EAHWP)S -5 2= 1229 192 35 cHTable 13, Fig. 25).
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Fig. 24 Monthly size-frequency histograms for Solenocera melantho sampled
between Nov. 1998 and Dec. 1999. Males and female were

grouped into 2 mm CL size classes.
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Table 12. Length-at-age of Solenocera melantho in both sexes in Geomumdo

Islands
Average length (mm)
Sampling time Age(year) Fernale - Male
Dec 1.17 33.98 2419
Jan. 1999, 1.25 30.56 2462
Feb. 1.33 29.37 24.37
Mar. 1.42 30.00 2424
Apr. 1.50 31.67 23.94
May - - -
jun. 0.67 23.32 22.00
Jun. 1.67 35.56 27.00
Jul. 0.75 22.30 19.10
Jul. 1.75 34.03 27.09
Aug. 0.83 25.00 21.35
Aug. 1.83 38.20 27.26
Sep. 0.92 28.87 23.54
Sep. 1.92 38.99 26.98
Oct. 1.00 27.27 2270
Oct. 2.00 37.00 -
Nov. 1.08 27.90 21.00
Nov. 208 41.00 -
Dec. 1.17 31.34 25.72

% Birth-date was assumed on 1st. October.
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Table 13. Growth parameters of females and males, Solenocera melantho
estimated by nonlinear regression analysis: Lo, asymptonic
carapace length (mm); K, growth coefficient(yr”);, C, amplitude
of growth oscillation; t;, the age at the beginning of growth
oscillation; WP: winter point; ¢, growth performances index: f,

the origin of growth curve

Parameters Female Male
Lo 43.78 27.50

K 1.02 1.85

to 0.00 0.00

C 0.34 1.00

WP 1.22 1.22

ts 0.72 0.72

@’ 3.29 3.15

r’ 0.97 0.97
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Fig. 25. A seasonal growth curves of Solenocera melanthe female and males
based on modified VBGF parameters(from Table 13).
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f1g. 26. Relationship between the carapace length and the body weight of

female and male Solenccera melantho.
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FAo] gzt olst Wz HEE o - R A3 RW(Fig 27), &
7o shAlof WAIEE 15.0mme] NMEE 7tYgTe]l 9¥e &3] 1299 215
mm 7R WE QS Wo|a, 19EE ol =¥ S Holur) 8UNH o
Ao Al Wb 9ol HR| Q) 264mm B olWAl it AEEE Aog U
et gln e Al 129mme] MRS sbglate] 99 E¥ et 12
Holl 16.4mm7L2) Adadetil, 1895 E ofF =i 44& Holtr} 847E thA
AJ7Fol whebal 9o Hrhx2 18.84mm B9 F 1096l APk cHTable 14,
Fig. 27).

oA E FAlee Aule F 2534nte] £ ool 48.6%(1,232918]), AL
sLawAmebg e g rhge gz obAw FRe) gy e gelE gis A
o e R p»0.05)

{2y ATAF
o By g2y 79 A (Figs. 16~18)F 7|20 (3-2)42 o] &5}
745 AAL 123 von Bertalanffy®] AjAAol A von Bertalanffy 474
o] AARAAFKE ¢ 140/d, 438 200/del3, o|&3 Hu 1HA(Lw.)e
A3 2954mm, 52 1895mmATk AAHIAS(e)E dHo] 3.08, FHol
286272 /blo] e 3le] nlal] o] wE He =z veiwti, AAE Ay w3
()& oF - Zhzb 1187 1342 A9 zo|v} gl Aoz Jeyon, 43
o] 74 =¥ A7 FAMWP)R 073, 07022 ¢4 25 498 FA5
2ith (Table 15, Fig. 28).
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Fig. 27. Monthly size-frequency histograms for Trachysalambria curvirosiris
sampled between Nov. 1998 and Oct. 1999. Males and females

were grouped into 2 mm CL size classes.
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Table 14. Length-at-age of Trachysalambria curvirostris in both sexes in

Geomumdo Islands

Average length (mm)

Sampling time Age(year)

Female Male

_—NZ)\I—;BL)S 0.427 19.06 14.85
Dec. 0.50 21.54 16.43
Jan. 1999. 0.58 20.69 15.00
Feb 0.677 21.40 16.77
Mar. 0.75 21.43 15.00
Apr. 0.83 21.36 16.31
May 0.92 22.58 16.00
Tar. 1 21.72 16.15
Jul 1.08 2342 16.73
Aug. 1.17 23.73 16.48
Sep. 0.25 15.02 12.91
Sep. 1.25 26.44 18.81
Oct. 0.33 16.02 14.50

#  Birth-date was assumed on 1st. July.
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Table 15. Growth parameters of females and males Trachysalambria
curvirosiris estimated by nonlinear regression analysis. Le
asymptonic length (mm); K. growth coefficient (yr');,
amplitude of growth oscillation; t, the age at the beginning of
growth  oscillation;, WP: winter point; ¢’ : growth

performances index; to: the origin of growth curve

Parameters Female Male
Lo 29.54 18.95
K 1.40 2.00
to 0.20 0.22
C 1.18 1.34
WP 0.73 0.70
ts 0.23 0.20
o’ 3.08 2.86
r 0.97 0.97
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Fig. 28. A seasonal growth curves of Trachysalambria curvirostris females and

males based on the modified VBGF parameters(from Table 15).
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Fig. 29. Relationship between the carapace length and the body weight of

female and male Trachysalambria curvirostris.
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nAyg-o) gz o 9Ez4d wEE o - £EE AR (Fig 30), ¢
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mnt, 57 1266mmP el ARV EAF (p)e GF o] 2.77, 3] 25108 ¢
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(Table 17, Fig. 31).
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Fig. 30. Monthly size-frequency histograms for Parapenaeopsis fenella sampled
monthly between Nov. 1998 and Oct. 1999. Males and females

were grouped into 1T mm CL size classes.
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Table 16. Length-at-age of Parapenneopsis tenella in both sexes in Geomumdo

Islands
Average length (mm)
Sampling time Age(year)

Female Male
Nov. 1998. 0.33 10.60 827
Dec. 0.42 11.00 8.61
Jan. 1999. 0.50 10.78 8.54
Feb. 0.58 10.20 8.00
Mar. 0.67 10.49 9.85
Apr. 0.75 10.88 10.75
May 0.83 11.29 9.43
Jun. 0.92 12.25 943
Jul. 1.00 14.06 10.38
Aug. 1.08 16.78 10.73
Sep. 117 18.21 11.15
Oct. 125 18.50 10.85
Oct. 0.25 10.10 7.94

#  Birth-date was assumed on 1st. July.
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Table 17. Growth parameters of females and males Parapenaeapsts tenella
estimated by nonlinear regression analysis: L. asymptonic length
(mm); K: growth coefficient (yr“l); C: amplitude of gmwth
oscillation; t;, the age at the beginning of growth osciletion; WP:
winter point; ¢ : growth performances index; t: the origin of

growth curve

Parameters Female Male
Leo 22.00 12.66

K 1.22 2.00

to 0.00 0.00

C 1.46 1.00

WP 0.53 0.50

ts 0.03 0.00

o' 2.77 2.51

r 0.97 0.98
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Fig. 31. A seasonal growth curves for Parapenacopsis tenella females and
males based on the modified VBGF parameters(from Table 17}.
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Fig. 32. Relationship between the carapace length and the body weight of
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Table 18. Estimates of instantaneous coefficient of total mortality (Z),
survival rates (S}, natural mortality (M), fishing mortality (F)
and age at first capture (k) of Solenocera melantho in Geomumdo

Islands, the Southern Sea of Korea

Parameters Female Male
- —Z;yr . 1.87 293
S/yr 0.15 0.05

M/yr 1.22 2.06

E/yr 0.65 0.87

te /yr 0.67 0.73
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Fig. 33. Selection ogive and estimates of age at first capture of Solenocera
melantho from carapace length converted catch curve analysis using

the Pauly method (1984).
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o} 243 o . 4 YA etE EAAE Table 199 ZTh w37 AAMLA
(Z)e - Aol Zhzh 285/, 275/, AR EG)E ¢

2 Algstel @6yl oA FAHP Pauly(1980)4Hdl o3 Zaj$-o w3t

A A S (M)E o - 3] ZHzh 167/, 240/ d03, 3 o] YA A

F)e ¢k - fzle] Zb7 118/, 035/ 2 FA 55U

NEzgoM ojgEH EAF AYNAAFHE () ol Hd AAGF 50%
il

sigohs 2AS 444 d¥on FHE Aoy, AvE AudFe 9

,_L}.

0474, % 04142 4 = A tHFig. 34).

Table 19. Estimates of instantaneous coefficient of total mortality ({Z),
survival rates (S), matural mortality (M), fishing mortality (F)
and age at first capture (t) of Trachysalambria curvirostris in

Geomumdo Islands, the Southern Sea of Korea

Parameters Female Male
Z/yr 2.85 2.75
S/yr 0.06 0.06
M/yr 1.67 2.40
F/yr 1.18 0.35
tefyT 047 0.41
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In{C/AT) =-2.7481x +9.2159 Male
R = 0.6092

in(Clat

10 Female

6 F In(C/AL) = -2.855 1+ 9.290
R =0.833

In(C/ At

<
[
(98]

Fig. 34. Selection ogive and estimates of age at first capture of
Trachysalambria curvirostris from carapace length converted catch

curve analysis using the Pauly method (1984).
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AEgzgdels oFg DA% 2 =AAEE AYE YA HEs
of g o - 8 ALY EH EQA Table 207 2} &3F HANEA
(Z2)e o - FAol Azb 255/, 488/, WAE(S) & - A zZ+z}t 0.08/

=

F3 ¥ %1%, von Bertalanffy 4373249 AJ7gufzlH o A4

&2 Argstel (3-6)2e A FFP Pauly(1980)0% el o3 999 =3t
AAArEAFMyE o - FRel ZH7} 166/, 268/ 300, w7k o HATRA

FFE o - Ao #2089/, 220/ 362 UL
ARzAAM ojEE WA oA () olFH AAFe 50%0]

0354, 7 04642 F3 = 2 }(Fig. 35).

Table 20. Estimates of instantaneous coefficient of total mortality (Z),
survival rates (S), natural mortality (M), fishing mortality (F)
and age at first capture (t) of Parapenaeopsis tenella in

Geomumdo Islands, the Southern Sea of Korea

Parameters Female Male

) Z/yr 2.55 4.88
S/yr 0.08 0.01

M/ yr 1.66 2.68

F/yr 0.89 2.20

tfyr 0.35 0.46
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Male

In(C/At) = -4.8856x + 10.148

In(C/at)

Female

In(C/At) = -2.549 £ + 8.702
R =0.725

IMC/At)

Age (O

Fig. 35. Selection ogive and estimates of age at first capture of
Parapenaeopsis tenella from carapace length converted catch curve

analysis using the Pauly method (1984).

- 83 -



34 2

K

FFENT $AY €9 ANE $5AS5 HE, 9 AsdA WE g
98 av g dHE TP B, 3 AN VE 9-11EAAQ Aoz F3
5]t} o] Chalayondeja and Tanouel(1971)¢] 10~1183} |AF&tA9h, -2
4ol %% Solenocera acuminata7} FthA Q] Guiana ¥ | dolA o 23
5~6¥2 11~29) 2FFE Gueguen(1998)R o} o]z} Q). o] 9} g
<= Aol Dall 5(1990)0] B2} 2 & Eg 22 Fo] AN o
A S QAo A= 28] sha, iAol 13 s BIsl U
ghc}.

HEFEAST FA AscAd A FASUDH(CLls)L 203mmR 1,
wulgol o3 FAEUNHCLo)L 187mmZ e} o] Ohtomi 5
(1998)2] A=A o Z}3H(Clso) 25.3mmete pol7} gl o]}

2 Aoj= Noro F(1991)0] B A& 422 158+05U9 ARE Fd
Aol 133~183 09 v=d +2 WS FASY 424 43:AY, =4 ¥
AF(WP)o] §17] W&ol Kagoshima ©¢] tiF5gA$-71 @] 44s7) o
T FAsTAG] F Ao FHAT

HEFEHE e 26702 Hx<el Aoz Y, Chalayondeja and
Tanoue(1971)2] 23} vl%atAT, 22 2 FolA Ohtomi and Irieda(1997)&
INEE BIste] ge zelrh Utk 0|9 o] FUsde] B¥se Y
29 £uo Aoz FHH, AE AW W 2 A AAE S Hols}
e Ao AtgdEo. £, A ol&d Auyzdge o F3o
43.78mm, 2750mmg, Ohtomi and Irieda(1997)¢] ¢t - 3 o] z}z} 4576mm,

&

.H

oY



33.09mmz Bu¥ A wx=dly, A nAF(e)AMHE B AFRA ¢
Zlo] 329, 7] 3152 Ohtomi and Irieda(1997)2] ¢}z o] 3.18, o] 297

o A% Hl£G HOR Mol T Age] NHFE WESANT 4PE

HETAAT o -7 £ AANLAFE 1877 29303, ©3F o] YA}
BASE 0.65 08724 NAEE 717} 35%, 30%, AN ALL o} - F=7 o]
7hz} 0.67% 0734, A7 UL 2zt 21.6mms} 204mmZ A - F23%o)

2ol g R

FAF(EE~-EFT AT €8 A4 SERg W, 98 A45aA
o HE % ¥d wolg 2748 T EW F AN VE 6897 A
o2 #A=Ht Cha E(2003)0] BRd Ms] NAFL 54 o]F 48] 15
rold deste 108714 67§Y Ft AL, £ AFAME 549 ol F 7
e FL 15T fAS, AT AAA WGE 220 15T o2
B ST A7INE o FAAAT, 20T o] dgdte Ao A oz

o] A& dAC 98 FAS5E(CLso)e 189mmY i, iv]g
o 9% FASTZACLso) 19.9mmE, A& AALe] H9AY wu)sd
o3t AT (Cls)e 154mm, 165mmz 25 ~&F5 AL o]z}
AE Aoz eltHCha et al, 2003). T Ao 2457 2HHCLs) 2}

ol el =¢ 10T o5l Aol ARE Adold AF 174 A% A
of mal Msje)Ae Y A& A5 vIgte] o 21 ROE ehget
o9} o seo] ol malS Fo el 982 wATE

(Pauly, 1982)9} A4 R)e] 422 W37} Pengeus notialis®) +erzl A4 7 )
7 7Hel 93-S v tE B (Garcia, 1977)9) & x| $ir}
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Iz 48 482 Fhe 99 olF o] ol ol RolH o Ea 1
A gAstgon], Feol A3 e 29 olF 4go] maid YN
WAZe ol ololAA @e Avlz et olf 74w 89 Apolo|

TAE ME A WA T N FoAdn AFsgon, £A4L oo
AT F AR o2 F2I0) T ofo] ua) M) AH L 8Uo| o}
Helol elFoiA e o) 10844 ME 4Pe uPon], 118e)A o SH 4

H7hA) ol o)X okm SYRE WE HFS 3 T e 6d3} 74
Atolell dete] Fed@ F oAlmbale], e wujo] oA T Apgsis Re
2 HuHAHCha ef al, 2003). getd, A A27A Baw B}
# Aol el b At vk ¥ A A =
del A8 Feg HAw Qe Aow Jehdrh w9 g7y
A FAE 2E~EFT AATY £9e glo] U~15749Y, a7 4A
°f B-17lds vehd Ma) Aales) 943 14~1549, 52 13~147 93
FY3ATHCha et al, 2003),

EA59 A H4E 31218 von Bertalanffy 47340 og o|2a Hojzt
AY(Lo)2 & - F3l0) 2954mm, 1895mmz Jehdm, A& AHTe oF - =
7ol 2464mm, 19.00mmz Jeh} $ A AH o Atolol M= ol2d Hujzn
AR (Lo)A AolE WA a2y, F AY Aaze Ada AU A (@)
AA 3.087} £A 28602 A3 NATe gl 3.08, F=310] 2869 R F
A Ao }eldtiCha et al, 2003).

AT - SR S AAY A= 2859 275013, 47 o) AT AL
A7 1189 03524 ANLEL 747 41%, 13%2 M AR e e g
oA AR - Fl0] 22k 0473 041ME A, o We o] 47}elztz}
A& 18.0mme} 135mm= A A S (Clsg) R} &gy

I‘EF

fr

¢

ok

)

e

g

L o

A

N
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®
o
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WA € AL 2T A5 W), 9y Asdie W% 9 98 mn
& d3s T BY, 3 AdAsE 799749 Ao FAHQYL. o
WA Feo] dgshs shAlol Atgale] 10906 1Yol o]FolxE Ao
2 YebEth old @ dae Cha 5(1997)9] Mafior d#ich 6~893, gu
Tkematse(1963)9] Ariakes] 6~8¥# 1714 AE 2to]= BWTh olx A Ax)
QB39 Aol AR g =g WA R s wAd g FALg)
713 (Clso)& 125mmRA3, Anlgol o3 F4H4zHE 123mme Jehdo).
ol ®& %9 P osiyliferazt AF 70mm(Geetha and Nair, 1992), P. sculptilis
7t A% 88mm(Sukumaran and Rajan, 1986)et= B Rt 2 AAZA A
TR Aol7h sle Ao et olsh e ol Fd 9@ ol A
W SA I ool Adbe) @7 Ajelz Al

VAo gz ge oF £9e o 16~177/19e BdMoz e
$tom, o= Tkemates(1963)ol °J&} Ariake o] A= WAool 2w
B2t o}

A 2sled 3D o2 Y Uge Pale] 22.00mm (B 76.87
mm), 7ol 15.00mm (A7 5000mm)2 el ol dulxdel oy o
doll MAs Ae 2E £ P oherdwickiie) o - 42 9 Hu Az
128mmst P, styliferas] & - 4~ 2+z} 135mme} 108mm (Li ef al., 2000; Suseelan
and Rajan, 1989)e] Zutele= ADE ztolvl e Aoz Uelygrt ole 2
= Aol Pauly(1982)7 Mgk mejajg el Aae AAz= g wsle
& we FFgs et A 9xg,

DA & - w3 #3F AV ASFE bz 2559 4.88, 4271 o] HApuA 4
= 2t7} 0.89, 2.20, WEEL 7zt 35%9) 45% 2 A o - F{tell ZolE RY Y.
AGAAAH L b - 53 0359} 0464124 )R ARAZL 7.7mme 7.6mm
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2 HAA5U4 A Cls) ek 2kt

g AN 799 A2, BAS 29T DALY AQ4ESH 5

53], & FollA &£t AAFAset AR AsE FHE ALES 13~

45% P2 HwF 2B £FEA dow, AL A P T

N

Auch de AA7E Aol AYHD Yol FH3e] g FelHE ol

o

zo ASFol thste] HAAHPZFel 50% Aoyl He BEL
Fate} olzae) 712t sz 4na Sanh
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AR EEL R SRR
41 A F

A 9-zuke thekgh AMAYEC] MAsln e AtdlAM 2= AW
24 ol R WEIVI} 16mm FEZ B3] F7] dEd AH¢FY ol
8 o]z Axpo] EFol ok WEAZYL AVAA FHot oF tidFTd Al
S ouAdE A 4B AgEHD 7] WEd Aol i TSI
#FHEoz 23 9 xzo] BEE B3 Axwer a4tdn

2 gvelel olFel 2Pl FANG A AFFol I FEAE
/3 9172 Miyao and  Yamaguchi(1989)7} A<iwhel] o] f=d HHFLFTAS
of $alAM, Tokai(1993)7} Al $-zell o8 FAS, HR 225, WS
of ¥, Nishikawa 5(1994)0] LHES] olfd EAFo BE A7
o] ¢jt}. AAdeld olgde] W Kol A= Sobrino %(2000), Polet(2000),
Ragonese &(2002), Campos §(2002)¢] Aj-$-7F M=ol gk A7k 3o,
2 #e Z $15be] TED(trawl efficiency device)E AM&3F Mounsey (1995),
Polet(2002), Graham(2003) %o A77F sich. et evetales AH
= Ao g st olwolge] iEted $:(1994)9] ¥ EE e BE AUt
glg molw, xjS-Fol RAPE A% g e #F A7 A gle

AAARE BT & Qe S masks 2, BEFANS] FRAY

4o Az EASe v ol HAAE HYFEE FAAch
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42 A5 9 Wi

HEFGASel FEAAAAE ey dated AR AHEF o7 E
Fig. 20 vebd st o] AZE sfde] Aezgoldelr Abgsts d8e
TE AHSt

FEAgg AHAPL cover net WA E o, o W AHAYE €

2}20] A2 PE 210Td 18FA} W8 =7)e= zbzt 28, 38, 51, 61mm2] 4% F

g AAso] AlgstgthFig. 36). reivh Wt HaE(Fs lemm)2 7|E
zelMe) BAREE gz o &dn, A& BAEE 1 £d H3ste w2

07 o|FE FAIYULE o] W ERFE dFEHI) 24mBM HIE e
oF 70%, Aol 21mz @B Zole] oF 65%7F W E= TAE g

lo

Agelge dx Mg F £2Y AFeEM Modk HEEs Yk

Abole] 224 60~80m 39| A thFig. 37). AYAE L A=W H(@I9E)S

fA5te] 2002 1099 5UF FABAT o HAE g 4 FEIZ 53
# F 203 HAAlEgoen, 15mES &30 3 of 30%7E oFsl itk

oY Ee ExFe YaER st AEIHHon, ofEE FE(MF,

FE TR Az ogulyst F FEHS SR 1y,

e AL vyo] ) X(vernier calipers)E AFE8le] 0.1mm
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PE ¢6, 0.70 PE $6, 0.52

80 60 59 44
L]
S
M w )
1) M~ )
£=2
w
a
80 60 59 44
(a) (b)
44 33 37 28
— )
<r ™
44 33 37 28

(c) (d)
Fig. 36. Layout of the cod-end in the experimental fishing for shrimps. (a)
28mm mesh size, (b) 38mm mesh size, (¢} 51mm mesh size, (d)

é6Tmm mesh size.
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Fig. 37. The locations of the experimental fishing for mesh selectivity study

of beam trawl.
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= A AE 99 25mm AR HE-1)R T}

S = {Ccod/ (Ccaa' + Cmu)} x 100 (4-1)

017])\_‘ Ccoa’\— E7‘]'"'T' O—]P_’—]U] 0]—‘1-7—-: Ccov"E 1;;;‘:2%94 O:‘IEJU1ZT‘_Q]];}.

Szl A A4 FE Wik 344dE J=HE SE Plotdld Sigmoid

2Me veheg 72 HYE SE A(4-2)9 Logisticg -2 X8t
s=1/(1 +€xp-(aCL+b)) (4-2)

A7H as 71&¢7), b= AH, 28]l3 CLS #43E JYebdoh
o NEE 0% 100%E AR 2@-2)E 48 P42 AF(n{S/(18) =
aCL+hA A Hazsge) o) 4 o9 pE FAHSRACT HdAEHE
We 25%, 50% 1@ 75% NEtAAE FASHon, 75% AL

[o]

A

o

el

25% Melziziake]l zpo]Z uvbellli= A el o (Selectivity range @ S.R)# 50% A

B7tztAe WE g2 ubiE A A S (Selectivity factor @ SF)E A(A3)e®

Ls= —(In3+b)/a

L50= —b/a
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43 A 7}

1. HaEd BAF 38 x4

3 208]9] oA HeM F oHvge 24374ntE]R EAFO 11,5047
47.2%) 18030 Y159 12,8799}8](52.8%)7F o] HH Atk o] FolA TFA
19,236012) (789%)2 714 Wky, ol F 4,824v}8](19.8%), AF 2900}z (1.2%),
ZEE 24012)(01%)8 Eolddch FaFdlM e hzbR7} 247.6kg (79.1%) 8 7}
A Bokar, ol F 57.8kg(18.5%), AF 5.1kg(1.6%), FTEF 2.6kg(0.8%)<] 0|3
tHFig. 38).

B o3 offuigs AR 90660t21(788%)2 FH @akal, o
8 2,234v}2](19.4%), A 1880}8](0.8%), T=H 1672)(0.1%) €22 vehg
o}, 2o ME -8B} 1,271.1kg(75.2%) 0.2 bR ek, ofF 36.2kg(21.4%),
AF 3.3kg(1.9%), TEF 2.5kg(1.5%)] =] ATHFig. 38).

HaEe o|Fy Agulee ASF7E 101700k2)(79.0%) 2 7 Wik, of
F 2,590u12](201%), AF 10201e)(08%), FEF 14vi2l(01%)Z vepsteH,
Zao] ME A $-F7} 1205kg(78.8%) 0.2 7} BRI, o] F 21.6kg(15.3%), A
H 18kg(1.2%), F=F 01kg(01%)e] &0z FAF A9} vl FES 1
e Aot

ojgaldel olgH AMPFE FERNFAS, IEmvtEsAg, 2

A E B maald, 7
7], BT, 24, g4 T oAFY AAeirt gREelfn, I Yol ¥

wolAl, Tl NEA, A0l WA F# 22 AFY FEFZ et

o
3‘:
]g
ool
A
ke
Joke
o
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100 100

Cod-end
80 MR Number 1 80
—h— Weight

60 4 60
o =
g 40 {40 g
2 Z
5 20 420 &
Z 3
8 0 & 0 8.
g g
b O
o 20 4 20 @
2 g
€ [
“g’ 40 {40 8
9 Cover—net L

60 4 60

80 | £ -+ 80

100 100

Shrimps Fishes Craps Cephalopoda

Fig. 38. Species composition(individual and weight) caught by experimental
fishing for shrimps in the research area, Oct. 2002.
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2. ET AT F5E o dF % AFAF £X

A g oHH HEFFGA T o Fu|FE EAFAM 833772 (51.8
%), @IIEC|A 7,7490}2)(482%)2 & 16080uijgom, HAAe W=
14.0~47.0mm AT} FE 278 olYuiss AT TE 2BmmolM EAF
@8] 7h7h 2,870vk2) o} 1,1250}2], 38mmol Al 2,348v}2l ¢} 1,3907}2], Slmm
ol 4 1,924v}E} 9} 2,248ute] 1)@ 61lmmol A 1,195v}e] e} 2,9800}] 7t o} & 5
o] LaFe thE B2y oL 7zt 072, 063, 046, 0298 HeE U
o} (Fig. 39). Ao o1HEE A9 g5 BEo| ARBFE Fas
o, 71 Al BATEE wAUzt Ak R ojdHE vEe F7H9S
c}.

g B

N

| 2ol gold BATS aEd g8 gEFENTY TAIATE

M E ¥ Fig 4139 2o Zhge] 25 R 71 wel oi¥E A
AFGe x5 w2 28mmol|M 3rzba 28.75mm, 38mme A 26.25mm, W=

51mmsd 6lmmol A 31.25mmth 8 Q@aEo dolMe EAF W5 28mm
o uf 21.25mm, 38mm<dg w 1625mm, 51mmdd = 23.75mm, 6lmmy
2625mmAth gD EAF 2 28, 38, 51, 61mmo] oA ZxlFot Y1
2o o1EHE WEFIENSY HF FZFE Az 21.8mme} 209mm, 27.6mm
o} 20.1mm, 325mm$}t 25.4mm, 31.1mms} 262mmE A, FEo] dgAd £4
2o ojgulE Qg g xAo] ZefctE A& vehia Ao
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Fig. 39. A relation between mesh size and the ratio of cod-end catch to
total catch during experimental fishing in the research area, Oct.

2002.
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900
600 28mm

300

300
Cover-nat
600 n=1125

800

600 38mm n=2.348
300

300
n= 1,390

600 S51mm n=1.924

No. of catches

00 8imm n=1,195
300

300
600

n = 2,980

300
13.75 18.75 23.75 2876 33.75 J38.75 4375
Carapace Length (mm)

Fig. 40. The length composition of Solenocera melantho caught for the
cod-ends and the cover net sampled during experimental fishing

in the research area, Oct. 2002.
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WEsdatel BAT WER 4 g Al dE FIHAPINE
Fig. 410] EhRQeh D5 oS Ae4ZHozRE FojAe 25% 50%

2 75% Aeda] A, A eded(Selection range : SR), ¥ A4 (Slection Factor :
SF) @ t7AA o3 folFF T Aol 72t a4 E Table 210 vehi Ao

A% 9% 28, 38, 51, 6lmmol YoiM #E AVE 50% A€ HHAFL
ZYz} 239mm, 26.8mm, 31.5mm L 339mmZ Vel oo, JduHge 7hzh 347,
429, 471, 5.02mmE L, NHAASE ztzh 085 071, 062 % 0558 FAHHY

o] HAAETZAQ 203mmd] s EAF 28, 38, 51, 6lmm
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Table 21. The selection parameters estimated from the logistic equation of

mesh selection curves by mesh sizes for Solenocera melantho

Mesh size of cod-end Las Lso Los

(mm) T P a b po— SR SF
28 091 0.00 053 -12.65 21.84 2392 2600 347 085
38 078 001 035 940 2366 2680 2983 429 071
51 080 001 028 -897 2767 3154 3540 471 062
61 099 000 024 -827 2942 3393 3844 502 055

r : coefficient, P : level of significance, a : slope, b : intercept

08

0.6

Selectivity

04

0.2

O 1
0 10 20 30 40 50 80
Carapace length (mm)

Fig. 41. Mesh selection curves of cod-ends with a (28 mm), b (38 mm), ¢

(51 mm) and d (61 mm) mesh size for Solenocera melantho.
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o

A

0.670]a1, A& 0252 F

o
.

2L 50% e (L/M)so)

(Table 22).
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©o =t
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Aun1oa(es

g.2
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Fig. 42. Master curve of mesh selectivity of beam trawl for Solenocera
melantho.

Table 22. The parameters of master curve in the mesh selectivity

SR

(L/M)so

0.25

0.67

-5.89

8.84

0.61
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44 11 #F

L AEFAAFo HAYTE

4747 BAR g giste AAT ol fAheM HEAVIVF H2 28, 38,
51, 61lmm¢Q) EXFo oj¥HgE deFdMe o1fEE AH 072 063
046, 0292 o] AAS4E Fashe AR vewth o 2 Aads
Lee 5(1992)0] EZ9 $2¥ A9Fol offEel Wi BiuelA 512, 702
77.6, 88.0, 111.3mm %% S 747t 193, 22, 0.7, 34, 058 R
T AT go] A9-Fl dF BAFY &L AL PR T FH2E
FEo] AZFE A3 Hadhe A2 e

HEFEANSS) HaHE2HE 203mme] g B2 AHE2 747 123,
9.2, 39, 35%% WEo] AAFE ddFo] vl e, olv TIAT B
ZAHES dehe AR A BEY =27 M2 HEHEHE Toka
and Kitahara(1989)2] H 19} YA 3T

g

g
2,
£
z
2
o
e

g ee] FEYRMAgIT 50% AEHLE 06703k o= FAO
o] dd] Asojgde] W 714 B (Vendeville P, 1990)¢] 25~30 =E=
durate ASEZA MY W3 Pengeus orientalis, Penaeus notialis,
Penacus duorarum, Parapenacopsis stylifera2] HEAedolM 50% HHHL 7t
71 04, 037~052, 035~037, 0302 Rat Az hB5FAR$2] 0677 2
aolE Bl ol @ Aoy HEhH Sl o Ax AN, A%
So] ojolye] Aoz He o B§EE zlojnh il EREHIY
Aol aje] 50% HeAzel HAaAdsgztg 203mmE G HGYF2 30.3mm
olm, &xol AE(LiHoE w7t AhEe HADAT 25mmE 4

A A upEO 37 8mmE FA 5 o).

IS
i

oX

L
=

op
b
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ol R A -$-¢ Aristacomorpha foliacea, 24mm (Ragonese et al, 2002)¢} 2}

Fal$-2} Crangon crangon, 21.7mm (Polet, 2000) Xtk =i, B3
Parapenaeus longirostris, 55mm (Campos et al, 2002)¢} Nephrops novegious,
55mm (Campos et al, 202) Bt & 9508 FAHHIUG

2. 2N, DAL U@ ABPEY F7

Aoz A$RE BEol Fud grtoE ool m, ofFd M
of B5o FEuTE FRo A7)7} At IR ASF ERYEMY
yEae AReed JAANE T Wer) b 2 9% vixe Res
Tokai(1993) $& waatm gtk dalet AgxFolde Fa o8 gzl
WEEAAS, A, WASe) gad gEse) wAE wwse Fig 430
UERR AT 2AS9 DA msh BE AY FolE FRAEAT
Ad Feojst ztolrt §1ow(P>0.05), hFFDA2} o]Etle FoAg Atol
7h E AoE Ve THP<0.05).

O
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Fig. 43. Relationship between carapace height and carapace width of

shrimps.
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gl B Esas-e] Auss ojgstel EAet UATel dugs F
Qe Yol ZHe /3ol @ gL ola@ APel Hol Pl o4

g 4 Aok 2oEz B9 NS BY FEARARY FHAME
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0.6 T

Selectivity
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Fig. 44. Estimation of master curve for mesh selectivity by Trachysalambria

curvirostris and Parapenaeopsis tenella.

Table 23. The parameters of master curve in the mesh selectivity

r a B (L/M)so SR

0.61 4.93 -3.65 0.73 0.99
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e
o

AR
el o (0.990] At} (Table 23). of= 2.5~3.

I

s WAl HEWSMHYTA gleM 50% ML 0730]m,
3

REZ oqiile MFEEAAMY

~

-

B 2193} Penaeus orientalis, Penaeus notialis, Penaeus duorarum, Parapenaeopsis
stylifera®] WE-A e Aol A 50% Al 030~05282 )59k WIA$2 0.73
e Z aelg BEAT o8 2 Aoje d9UEkE S

of MEel How 2FY 5 UL Aotk 2T EEYRAGHATHNA B
9o HAAEWY 180mmE HEste] 2HY HPRLLE 255mm (49

Pt 16.6mmyolw, WAS-o] HAAIZY 125mmE Aok FHT AHH

o
)
i
rlo
—
(a2

9mm (A&7 11.0mm) o}
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V. 5% &

f¢zte A28 Y7o A2E vtdl(beam)E FFst AF1E YT
2 #oz ¥y six e uige £3 MAse HnFY AFE oy
o3t AR 1E QAPolTRA, 1970d FRr7IRE FHML AREEEA
AR 2o Nz g 2Ey U 2y o] e AFaEY ¥
Zo] tierd] ZAold ZEF At FaAEY AR E Fde ooz HE
so] gt a2 BFEn, MgEde) o2ddd Wil 20 4
22 g slen, gAY FEHos HAHE XAole E oy &
Zo) g Eo thyl Me)Zzx FHEH UA Frh

et B Apelae Aexge 2gdest o9E 248 HE3 wEs
W, 28 oj¥Ee Wy Y2 zAE £ AY EANE FAHsA @
Aol zgpale] #Aeta 72282 43} B0 oS AYNELH 54
| & 4450438 A% AFYES #Hdte xAsz ANT
oZM AdE g FF Axe|(ld ) FYHIA FrogFe FaMA
SRR AEHoR oA FYt

® A7 e o} YA W7 T M2 ol e F 175%, 21621k ATk ]
Z S8 o) olBaFo 854%(1,847.2kg) 2 UNF A& E E(Lee et al, 1992, Lee et

M

o2

al., 1994, Lee et al, 1998)2] ojgul & B} YF3] &S AL Al Ho] &
rct Al Aol R B Fx YAY, ARARTGE AT ofF
ojijo] At HZ EFo]FET ¢ EFo &ut7] g A yEhd Ao=
Atr s Aot

olgE A FolA 2FBlgE, ZAL, TNLE 2E~EFE Y, dF
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FEALE AEE gelA F2 oFHAD. ol =dHA T, 2002)9) X
Ao A, Ax Fasd 5, 20010 zuiAgg, 2 Ab(Huh and
An, 1999), #9%vHHuh and An, 1997) 2 457 37 (Hong and Oh, 1989)
of AF=AS, AFH ¢HCha ef al, 1999)l AFAN 9} WHEROIRS T
F2 BI3tE Ao niFo] B o, 4efe Ao w2t BEIE Fo] HE
Aog ook 18w F4E BXE HY £4 20~40m(A, BFH)dA
T aEAg, F4 50~80m(CFA)dM s HEFEMTI F2 EXIL,
F4 20m olHejMe AF A, mupAeHe] A7t ojdAjF(Huh and

An, 1997; Cha et al, 1999; Hong and Oh, 1989; Huh and An, 1999),

—

A
o

>

T
30~40mo| HE 2L 5, 200171 EXST U ALF HopA &
of me} A Fol ME e oz WUHI 1HER s 9
o MAste At EEAGH EXFHA w2 AAshs Fol M2 e 2
o2 wad 5 ok

A $-zge] ol E oy 123Fo2 e Ao FUW 54%F(Cha

2

and Park, 1997), 3wt B x|l 66F (Han et al, 1998), £2Z 4= 2 3t
ol &A¢HPark and Lee, 1988)9] 74%, A nE(XF) Wt T3l(Lee et al,
1990)2] 413 93F R} €T3 WAAR Zafloll A Lee(1998) o] Mgt 114
Z3 Jeong(1993) S°] E1F 131F e AsdA detwd. a8 oF o
Yo 2115kg(98%)0.8 Uk A= EZ(Lee et al, 1992, Lee et al, 199,
Lee et al., 1998)cll x| R} o]F-2] o]Fu]&o] vl FA Jewch ol AF
EEo] ANRT FFdN THELE Yo7l KT 3~4 LEY WE &

& A F3 e B =¥ £5(%F 15 RE)R oEty] dEd =29T

Ho| e oFv WiERel gEFdE Aog FHHIY F E3E 123F 9
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B oy 2JL 160golen, Hlaa we o] ojFd B A, AMd, ¥
o}, B, mA7)E R H2rAHAFRT 22 njgsost o HHIYS
o, ol & Oz AN EriEa dAck mEtd ez ge] REres
olg 5o} A E7|HE AAYS BRI §A4st] BEEAHoZ o] &7 A
Me B - A" 7)5g 7 o sige] Had Aol

ol g A Bl o]AE FolA FFog olfd ojFFE of 54%e|Y e, yn
A of 46% = BB ETA A E7HAT ol e ojFE o] &
go BRIy EZold(Allain et al, 2003)ol M9 475%9 M2 Y ¥ E
ot ey AT #

s
A
Zogare 2ESMTAVE| T, o] F 2ATHVEC] SHE Aoz YA

i

(Lancaster and Frid, 2002)° 4] 56% ¢} vl

At B3| MLEEME Byoig kol 1M1 TE| R, of T 9UW5SHTLE
2753 o (Alverson et el., 1994), B Fold g Fr)go] A9
go] 1~30M] AxeteE RuE Acrh(Vendeville P, 1990). o] s} #o] oy
21} Br)eke] e NSES vy, et Aezde F-FoifEel
Homa AN$E LHYsted ofF FYH oFetn @G + U E=F
Egy e ool ExF WHo| AMd uet RyoldPgs Rr|FS

1

s

4
2
o

&= & (Alverson et el, 1994), }$Z2FAME EAF F5ES Fojshd #
F3 £ a2 Aotk webA lemme] 2 BEd FoldH
go] e xAols FyoRH RT3 A A o &
2 gEdte Mg BY 548 o838y, 7 g F i Mol R
HHYE e Aoz BEoifn ARole] FH A A" & AL

r
br

il

o
r

2 BA 71 9~1197bA & Chalayondeja and Tanouel{1971)
ol mys} vk, 4R AsdAd 9% 50% TASTAF 203mmet 373
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Ao FAE A2 ol2H HZ}HAA 43.78mm, 27.50mm ¥-& Ohtomi
=(1998)0] B 13 FA%E7HE 253mme}l Ohtomi and Irieda(1997)2] -«
Aol o|28d Huztziao]l zhzt 45.76mm, 33.09mmz HIgt FA#= e
zto]E Holed], ol A& o Aol AEHAT AAvin A
(p)NHE B Ao ¢-F7ic] 329, 3152 Ohtomi and Irieda(1997)] &
7 318, 2973 W2 A2 Hol AL FAMG Ao R ATHUG. A
ERRANA & - FAL 3 AAY ATE 1877 29301, £ o] HAIEA
2= 0.65, 08724 MAEE zhzt 35%, 30%, olENAAHS & - FA 067
I 0.734)0]05], olwo] oArtdAAE 4z 21.6mmel 204mm=E FHEHU
1= 8

2E~EEE £ ogHE FAjSY APA7IE 6~88F Cha &
(1977) 59 6~89 3 Kim(1977)9] 69 Fa5E 8¥7tx ¢ vlsy, Kim &
(1984)¢] 59 3lsXE 99 Foexge ofzte] zolE EHTh 1E]an EA
2o HadAd 97 FALRZAL 189mm=z, Cha e al(1997) F9
154mme} zpols B7ge] €id AA Aolx FAHJC T2 FgH o
A FHogrztae & - £R0] 2954mm, 1895mm=, M3 AAT - FA 74
z} 24.64mm, 19.00mm= F A9zt ZFolE RALh 28}, T A He] AdAw
DA ()7} H5A 24z 3087 2862 FYUsld] A F4AME Aoz w
©E

al

°]

tH(Cha et. al., 2003). ZA$ b3 &7 WARASFE 2859 275
, & FGARATE A 1183 03524 AREe 77 41%, 13%E
N ogzlo] wre g HEon, oldAdd e - 3l 04738 041400,
o wo] I UL 18.0mms} 135mm= HAdSUAF(Cls) T
kTt

2E~2FT 4944 HHE DA BRAAE 7-99742 M A
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3 Zwsjen UB Ariaked] RO 1Y AE =& Aoz et 9%
HagAd o FAERAAL 126mmE AEFY] P oshylifera AR
70mm(Geetha and Nair, 1992)%}, P. sculptilis 7% 88mm(Sukumaran and
Rajan, 1986)8.t} Zsten, olv 7<) o 4% Aoz FHIUY. 7,
A9 olgd Hulgzde o -3l #H 200mm(WF 76.87mm),
15.00mm(A R 50.00mm) 2, 22 29| P. hardwickii®] 128mmet  P. stylifera®)
o} . =7 o] ztz} 13.5cm, 10.8cm(Li et al, 2000; Suseelan and Rajan, 1989)<l
A%E RS Holh QAT olH @ Aol HAMSH AFHE AHH
o o ot A B 4%S Tets Rist dXI(Pauly, 1982).
7+ AARASE 7h7} 2553 4.88, &7+ o YAIRA S
22} 089, 220, NLELS 247t 3%} B5%RA & - £ Aol & BYLE o
GAAAHE o - FR 035% 0464 LA, o] Mo AFIIYRLFE 7.Tmme}
7emmz HAAEUARCLoRD Adch ol Lol WFFIAS, EAS
g R B, FASUAE, RURY 2 AREe Foig
7tz & Hoz2 vElyth

Wzl s WEFANSo] gt FIHAY Aol TG B
wgrmAa el 50% 4U4CL/Mne 067019t FAOY HSEE %

A

) =Y

=)
=
o
rieA
4
pad
1o
iy

r

I
J%

Aol

!

%3 W3 (Vendeville, P, 1990)9] Penaeus orientalis, Penaeus
notialis, Pengeus duorarum, Parapenaeopsis stylifera®] A& H(CL/ M)z 212}
0.40, 0.37~052, 0.35~0.37, 030241 PEFFANF2] 06722 Aol el
AolEtle A Fo ofFolfd 2% zlolz ATk WFEFINS
o wEGSAAYTHY Aeyd H2ASUAR0ImmS HEE AP
& 3025mmE FAED, AgedA g2 7HAE @e AF(Ea)e AAGH
F(5em)e] AP AAYR L 373mms Vehgch 12T SN EE
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2
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o

A

o
B
#

7 2 25mm)e) 50% AHH G A& HALEL 16.9mm] ATt

rlo

ol &) FAAARFA] FALE 15mmEHNE M7 7HIALE &
oz I & irkE APEES uehle, o8 o Fo g% AW
BS Abgajord BaAe AT Ao

He AFE FTetel BY, A
85.4%0l5lom, F o EF T
4% O1F, BEF, AR, ALF 2 AF /A7 e A-2A g v
2 E7Qch B3] o|FE tiF-Fo] 20g vve L¥ojol AL AR y
gyttt ojsl 7ol AFoly Ao|7p Ryl EE Al fzPgelMe oIHTA
A HAGES st F A Ad BeE 2RaE Ao eI I8
stk E4AAS, A 2ea QS HaAsAAgE 2 4
AATEQ 302mm, 25.5mm B 169mme] o7& ALETTHE FA sl
E7ElE A9, &80 I Aol9) oFg Apdel WAY F o, AR
FA BE 15mme] vlste] REolBEe] EHE AA FY + A AR W
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F FolN MSF olgFL
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VI. 8 ¢

N zgoigie Akl d T2 =Ysa 9 Wik ofst 4FIES BT
of theks] ol ZHE fAbARgle] AAolE UG $A7t ol HAG BA
2 W gE odolth B ATelNE Agzgolde duzAeh AHo]
AN YL Fokol o8] 24 BBe] Rl RY £rWY
ek EY, o]E ol0E S ¥BOR o] 7 AR AA4EH 5
Ae el 98 Fo AR AQB

-4

tlo

A

WAg AlAlskiat sk

1998\ 11455 1999 109717 F 18080 ZAH HA& Al +-2F9] A g
HeoAM F o] PEL 23E 807} 1342 175F o] on, ke 2,162.1kgo] Q). ©]
Zoll A AS-Fe 36F 1,847.2kg(85.4%), A1 FE 123% 211.5kg(9.8%), AFE
71.5kg(9.8%), ARFE 15 19.0kg(0.9%), FHF 7% 12.9%3(0.6%) «2.2 o1y
Atk ol AL H FoA zebula)ee)
0~40m), G5 UEnoedf = ATE (54 50~80m)el A
T2 o=

o8 g offe] o]FH it FTH2 16g(B 9 0.7g~560g)ol™, =3k we
of o} HE WA, A, Wel, B, mA 7] F YRR oAFe HiAs
AZERG 2he vjgol2 A, ojga] st ut2 R8T

AYE FellM FF 7HA7E w8 2 dEFANS
o] ef 54%0)3, YA 46%= RFolHEZA AF] HA Rate #Fe A
= XFHo AUt

HETEAF-2 AEA7]= 9~11H0ln, Ao ds5aAed 97 43t

=)

NSE 2T ~EEE (54 2
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Z}HCLso)& 203mmolx, ANl FHE 43y o3 HjztzHLl-)7
ARAASF(K)E 43.78mms} 1.02/yro] i1, $R-L 27.50mms} 1.85/yr@t}h. 281
-2 &3 AAGASsE Zbzt 1.87/yr} 2.93/yrolx, &3 AAANGA
Zi= 1.22/yra} 2.06/yro| 2o m, o] AMAAE (t)& 067, 0.73H 24 o] e
ol A7 2 A 21.6mm} 204mm=Z FAH HA}

A9 AFA VIS 6~8¥U0ln, AAY s WA g7 2ASUAZL
189mmol R, AFAAA FHE o3 AHAUAAZR ARAFE A
29.54mms}t 140/yrel3n, 32 18.95mme} 2.00/yrel itk 28]1 o - 319
F AARASE zhzd 286/yr3 2.75/yro]l1, &3 AQAVRASTE 1.67/yr
7 240/yroldon, & - 3o AN AR (L)L 047, 04142 M, °] w9
o} 71913k 2t -2 18.0mmet 135mm=E A & Uoh.

Ao AFA7IE 7T~9€elx, dAH e A DA o FASHLRe
125mmel A, AA2eA FHE <23 HodAI3d 4gAse oA
22.00mms} 1.22/yrolx, AL 1266mmst 2.00/yro] Atk 281 ¢ - 39
it AATGA S ZHzE 255/yra 4.88/yrola, £t AAAMLASE 1.66/yr
# 2.68/yre]lRem, St - FH e AN AH (L) 035, 04642 A, o] <]
AU F 77mmst 7emmE ebydth dEFIATS A aEn
WA obzle) el ALEL 7z} 349%, 42.0%, 35.0%0] AT,

HF Aol g FEAAAY oA AT FELELHAYF
o] 50% AYH(CL/ M 0672 H2A%32HE 203mmE A48 WAL
2 303mme|1, FANAM L 4F A9 7T He HayddF B5mmE
AL HAFEL 378mm2 FA = olv)

HEFEART] FRTEAA G0 a9 Qe FFFoz 3

AR ZAl-oF RIA-o] REFEAPNSHe] 50% dHAHe 073U F

%

o

F-l>

rx



WMol HAMEAY 189mmE Ao YFRE 2B5mm(AY P 166
mm)o)n], Waje| ZHaAdH2tzba 125mmE HE§ H4PYEL 169mm (A
A,

8 37k 11.0mm) 2 FAF
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