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In order to estimate the optimum harvesting mesh size of multispecies, the 24 species
of catching data which were taken by fishing trial of trawl gear in Korean Southern
Coast and East China Sea during 1991-1993 year were grouped and divided by the
Cluster analysis method. considering first maturity length and body width, body height,
body girth based on the first maturity length.

With the same method. the above groups were subdivided by the potential escape
sush as possible escape index. range factor and selection factor. In case of the species de-
void of selection parameters, these species were first subdivided by the use of possible
escape index and length range factor. Next, the optimum harvesting mesh size of mul-
tispecies was properly classified according to the optimal mesh size of a fish estimated
by first maturity length against selection factor.

The results obtained are summarized as follows :

1. Each optimum harvesting mesh size of Psenopsis anomala, Priacanthus macra-
canthus, Trachurus japonicus, Argyrosomus argentatus was 71.1-79.5mm_ and Saurida
undosquamis was 65.5mm

2. Each optimum harvesting mesh size of Scomber japonicus,Pseudosciaena crosea,
Pseudosciaena polyactis, Sebastes thompsoni,Doderleinia berycoides was 78.5-85.6mm,
and Bembras japonicus, Sphyraena pinguis was 48.4 - 51.3mm

3. Each optimum harvesting mesh size of Zeus faber, Pampus argenteus, Zenopsis nebu -
losa was 118.4—124.1mm. and Caranx equula was 91.4dmm, and Thamnaconus modestus
was 131.2mm and Pagrus major was 149.4mm .

4. Each optimum harvesting mesh size of Upeneus bensasi, Callanthias japonicus, Sar-
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dinops melanosticta, Konosirus punctatus was 36.8-42.8mm. and Acropoma japonicum

was 21.2mm ., and Apogon lineatus was 26.3mm.

F

S

EEd lojA HHfES BEsI HIERE
ok sl e AR RE gFo] 715t
2 b MH o RIBERC o 3 BT 2
HRE 23 5 oy, B-AHS HROE
e T g SR ffEe] RME = %
of A= Mkl whetA MEH o BB o 2}
ol7} Qe EEME 23 BH7F &olatA
o (Jones. 1976).

H #BEFES RPREIME BFEY &
BE o8] TEMiES R FA FolA] 11,
LS = e o R ] dke] WEkiL e
H Tor wike A7tee A + Ut 53
WPEEE B OHERY) HREge] Hol ol
ov g MKERA tated BRIV #EEER
o] %49 ols @A} o] Fo] A wi7AE g
WL do 2 SEER 2HE Ao didH
o, g7y o] EddME SEfaREe] BECER
EIEA N o3 37T golstAl gt

ol2i3 W& uE st K #tel A= Mg
£ mpmol forkdl ulel AR Z BFebe] #ET
oz AAXNo T MKFIFEEMA #EHHCl 2 =
A& Aoz Wi(Jones, 1976 Paully,1988).
HE:H5 47 (Cluster analysis) &2 HPFRE 2
FFRRES ARt OE& 2R Fo S8
AfEol 3 MEMEH-S H#HEstah

AHE3E BRRE BERE7E 1991978 1993
Atololl jR¥ERERANA TR BEREISL HrbE
HE BWHRoZ HMEY Aoyama(l961). Chen
(1992) 8} FHEFE o] &3ttt

" R H&

B—fafgo] WY @MIEMES RAUBMERS

ol &3] 50% HIEFMEI HRIFMHEA HED
T Jdou, Z§e il o3 BIEEES #E
3 AL 8034 @t (Beverton and Holt,
1954, Jones.1976). %#xe] f&fEol disto] #WA
HEMED BEEES Esy] AsM e
& HERERY B3E7E Hof Qlofof 3tm, & fafdEel
up2} o2 fEfEe] Al EAFAA et R
o] o]27] 7}A] the gt {Rlo] M= o] Zjo} Fo
2 Bl 43 g gasit

a3z a4 HHEn Jde EEdEe 371
7} eI Aol kel WE AR WRE
HE 3l7] Y9ax=(Jones, 1976) LEfaiEdl
3 EIEAE Q) #HEE] 879k & FHZEClA
= BEAEAA (] 5. 1992) FAFIZ HER
B2 823 4 e 24 Sl &) FELFRE
wel BF dHen, #og HE GkHETENES
2] uop AdsiA 27537 8 e
of wel BFE 24 ffE TolM= REHER
Hesgo] e 11 AfEe TRl A HER

B3t Aoyama®l WHRAEFNA @ rdHE
(Bembras japonicus), QE7}8]% (Apogon

lineatus), %% 7)(Pseudosciaena polyactis), 5
HHO A 2 R
(Acropoma japonicum)o| 5 fafES F7}sla,
Chen(1992)9] ##olA oird =2FF
(Upeneus bensaia), XX (Argyosomus ar-

ANl (Pseudosciaena crosea),

gentatus), & X| (Priacanthus macracanthus)
o] 3 g A St HRAEFEO R dhof EIER
BE o] &3t

1. $AREO| M8 27

H ¥R A FHAIE 8K (Body length) & 7]
#F35tod #iE(Body width), #&(Body
height). Body girthele] #A1E &% RIEFER
Ro g Uehle] & Mg Rk OKE

_87._



&= - FRE - AMDE

BE. 1988 FaiBEHT. 1986)°l st feME. 2
&. Body girthE 35t}

o2&t FiEe] A 7)ol utel M2 ko] =
#EoZ B 8 mAmpdRS o ik
of siEHats $4d5. 4805, Body girthl 4 £H=
A AR (Agglomerative) BEELA 9
Compete linkerel #Zgdet AuAdY
(SEUCLID) /o8 B&Eitai(Cluster
analysis)ated 24 ol tis) FUERENZ &
Fatdct

“#¥e ot SPSS/PC+(Marija .
Norusis/SPSS Inc.)& o) &3t}

2. dBETTREMOl oSt 2R

ORI BHT 2158 EHA ke
F AE 7PeAE nHsle 1o A" £F7
. FHERIE R (Mean selection factor,
S.F)E o] &3 4 U= 19 fafdol o3l JEnTHE
&#(Potential Escape Index. P.E.I), SEiFi#
ikl #MAFE (Range factor of op-
timum capture length, R.F)& +3t9 &9
Fga o] #EH e Z BRI

1) eHETTREFE L
PEFTTREfe#E Clark(1963)9] HEkell =t
BAORMET o] ol #45 4808 Body girthel
9]3t Body girthig#(Girth Factor, G.F)%
B e#(Mesh Index, M.DEA &4t
G.F (Girth Factor)=FMG/FML (1)
M.I(Mesh Index)=(FMW/FMH)/
(ML/MW) (2)
P.EI=(GFxM.D" (3)
o M.IE 1 20 3A 3] 98t faset 58
&) A7)0l wet ALHStAT.
FML : First Maturity Length (G m#
fR).
FMG : Girth by FMLER R A
] Body girth),
FMW : Width by FML (BB il A
o] #1848,

FMH : Height by FML (&2 3zl A
o] f&m)
ML : Mesh Length

Gare) gagaen | #H
MW : M Wid E o REAfC
+ Mesh Widt 60 .

(#8H o %7l o])

2) SEIE g R ] #FRE

IR o #HilEs Aty o2 AR
£ (8FCIt. 1988 MM, 1986)9) 40%<t
70% Alol9] fEES ol83sla do.2=(Jones.
1976) . sEIF i gRE R o] &IEE Ao, iy #
Ji2E (Medium length. M.L)9] & & fafd
sz i~jek s, TP RfER (Mean medi-
um length, M.M L)<,

M.M.L=Z (i~})/n @ nt SFEE (D

o| M ekl en #iEREI(Range factor, R.
.

R.F=M.L/M.M.L (2)

° 2 H#E STt

3. EIERERE S HE

BRI R 2R3 15& vhr] KRR
. FERK. TR RREEA ERE 2280
A CERIENRELE o] £ 4 919 5 ffEo] s
= BRI @ERES 27124 mrst
I, FHRBAHS Rk 13 A
7 EIEREEEE o2 LRhiEe] WIEEMEHEES
#eE 3.

ffuo] FRES} Body girthel =7)o whet #8H
ol A Wb U e He#e) RiBEe] SAdo] WsE
2 (Fujishi. 1973 Robertson.1986) 5ol
BREEE ol &3le EmBMER sdete
faE #4408, Body girth® 7#sld ® 134 2t}

& fafEo] zt1 gl BRES) FELLAES MEHY
EEoR B& & = HEHMTHES o83
o] X3 fafafsEERl = Dendrograms e

_88_



SRR W9 EIEREMEY] #E

Table 1. The parameters of equation from body shapes

Fish name Meas. FML  Part Range of r a b Length of Range of
of (mm) of length body part O.CL
length body (mm) (mm) (mm)
v 5ol BL 180 B.H 9~ 56 0.953 0.16 -2.3 25.8 120~280
Saurida B.W 5~ 70 0.933 0.15 -2.4 25.4
undosquamis B.G 21~182 0.982 0.49 -4.7 83.4
@ a17] BL 170 BH 40~195 0.954 0.45 15.1 91.0 200~350
Zeus faber B.W 4~ 70 0.815 0.15 -3.0 22.6
B.G 100~400 0.962 0.95 33.7 195.2
k=g TL 170 BH 62~200 00973 0.37 30.0 92.9 160~280
Zenopsis B.W 3~ 60 0.778 0.11 -59 12.8
nebulosa B.G 138~435 0.978 0.79 675 2018
o3 2 BL 185 BH 10~145 00918 0.36 55 72.0 120~210
Thamnaconus B.W 4~215 0.709 0.12 2.1 25.0
modestus B.G 25~460 0.918 0.77 21.2 164.5
w7k BL 180 B.H 5~ 40 0.759 0.11 49 24.3 120~210
Bembras " BW 10~ 75 0.891 0.18 -29 299
Jjaponicus B.G  30~165 00975 0.43 10.3 88.0
25 FL 260 B.H  39~480 0.928 0.33 13.1 98.1 168~420
Pagrus major B.W 10~350 0.799 0.16 -1.5 40.7
B.G  65~550 0.962 0.75 326 2288
g7yl BL 160 B.H 16~108 0.951 0.42 7.6 75.0 160~280
Caranx equula B.W 3~ 45 0.872 0.17 -3.5 23.2
B.G  24~240 0962 0.96 14.4 167.4
as BL 230 B.H 8~131 00918 0.22 -50 45.4 160~280
Scomber B.W 4~60 0.940 0.16 -6.4 304
Jjaponicus B.G  30~210 0.970 058 -11.5 122.4
WA 37 TL 250 B.H 17~ 60 0.797 0.12 -0.1 30.3 200~350
Sphyraena BW 10~ 55 0.801 0.10 -4.1 21.0
pinguis B.G  50~240 0.882 0.38 -94 85.2
=gl At FL 110 BH 11~ 90 0.951 0.35 -85 29.8 100~175
Callanthias B.W 4~ 40 0.905 0.16 -2.6 14.7
Jjaponicus B.G  23~260 0.940 0.76 -11.7 72.4
B EF BL 100 B.H 13~ 40 0.767 0.22 -2.2 19.3 80~140
Upeneus B.W 4~ 30 0.870 021 -122 8.8
bensasi B.G  50~113 0.873 0.53 3.3 56.5
e TL 225 B.H 12~ 95 0.963 0.26 0.9 59.4 120~210
Doderleinia B.W 5~ 50  0.958 0.16 =27 33.3
berycoides B.G  30~240 0.979 0.71 -3.1 156.7
Hho) B A 2 2] BL 60 BH 12~ 35 0.843 0.36 -4.1 17.6 48~84
Acropoma B.W 5~ 22 0.650 0.17 -1.0 9.1
Jjaponicum B.G  20~110 0.965 093 -127 434
o BL 180 BH 30~220 0.893 0.63 1.8 115.2 200~350
Pampus B.W 4~ 60 0.971 0.16 -6.5 22.3
argenteus B.G 60~480 0.695 1.34 24 2436
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Table 1. Continue
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Fish name Meas. FML  Part Range of r a b Length of Range of
of (mm) of length body part 0.CL
length body (mm) (mm) (mm)
B3 TL 165 BH 35~ 58 0.69 0.17 12.8 40.1 128~224
Argyrosomus BW 14~ 35 0.702 0.16 -6.1 21.0
argentatus B.G  80~130 0.823 0.45 22.0 96.0
g TL 220 BH 20~ 75 0.903 0.30 -0.6 65.8 120~210
Sebastes BW 10~ 40 0.807 0.18 -4.7 35.2
thompsoni B.G 60~160 0918 0.81 -13.9 165.3
54 TL 238 BH 42~100 0.775 0.28 -8.8 57.5 200~350
Pseudosciaena BW 22~ 80 0.567 0.14 -3.3 29.6
crosea B.G 105~280 0.724 0.51 2.5 123.5
5= BL 140 BH 20~ 95 0874 0.41 43 61.1 80~140
Psenopsis B.wW 5~ 30 0.610 0.12 -0.5 16.5
anomala B.G  50~195 0.924 0.89 13.6 138.0
a57telE TL 50 B.H 10~ 38 0.722 0.30 -1.1 13.9 36~ 63
Apogon B.W 5~ 16 0.811 0.19 -6.1 35
lineatus B.G 25~ 80 0.830 0.82 ~-11.1 29.7
H7yo] BL 185 B.H 10~ 70 0.945 0.26 -1.7 46.5 160~280
Trachurus B.W 2~ 40 0.902 0.17 -6.1 254
Japonicus B.G  28~900 0.802 0.66 -56 117.3
ol BL 130 BH 20~ 65 0.941 0.34 -6.8 37.3 60~218
Konosirus B.W 5~ 25 0.920 0.15 -6.0 13.1
punctatus B.G  50~150 0.956 0.77 ~-12.6 87.3
ol BL 140 BH 25~ 39 0.719 0.13 10.2 27.8 100~175
Sardinops BW 10~ 25 0.775 0.19 -10.9 15.0
melanosticta B.G 65~105 0.865 0.43 12.3 72.5
27 TL 238 B.H 10~ 73 0.913 0.25 -24 57.2 140~245
Pseudosciaena BW 5~ 47 0.887 0.16 -54 32.5
polyactis B.G  28~180 0.947 0.62 -8.2 139.9
33 TL 170 BH 20~ 98 0.921 0.25 3.6 46.7 120~210
Priacanthus B.W 4~ 49 0.808 0.12 -0.5 19.9
macracanthus B.G 40~230 0.948 0.61 9.7 113.9

Meas. of Length : Measurement of fish length, FML : First maturity length. B.L : Body length, F.L.:
Fork length. T.L : Total length. B.H : Body height. B.W : Body width. B.G : Body girth. r: Coeffi-
cient ef-correlation. a : regression parameter, b : regression coefficient. Length of body part : Body
height, Body width, Body girth based on first maturity length. Range of O.C.L : Range of optimum

capture length.

| a2y 13 2}
1. FREol

==
= r

aY 13 ol FlmstsRe A BEE €
£8 £ v 24 Al diste RAOBRBEERT
7)o st fa5, R, Body girthE Cm

BAreA FEohe sha, BNl vt RSk

= 0ol 922742 JEhfol Ao, EEEERES
Aps mlashd, FEEEIREUT 146 (REREIREULE
0.16)°1A 470(A, B. C, D)¢] o2 R/

o

RS SfES B, AffolA v)Fo)(Sau-rida

_90_



SRt o HIEREMES #E

- Similarity by coefficient values

Species 0 73 104 146 372 922
NAR A4 v Y
1§ A A +
Saurida undosquamis . 87 159
Bembras japonicus -
Argtrosomus argentatus (4)
Trachurus japonicus —

Priacanthus macracanthus -

Psenopsis anomala

Doderleinia berycoides -

Sebastes thompsoni

Scomber japonicus -
Pseudosciaena crocea -
Pseudosciaena polyactis — (B)
Sphyraena pinguis

Zeus faber -

Zenopsis nebulosa

Thamnaconus modestus -

Caranx equula -~ (c
Pagrus major
Pampus argenteus

Apogon lineatus

=]t

Acropoma japonicum

Konosirus punctatus (D)

Sardinops melanosticta
Callanthias japonicus
Upeneus bensasi

Fig. 1. Cluster analysis dendrogram illustrating the relationship of fish shapes.(Considering first ma-
turity length and Body height. Body width. Body girth based on first maturity length).

undosquamis), Wrel HER] A7 BEfolA T2t (Doderleinia berycoides), &
(Trachurus japonicus), X+ JEREGREL T3(8E B2} (Sebastes thompsoni), 11%°](Scomber
B EBEA 0.08), ME(Psenopsis anomala)S  japonicus), #Z7], BT HEMEIRE T3(EEMER
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Species

Similarity by coefficient values

Priacanthus macracanthus
Argyrosomu argentatus
Trachurus japonicus
Psenopsis anomala
Saurida undosquamis

A-Groups

Bembras japonicus

0y Gy 25
e

E——

0gs

Pseudosciaena polyactis r—l
B-Groups

(No.1}

Scomber japonicus __l
Pseudosciaena crosea
Sphyraena pinguis

(No.2)

0

¥ Y 2

Pampus argenteus ] (No_ 1)
Zeus faber 'r
C-Groups Caranx equula T(M). 2)
Pagrus major
Thamnaconus modestus (No. 3}
J()'5 ' ‘0 265
Callanthias japonicus ! (No. 1}
D-Groups Upeneus bensasi —]
Acroposa japonicum

Apogon lineatus

Fig. 2. Cluster analysis dendrogram illustrating based on potential escape index. range factor and

mean selection factor.
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U, IBREel 3 RARRRERS o] &5t
EIHE Aol Byt HHd Ao MAHN, Kb
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wEE g83k.

A Group No.1d9| &3 AE, $3, A7,
HEXE 71.1-79.4mm o018 No.29) wgH
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Table 2. Classification of similar fish shapes by cluster analysis

Groups Korean L Suvdivide Range Mean FML OMS
Scientific name PEI
name groups factor S.F (mm)
A EX Priacanthus macracanthus No.1 1.05 0.87 232 TL 170 1733
% 7§ 0] Trachurus japonicus No.1 1.22 1.16 233 BL 18 794
H x| Argyrosomus argentatus No.1 1.25 0.93 232 TL 165 71.1
ey Psenopsis anomala No.1 0.69 0.58 193 BL 140 1725
kigdads) Bembras japonicus No.2 2.09 087 372 BL 180 484
ufj 50| Saurida undosquamis No.2 1.92 1.06 275 BL 180 65.5
B A Pseudosciaena crosea No.1 1.29 1.02 3.02 TL 238 788
#z7] Pseudosciaena polyactis No.1 1.31 1.46 278 TL 238 85.6
s Scomber japonicus No.1 1.48 1.16 281 BL 230 819
Bug Sebastes thompsoni #.1 1.11 0.87 TL 220
e Doderleinia berycoides #.1 1.18 0.87 TL 225
R A7) Sphyraena pinguis No.2 1.88 1.46 4.87 TL 250 513
C  Hol Pampus argenteus No.1 0.50 1.46 152 BL 180 1184
=17) Zeus faber No.1 0.61 1.46 1.37 BL 170 124.1
Hiehi17) Zenopsis nebulosa #1 0.45 1.16
EAR Pagrus major No.2 0.90 1.56 1.74 FL 260 1494
A 78 0] Caranx equula No.2 0.72 1.16 175 BL 160 914
w2 Thamnaconus modestus No.3 082  0.87 141 BL 185 131.2
D =3zl  Callanthias japonicus No.1 1.14 0.73 257 FL 110 428
3ESF Upeneus bensasi No.1 1.18 0.58 2.72 BL 100 36.8
ol Konosirus punctatus #.1 0.95 0.74 BL 110
goly Sardinops melanosticata #.1 1.3 0.73 BL 140
vl B 2 X] Acropoma japonicum No.2 1.11 0.35 283 BL 60 212
QZ712l%E  apogon lineatus No.2 08 026 1.9 BL 50 263

PEI : Potential escape index, Range factor : Range factor by optimum capture length. Mean S.F:
Mean selection factor. FML : First maturity length, TL : Total length. BL : Body lenght. FL : Fork
length, OMS : Optimum havisting mesh size, No. : Classfication by cluster analysis, #. : Division by
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