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Summary

Management of marine resources shoud be newly recognized due to the implemen-
tation of 200 miles economic sea area. The coastal waters fishery is desired for
maintaining fisheries resource and conserving of coastal fishing grounds.

Furthermore, trawl gear has been indicated for overfishing and multiple catch.

In order to the management of demersal fish based on mesh regulation, the
disseration shows the experiements made at the Southern Korean Sea and East
China Sea. And a series of the mesh selection experiments are carried out.

The results obtained from each chapter are summarized as follows.

1. Mesh selection trials

Mesh selection trial used the training ship Saebada belonging to the National
Fishies University of Pusan during 1991 ~1994 years. Experiamental cod-end was
made having 5 kinds of diamond inside mesh size: 51.2mm, 70.2mm, 77.6mm, 88.0mm
and 111.3mm. and having 4 kinds of square inside mesh size: 51.2mm, 70.2mm,
77.6mm and 88.0mm. Fishing trial was conducted using bottom trawl of trouser
type cod-end with cover net.

2. The state of demersal fish resources

Demersal fish in 145 species with the diamond mesh cod-end was caught and
divided : fish, 131 species: cephalopods, 5 species: crustacea, 9 species. And
demersal fish 89 species caught with the square mesh cod-end was divided : fish,
77 species: cephalopods, 4 species: crustacea, 8 species.

Catch rate of diamond and square mesh cod-end was :@ fish, 86% 82% cephalopods,
13% 18% at the Southern Korean Sea, and fish, 42% 29% cephalopods, 48% 59% in
the East China Sea. Short-Finned squid was much caught at the Southern Korean
Sea, and Long-Finned squid was much caught in the East China Sea.

3. Mesh selection of diamond mesh cod-end

As for optimum mesh size of each species by first maturity length, Red
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barracuda 51.7mm, Lizard fish 65.0mm, Target dory 126.9mm, File fish 129.4mm,
Kingfish 90.9mm Chub mackerel 80.1mm, Harvest fish 97.4mm, Wart perch 70.7mm, Horse
mackerel 78.7mm, Red seabream 140.5mm Yellowsail red bass 41, 7me, Hair tail 63.5mm,
Short-Finned squid 93.9mm and Long-Finned squid 93. 3mm.

4 Mesh selection of square mesh cod-end

As for optimum mesh size of each species by first maturity length, Harvest
fish 89.3mm, Horse mackerel 66 8mm, Hairtail 57 5mm, Short-Finned squid 79.1mm
and Long-Finned squid 80.7mm,

5. The comparison of mesh selection in the diamond mesh cod-end with square
mesh cod-end

The mesh selection for 3 species of fish and 2 species of cephalopods is
compared in the case of the diamond and square mesh cod-end.

Harvest fish : 50% selection body length and selection range were more increased
in square mesh cod-end than in diamond mesh cod-end. Optimum mesh size of the square
mesh cod-end was decreased to 8.1mm than the diamond mesh cod-end.

Horse mackerel : 50% selection body length and selection range were more increased
in square mesh cod-end than in diamond mesh cod-end. Optimum mesh size of the square
mesh cod-end was decreased to 11.3mm than the diamond mesh cod-end.

Hair tail : The square mesh cod-end was more increased 50% selection anus length
than the diamond mesh cod-end. The diamond mesh cod-end was more increased selection
range than the square mesh cod-end. Optimum mesh size of the square mesh cod-end was
decreased to 6.8mw than the diamond mesh cod-end.

Short-Finned squid and Long-Finned squid : In general, The square mesh cod-end
was more increased 50% selection body length and selection range than the diamond
mesh cod-end., Optimum mesh size of the square mesh cod-end have decreased to
14.8mm, 14.0mm respectively than the diamond mesh cod-end.

6. Estimation of optimum mesh size for multiple species

Optimum mesh size of Goat fish, Yellowsail red bass, Sardine, Gizzard-shard

was 39.8mp*3.0mm, Optimum mesh size of Wart perch, Bigeye, Horse mackerel,
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Vhite croaker was 74.1mm*3.2mm. Optimum mesh size of Chub mackerel, Large
yellow croaker, Yellow croaker, Goldeye rockfish, Blackthroat seaperch was
82.1mm*+2 8mm. Optimum mesh size of Target dory, Mirror dory, Harvest fish,
Kingfish, File fish, Red seabream was 119.0mn*21 3mm. Optimum mesh size of Wart
perch, Bigeye, Horse mackerel, White croaker, Chub mackerel, Large yellow
croaker, Yellow croaker, Goldeye rockfish, Blackthroat seaperch was 78.1mm*
5.01mm.

7. Quantitative calculation of catch effect according to the each mesh size
and kind of mesh type.

In order to estimate mesh selection and validity of fish catch by each mesh
size, catch per total hauling was estimated from discard upsize total weight
against total hauiing number for 13 species. That is, D-1 cod-end 44.6Kg, D-2
cod-end 22.4Kg, D-3 cod-end 21.0Kg, D-4 cod-end 11.3Kg, and D-5 cod-end 10. 7Kg,

Quantitative calculation of catch effect according to the diamond and square
mesh cod-end. Returned rate was obtained for each estimated based on discard
length upsize, That is, Harvest fish was 19%, 23% Horse mackerel was 34%, 43%
Hair tail was 24% 38% Short-Finned squid was 40% 61% Long-Finned was 46%,
62% respectively. Especially, founding on estmate, the estmation of the escaped

rate of young fishes was higher in square mesh than diamond mesh.
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EFR(SE) BMALE A RARIATFE #EN(RE)A ot F+&3hH, D-1,
S-1(51.2mm), D-2,S-2(70.2mm), D-3,5-3(77.6mm), D-4,S-4(88.0mm) D-5(111.3mm)o]d],
RBEAFE v HRoE At

o] ol RME AT 2E RBEE AFSHA /A St AR 24med  Wire
RopeZ A F&l 422cmq! T HIE TE°l Head cod-end2t QA= EAHF S ¥-2o

flo
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Fig.2-2.Developed drawing of the original trawl net used in the experiment.
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Diamond Mesh cod-end

D-1 62aa(51.2aa) D-2 752a(70_.2aa)
L.L L.L
11.0 75 75 37 37 11.0 56 56 28
188 151
75 75 37 37 56 56 28
D-3 9224(77.6an) D-4 1052a(88.0aa)
L.L L.L
11.0 50 50 25 25 11.0 44 44 22
126 113
50 50 25 25 44 44 22
D-5 12028(111. 3aa) COVER NET : 2044(18.0as)
L.L L.L
11.0 40 40 20 20 11.0 300 200 200
100 700
40 40 20 20 300 200 200

Square Mesh cod-end

S-1 62ax(51.2aa) S-2 75a8(70.2aa)
L.L ] o T S
11.0 75 60 29 29 11.0b 56 48 24
188 376 151 302
75 60 29 29 A1 56 48 24
S-3 9244(77.6aa) S-4 10542(88.0as)
L.L L.L =
11.0 50 40 20 20 11.0k 44 36 18
126 252 113 218
50 40 20 20 1 44 36 18

Fig.2-3. Developed drawing of diamond mesh cod-end, square mesh cod-end and

cover net used in the experiment. (Parentheses is inside mesh size
(2 legs + 1 Knot)).
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Fig.2-4. The method for cutting a square mesh cod-end panel from

diamond mesh netting.

Table 2-1.Details of experimental cod-ends and cover nets

I

Square mesh

Upp.P Si.P Mesh Low.P Mesh

Diamond mesh

Mesh

Si.P

Upp. P

longs

longs

longs

Low P

(No. )

(No. )

188

188 60 58 376 75

74

150

151 48 48 302 151

112

126

40 252

40

126

100

n3

113 ¥ 36 28 44

44

00

1

Dry measured Wet measured

Cod-end Net

inside mesh

material normal mesh

type

size size

& R tex

(o)

()

P.E 6930 62.0 51.2

D-1 §-1

P.E 6930 75.0 70.2

D-2 §-2

77.6

92.0

P.E 6930

D-3 8-3

105.0 88.0

P.E 6930

D-4 5-4

111.3

20.0

1

P.E 6930

D-5

Mesh longs

Sid. P

Upp. P & Low. P

r

Covel

700

400

20 18

P.E 455

net

Side panel.

er panel, Si.P :

Low:

Upper panel, Low.P :

Upp.P
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7t7} B sttt W18 (Cover net)o] M= Zejolx|gloln F7]& R 455 texZA
MEREO] 18mm] TEZHE ARSI slnbe] Zojet F2 AT 7zt 1348, =Y
gure] Zojo} E2 zbhzh 1.3f%, 1.8 377t HEF Azste EapFe] Kn ¢F
gt Aol HEstACt

MEAZ L REY T BEY AKRS w837 Aol EHEY FejdiM Hojlof
Ae)H e 2702 WS 7|9 VF/ol 2.5kg2] Yol HAS o 2EI YHE FI4
o] M Zolo|n, MEAES RMAT ZRB RBK RERBAA ICES #H
tEA MEY $BUS AW AlolE A ZolEA, WEY AVE BAFY 8, 3T
EREolA Ztzt 1534 25 4538 JEY FHfEelch

BES 2718 BAFY MEX 4= Table 2-1of Uehhgich dubgog ALEE=
AH ARE JEsto] EEY RWBe AR LBEKR RERS AEY FAS BB
A7 Fig.2-5, Fig.2-62} i, ojuf A= 7tz 0.988, 0.978 o|ch R
2 RS SRSt MER Lol 2 B§ize] ZolE mtE REsty, 2REES
150kg o] AZYA LS AMEslgdon, EREES 1kg2t 5kg 50 AZYAEE Al
£33l gtiel2 MEsiect. A—REoEA 22 BRIV &= AS Z s BR7
£ 20ute]®] JEsty, sl 28 uvielsE FHEstalch

R A7) vk A—AMo] 100kg o RIS dols 20kg 13215 F3
¢ &3l RESIL w24+ E st on, ffEe] ¥lo] Wed FPols WK
A7) s BRIt

BEARB HE . RBITATF 4288 MEY d2EHRA 20y ExFE F4
of Ay v HARE AL ARt ¥AFRE ol &Y WRMEE Aoyama
(1957), Chow 5(1988), Millar and Walsh(1992) So| glom, tiE ARKkol H|s}t
of NEZ HEY £ A BXIL SAld dojzls ool Aoy, Rf# Y A
B A7 213 E 2 ot

HOEHRL o] UHEsIL SR o2 dHA olor}, Davis(1934), Stewart

d 3ol thste] EAEE A wl olen,

Clark(1963), Tokai and Kitahara(198%a) S5& Zx1%2| HiEfrEe 275 2L
2 FRY Jloz &SI ot

X ABoINE EF ESIRATL ABYog F HRAE A&t ARt

and Robertson(1985)& TA}52] masking
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Fig.2-5.The relationship between normal mesh size and dry inside
mesh size.

130
1204

110 -

00 y = 0.94Mn-5.8
(r = 0.978)

Wet inside mesh size, Mw (mm)

D-2 D-3 D-4 D-5
a2 v
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D-1
50 70 80 80 100 110 120
Normal mesh size, Mn {(mm)

Fig.2-6.The relationship between normal mesh size and wet inside
mesh size,
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3. BEHRRS BE 74

YIEo] 9|} masking?] & YotR7] ¢13t WIES KIEY D-1EXFEH ©
OB KSR 42 D-1EAFE AYste BERARBS 18@ AAstdch. AT
REY fMI vl 9 HEEOR F BAFE ME vlastdch o] FolM ¥nlelst
R A AlYsta vz 308 oiele Y REEES ANEEMOS Slo @R
EH#2Z e Fig. 2-72F Zch

REH oie|+2A 2 7127 3 AHEE 747} 0.89, 0.22(HEBAKE 0.928)% o0,
BEY BEECT Y UL L AW 77 0.92, 0.35 (HEMMGRE 0.906) 22 A, F
ol o3hd BF 1% o]Lfe] HEMAMAAN HEsIATH

E¥ t WElA WMWY uvje)4=(D.F:29, t:0.298)%} ¥MAS EE(D.F:29, t:0.318)
2 5% oL} AHAMN HWIFL O EE nasking VL A=A datch

4. HEABO 2T ERATES AR

1) #FNPAE L] REAEY AR

1991 6W ¥ 1992 12¥€xtolo] ERPEL EXAIFE €Y HEABOIY RE
¥ 2B 145EO A AN 1318, HEE S8 PRE 98 olAdch

32° 30°AE ZAAZ 3tol BERMEY RHRBE Ty EAFY 12 RER
& F3PH Table 2-29} Lt} HEFARS BAY HAsldod, # RVEKE= 163
@ ojgdrt. WMEMHolA 78E #H¥o] o3 TAF MEME 5745k Fol RE
(4943Kg) 86%, HERM(767Kg) 13% o]2lony, HHBRIoIA 85 Hhol o3 TA}F9
RESE 1828Kg 3ol MUE(2048Kg) 42% HARE(2307Kg) 48x2+, BMEEEINME= K
¥ol Bol yoton RhRMWoIME HRES Bfol Walch
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Catch with covered cod-end

Catch with covered cod-end

10 -
Number
3..
10 %
<
2-.
10 &
L
14 .« v "
10 .
* > &
L ]
c T T T
10 1 2 3 4
10 10 10 10
Catch with uncovered cod-end
0| Weight (gram) N
16 o
L J
- L ]
16
L .‘l
3-
10 > - *
L ]
2-
10
L
1-.
10
18 I ' 3 ) Z 6
10 16 10 10 10 10

Catch with uncovered cod-end

Fig.2-7.The relationship between catches in uncovered and covered

cod-ends by number(upper) and weight(lower).
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Table 2-2.Composition of catch species and total catches by diamond mesh
cod-end

Category zgéc?gs SEgd-end Eg§CheS(¥§%al nggr neécgatche?éfgg
Fishes 131 4,943 2,048 6,991 3,234 1,594 4,828
Cephalopods 5 767 2,307 3,074 439 1,776 2,215
Crustacea 9 18 470 488 11 84 95
Others - 17 3 20 1 0 1
Total 145 5,745 4,828 10,573 3,685 3454 7,139

SKS : Southern Korean Sea, ECS : East China Sea.

BRERA RAEEC) 300kg o)AE MY RAR(REE RER)S 2W, WAl
2340Kg(41.8Kkg), AlQ Aol 931Kg(17.9Kg), Zx| 645Kg(11.3kg), HZIx| 608kg(10.0Kg
), ol 396Kg(12.4Kg), 17| 336Kg(6.6kg) < oldth #E HHELE HHERENA
L 2o Ao| 3694kg(47.4Kg), A 7Bo] 1359Kg(17.9Kg), ZX] 471kg(7.5Kg), %o 370
Kg(8.0Kkg), AR % o] 365kg(5.2kg) & ©l%iTh.

& Fgold QAo EE A2l 27|17t MK (Mantle length)e] 40%~45%= A
Ao|(Short-Finned squid), A= nje] =77} FES 65%~70%= 323 oj(Long-
Finned squid) 2 F&3}@Acrh(Okutani, 1980), (FFEHF, 1990). A2 Aol H—RE °l2d
oy, ool matRAof(Nipponololigo) & BLES EHAIZIcH

BEHEEY FPRE WA ZRRERS v ItE, RRE BREE7T RORE
o] 2.6f, BEFE: HHER/ KHEHEY 2.8 Wath FHREs FVREAAM R
W2 Wgkol wWatch

AiEBZ(1983) 0] MBRAH KHEER HEol sty BEHEEAN $4Y AES 2
x|, ®z7], FXE QAAE HEHIX 5& #REsl AdornE Xk A2} vjashd
A7¥ole] WAL Ro] B HZY], FXE RIXY Wic] Fusidon, 23olK
£ e ol vlst REES] HEo] A o + At

EY X HRe] BERRY HTREY FUFEAM 7~9¥o HERABS YA
Nakashima and Sindo(1974)¢] #érolld x|, Hz7), A, 23, 7l nl
5ol 5 &Y AMOE WREHI e B vl B, Kk RBM 27, 2%



o], 72K, ulTold] Ro]l FUY o= Yeiylch

2) EXEMAY RERE BRER
1992 7€ FE 19944 7H€Atolo] EEXFTBAL] EAFE o8 M E] HBEHR
BolA HEY AN 9o A MM 7TE, HREE 48, THEE 8M ot WK
RMEKE= BRFERAAM 718, FHREAAN 206 olded, ExFe 418 RE
&7 MW ES Table 2-32} Ul

Table 2-3.Composition of catch species and total catches by square mesh

cod-end
No. of Cod-end catches(kg) __ggggg_ggéggggg¥g§1§g)7

Category species SKS ECS Total ota

Fishes 77 3,007 155 3,162 3,180 519 3,698
Cephalopods 4 642 317 958 438 495 932
Crustacea 8 11 66 77 10 2 12
Others — 6 1 7 1 1 2
Total 89 3,666 539 4,204 3,629 1,017 4,644

SKS : Southern Korean Sea, ECS : East China Sea.

BEFEKAAN x5 B REE 3666kg Fol RE(3007Kg) 82% HERI(642Kg)
18% ojgleny, HPREoIM EAIFS MRME 539Kz Fol MIM(155Kg) 29%, EARRA
(317Kg) 59% HME(66Kg) 1232+ MEEH/E MEY REEko] Yion, HHEE
£ BAREY Riko]l Walch

BESERA MEo] 200kg o= = AN RER(LAE RERL)S +3hd, A
780] 2111Kg(50.3Kg), At Aol 934Kg(18.2Kg), ZHx] 547Kg(13Kg), Hol 431Kg(13.9
Kg), 3ol 249Kg(6.4Kg), |2 233Kg(5.8kg) < °lct. W+BREolAY RAkol
100kg o] 4= MM RER(RPAE REE)S Yol 695kg(50kg), Z2] 292kg
(16.2Kg), 423 o] 116kg(8.94Kg) & o]t}

BREREY HHRBES 185t BE RS 2Y AEc KEERZ X+TRE
o] 6.3f%, HRE: H+YRAN/ BEMKY 6.3 oo, PRE= HHEEAA R
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fio) uiolth WEEEOIM A7o], Hol, L& RMMIMFel 2T RMiol WYL
o, ool 64FE 8YAlol, FWolt 10U T 12HAlolo] WMol Walth

5. RBZEXT BFXR

ZRltc] tizl MEY 377t tlE 74 AREBAFIAN REY 28 vie]$(C0D-n)

o} dIEo] REY 2 vl (C0V-n)§ o] &3,
COD-n
R(%) = x 100
QD-n + QOV-n

o2 FWME EHEME BAFY BERR)E Fsidon (51, 2), & R
M ER@E] AT AT BEFRE vlasilch

E5% 14580l D-49t D-504 thEE MESE fMo] MEM olddch 2%
oA th¥E wlRLUsls MM A (Glossanodon semifasciata), “$'H(Thrissa

kammalensis), ST)E3X|(Macrorhamphosus scolopax), €% 7}2]E(Apogon lineatus),
Zojod x| (Erisphex potti), YWYQREBAEX|(Acroposa japonicum), ¥Wtdo|(Harengula
zunasi), 2o}(Clupanodom punctatus) SO 2 f@Eo] 22 MW olach

MEol Z& D-1%¥ fMEC] Z D-571x] A2 @|RolEE A RE=c RES 1B
Foll i3l BEZ BWES Auges 2 fafol Wwaon, X HRAME AR B
#, el AEEel Mol wield BEER) nlxls G 1yt fster} ol
€ AAEWE: oy o= zchdch

D-500l A 2} BfFRo] &2 fMo] thNE MEY APV CE KEARES] TR
7} fol3tal ¢} Aoz MzEDE, #HRM U HEHL B 5& Huisld Rol
7y WMERAGIT 27 ¢ 4 Jdrh 53] A RERERILAM= AW B
RES B ESLRA EAFY MERES Sm o4& AHEIIEE HMsIL gle
U, D-4, D-50M%E Hkistx] Eshe fMol Yol rie Heold & o, @l A1EH
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REEslN ZEAEY AMER RER U AT BFES SY HRE

&3 et

1. #WMEZ} EHFNMEL TN REBAKMS 212t 1458, 89 oldlen, o
srol M fUB 1318, 778, BURN SM, 48, TR¥ 9M, 8M olqch

2. BHBH Y RELRS BEGERAA R 86 BREM 13v, FHRARIAAM &
$ 42+ FARE 8% olglon, EFEMBBAAN RELES REERAM RE 82%
HRE 18%, E+REoIA AE 29% HARE 59% PEE 12% o)l

3. BHPAEY EAFZE D-4(88.0mm), D-5(111.3mm) AN = -2 BFE = Aol A
BW dong #Ha Algstn o= EMMES Avlol Y #H RH Uz AKEK
¥l HEII 5 202 ngEdrh
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m. FXW/E SXF2 MAEEEHE

1. &8

EZ2RAL BEHEC] Folul B oidt EES] 37l wold o AMA
L BEEEe BIAA BEBEHL HREI) o] FojA o), f-euietelAd oo #
3 RE 199092y Ao, MAMAFA iy FAMA WEtet SHol A
ol Fojx olx] ¢} AAoltt, BT EHEREC iy EZIRAY MAERMES
A, ®|x) fiele] K5 ARAC iy MEKRHE HBEMOE MHNSIY e
e WMEMHFS KREHSE #Brixt YL

M M-S Beverton and Holt(1957), Charuau(1979), Briggs(1992) Fol ¢
3] A 1RolEROR #@st Qom™, Fujiishi(1973,1974)= AR BB MBS
BiRoll uwlel Al1Eoj=RojlA ozt MM RS Bty rh. X HolMes #E
ARolH 2 WEEBT, SHrol TEEY HFHM i ExF G180 REd
Ay vl @EHNE RBERS i, KERX EA2FMM K (Brigss,
1986), (7 & 1992) 05 M|zl RPHUEXRS HESIACL

2. B8 %

1) MEREHE RS HEFE
1991d 64 HE 19924 12¥Alojof 270[E] #H¥ERRl ¥ MEEHE o] &3ldL
o, ExFo] REY WEI nela(ny) o 9280 BEY BRI ulels () e
AEL Z7(M)et BRBEK(L;)ol ulel HIslE2, BRER(SM,, L))
S( My, Ly ) = CDij 7/ ( CDij + CVij ) (1)
o T 4 olom, ol MERL o] &3l ZAYE= MEREHE BWK S=
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2} BEREE i3 tlZ3 Lo] EAAHEKE Uelhd 4 olch
S =1/(1+exp ) (2)
BEREE(L; )l g3t BER(SM;, L;))2] 02} 100%= JMEEo| E3A|7]%]
o3, EREM{L X713,
In(S/7(1-S8)) = aL+b (3)
22 yvepd 4 olch

2) MEREE ERS HEHE
FEREE tiRoA  25%50% 75% BB R (Selection length)E TS =R

(Chen, 1991),
lzs = -(In3+b)/a (4)
lso = -b/a (5)
Lzs = (In3-b) /a (6)

ol T8 4 9o, K (Selection Range : S.R)U BEFE M (Selection Factor
: S.F)=,
SR = Lzs -Llos = 2In3/ a (7)

SF = -b/aM (8)
2] Koz Fsigrt wield MERME o] HE oiVIRE MEITNM),
RERR(L; )2 RERER(S)S k7t MY wi(Tokai and Kitahara, 1989a),
S( Mi, Ly ) = S( kM;, kL; )

= S(Lj 7/ Mi, ) (9)
o2 E g 9o83 REH master curved EAAEYEME LIERHH,
Si; = 17/ [ 1+ e—{a(LJ/Mi)*b) ] (10)

7t "Fch (10)RE, 18 ()R Zol,
In[Si; /7 (1-Si;)] = a(lj/Mi)+b (11)
o2 vehjo] BEREHE RS HB(LY master curved HEY 4 AUrh master
curve® FE] 50% BEEHMB(S:; = 50%)E Rsool} 34,
Rso = (Lj /M) (12)
old, Lol B/RBERS thysto old HEste MEAN HAEMECl ¥ + ol
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Tt} & (12)RolM BIRBEES A, HIEMES omset stA(Y 5 1993).(2 &
1994c),
oMS = PML / Rso (13)
2} o] F3jAch.

3. KR Y %R

1) @ESA 3 BERBHE MRS HE

RRTA o] BEY olE 14 AN BESHE W30l BE, F3o BARY W
2o M ulel$EAd @EIAVEE UehiE Fig 3-13 Uch MEBERE HBRS
fE7L 280 Sol Zg ui MRl wel xR WAV oo BR RE
o] MWD T J|EHMMO) Knife edge ZoFo] XM (Jones, 1963), BE¥ ZWUoA
MM RS 50 REBEWES FAoE HBo] AR HEEH(Stewart and Ferro
11987), R (Stewart and Robertson,1985) 3 i#e] HMB(Fujiishi,1975)e] ut
2hA R o] xlol & st Tl

& BolM: S#ol T Mol tistel MBS 2| BRe BARA RBEH
#e TS Fig 3-29 ol WEsgRolA 253} 75x0] REWEERMS MRS
Ve 2@, MEI7)ol oy 50% RE@ECS 73 REBEFEK} U7 WERE
# BEXRE Uehi¥ Table 3-13} Zch

(1) ¥

MERR 7|72 FHMB] 23 B RM@EWE D-1 89, D-2 54E, D-3
55, D-4 52 W D-5 20E2A A 270H dom, 2FY AKX 1318 dojq R
BiARe] HEEo) WY 128z /|EoR ¥ &K@ ol mX1J 2K, rigel &
B, 937 @R uix e ZAdge Bk, 15 BE 3o BK AE BEK
A7jo] @R, BE Jlzlo|lR, xabixie] slebolf@k, ZX PR don, SHT
=7 Sodliel o gd e

BA27) ¢ Fig.3-1(A)(A") 2} Zo] D-12 330mr 0|4, D-2%& 380mm o132 A R
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W=t D-3, D-4= WML Eo] 7t 12.3% 59324 uigton], #@HC| AALSF
WUzt 287 REEE 280 YASIA okttt Fig.3-2(a)gh o] D-12 oA23}
A #E= Ao, D-4, D-5& Wol wpUslER AL M Ji7ke B HESA
onj, 280 HZoj wle} BFERo| Halso] JWHhRRe] KBS

ojEo] : Fig.3-1(B)(B')&} Lol Z EAFFA ALY @R RESE RES
Bol D-12 100mz ©)3} 210mw ©|4}, D-2& 110mm ©]3} 290zm ©|4}, D-3+ 160ma o3}
310me o|4}, D-4clld Aol wix uzicth D-5& MAfke] 2ch W&z @Rl v
3 @Eo] 2 MM MAMolx T Fig 3-2(b)2} o] MRl utz} JEEKo] FAts]x]
ootom, D-4, D-5ollA JEBH e HeEol ATEEsIGT] Chen(1991)8] #é5et v
23] 29, 45m0, 69zp MAE Z7]olA 50% REWE} REBEEKIF 22} 103.4om, 2,37
g 122 7mm, 3.2824 =}ol7t ¢, Jones(1976), Liu 5(1985)0] #st e
J|EEW 3.7, 3.63} vj2shd K BRolAM tha Tt

237 2 BAFold wbAuz @RS IS dton, Hmel Mol A
t}. Fig.3-1(C)(C’)8} o] D-30l|A 160mm o], D-4ollA 220mm ©]4}, D-50A 250mm
olabe Ao mEmsEIdon, WAikol Harh Fig.3-2(c)& o] D-1, D-2& thFE
BEE o] REE ML HEo] ojaidot. D-38 JFH RS wiALIVIE BRY BE
7} zto} 25% RMIWWR S HEE A ofotoni, D-4, D-5SolM: RBEEMR HTEol TEE
sty 27l ol @Rl v W&t &2 fRE (compressed form)REAT WA
Uzt RS 9AstA] dgtou, REY BRS MH Zvlo) uet Fao] TSI
1= 3

w2 ghfel #liol ¥olem, Fig 3-1(D)(D')&t o] D-30l4 180w ©]’3, D-4
oA 270mm olAHS A WMBEIATh LY Foll Bol Ut HE FAIsty BRI
2 RERE 7397 wjol Bi#ol ALBIYE £ e 87 Aol Fig 3-2
(d)8} Zo] D-1o]A ch¥-2 JmMiEol BEH MR HEol olaislen, D-200A wiA
Uz Rl @R 3o} 25% FMEE olshs Mol Uthuxl it D-3o)
A RJEHdisgo] dl2|stAl HEEA Qgten, D-4, D-50lME EEH BERo] H{A
Hoou, @Eo] Byl wiEo] JEES A REEE Ach

Z1Aa780] : ERES gl &3yt MBIV uwiel H@EEKo] wUTh Fig.3-1
(E)(E’ )&} o] D-1, D-200A 110mm ¥ 120mm o]/}, D-3, D-4oilA 190mmT-E| 200mm
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o]4t, D-504 220mm o3 A2 WMEIAUCh Fig.3-2(e)2t o] D-2014 Hsikol
o} RS HTo] oldslon, R uld @EJ 2 AEUAE EFSR
D-1, D-3, D-4 R D-5oilA RBHEhsRe] HEo] THESIATE H@Ko] ol Rl
2] 718717 AA #Es 2t

250] : Fig.3-1(F)(F')$} 2ol 80mmoll A 180mmrto]e] #@E2} 220mmol A 270mmAto)
o] @Eo] s@=on, 7t ExIFoA whAL @R RERRo] dFIA] 4
T}. Fig.3-2(f)¢} ol D-4, D-50olME MEMA Rlic] 31 yol wiAxUrinz RE
EEEAR O] HEo]l AEgESIAT 53 TIHMY AEE WkiEH BH o3
ol wALI7E Zlo] Ro|stnE, JEHo] n|xE= S ndPrid c}E Kol
ul3] WS REEHIL ey ZoF vchich

Mol : Fig.3-1(G)(G’)e} ol D-1oiM & $hfe] Mol Holeu, D-201AM= 60me
ol A 90mmrto]2] HEKo] SME|o] miRLIZ HEo| 98% o]dct Z} EALFoA whAL}
7t @RS gFstA] etem, D-201M 130mm ©]4, D-301M 170mm ©o|%, D-40iA
190mn o]} Aol RS olch Fig. 3-2(g)et ol D-1oA cif-& BBEIX|L D-5
ol Bikol ol BMEBH MM HEol olaen, D-2, D-3 W D-4ollM ulZH o
2|3 BB ingRo] HES Act

AE © Zb ATl wiALIZF @RS JdEA] deton, Fig.3-1(H)(H')$t o]
D-2, D-3, D-40A ztz} 150mm o)A}, 160mm o]4t, 210mm ©olAH-& A2l YWME 2ch

Fig.3-2(h)2} zto] D-1olA cth¥-E FMS|s, D-501A wol whx{Lir} R dhiRe
#eagol ojsith. D-2, D-3oflA B ghaRo] IS Ach

A7go] & Fig. 3-1(I)(1")e} Zo] 7t Ex}Fe] MAE A7 wel wh= U @R R
BE|= BES 29, D-101A 40mm 0|3} 210mm o]4, D-20{A 40mm o}t 220mm ©]43,
D-30ll4 50mm ©]3} 260mm o]’} oj%l e, D-4, D-501A ZtZ} 50mm ©]|3}, 60mm o] 3t
Aol whRuiZich. Fig. 3-2(i)e} o] D-12 JFHdiRo] vh-e dl2]3tAl HEZEZA
T2 ExPFo uldlo] 50% FEM@Eo] A HE=EHdow, ®EC AUSFT BfHd
o] msiA H#Eso] REHERI 2T AA Uetdcth #Bo]l AAS+E XK
R} vlatdoln Yol AoHrhe MG Tol(Clark,1963), WM Wil
HAst3 @EC] 2 D-4, D-50] iyt MERBH KRE oy EAE UWESI 9
T} Chow(1988)2] #érolx B #MEREC| 22t 45mm, 56mm, 69mm, 70mad wj,
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50% RiF7}eto|f@Ko] 10.9cm, 14.1cm, 17.9cm, 18.1co) F=} ®lasPd, D-1 W D-2
o} EciE xjol7} Y& ¢ 4 lth EX D-1, D-2¢] EWEANM KX BHEL Aoyama
(1961)¢] #&E vlastd MERPE BEX= HolE Alol7t ATk

B}E 0 4 BAFA whALUL BRS B3R ddon e BRle]l ¥
t}. Fig.3-1(J)(J")8} o] D-30]A 180mm ©]%}, D-40)A 210mm o]4, D-50i14 310mm
o|AtEl = Jizto|lKRS Ao FMEgch Fig.3-2(i)g#} o] D-1, D-2& tifE RE
o] RME M) HEo| olejlon, whAUt sito|@Re] ®EIL 2ol D-3, D-4,
D-52] Mol 25% REIILol@E olst: & Uehta] dglth D-3dM=
AR SHAl #ESAAT 24 370 REEMRS 018317 S A EMA
th

atdizie] ¢ Fig.3-1(K)(K')9} o] Zb EA}FollA w7t sidoll@R2} M=
L Jleto| @RS D-100A 80mm o3} 190mm o)A}, D-20llA 80mm ©]|3} 230mm ©]4}, D-3
ol 110mm ©)3} 230mm ©]4¢ olgirth. Fig.3-2(k)2} o] D-4, D-5ollA #Meo] AL
o, f@fKo] X EF5t3 D-5& ALY tiE AR RMEMHMMS] HEOl
oTgEst At

7 RS WMlio] RAstgnt. 7 BAbFolA whA U IPIRS B3R ok
oo, 25% 50% 75%2] JMEPIFIKo] AA HE=ATE Fig.3-1(L)(L")} o] D-1e
A 260mm ©]4}, D-2, D-30llM 370mm ©]4}, D-4, D-501A 390ma |42 Aol M= 2l
oo, D-1, D-20iA FMES] xlo]7} HA UehlE2 #@EAB E3t:= D-1 Bl B
BA7|7t A3, D-2 Xcl #EAVI7 2 @EYS Y 5+ Addch

Fig.3-2(1)8} o] D-1& T8 Ex}Fof vl RPEEdhio] oA HE= e,
D-2¢9} vl st WK} 50% JEIIFIRO] 2A #EEATE o2 D-12} D-2044
BEH ] xlol7) AA ¥l BEYE A=Y 4 Qv Aoyama(1961)2] #irolM M
BREo| 61.7ow, 63.4mm, 63.9zzd wi, 50% EEELFIEo| 16.3cm, 20.1cm, 20.8cm
Holl nl3o Bd, X B HRel HTIE Aols} gladeu, Chow F(1988)2] #EG
o} ulastd MEREC] 70mrd wl, X BIEY 50x BEILFIRC] 4 HA #EHS
4 4 Addch

EiE PEol ulsl ERel  A¥Ee BRERRI wALUD @Kol MEY 27
uje} GABSIA LElUA] ¢t Aol glaleni, @HC] AUSE Hiiiao) KRB
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Catch of number Catch of number

Catch of number

1,000;

Red barracuda (A)
Cod-end (No.)
A:327

00 20 200 & =0 &0

Total length (mm)

0
Lizard fish(B) Cod-end (No.

A:73
o B:138

8 o N C:99

Py D6

Fwel CE:3

o3
€ B
100 20 0 00 500

Body length (mm)

100 ) =) =0

Body length (mm)

Catch of number Catch of number

Catch of number

Red barracuda (A)
Cover net (No.)
L A:99
L B:344
'32 C:937
BE':D D: 190
E. 103

Total length (mm)

d fish (B)
L Cover net (No.)
A:86

s B:303
it C:231

100 0 a0 0 50

Body length (mm)

iTarget dory (C)
Cove;\ qeé (No.)

B:3

C:65
D:23
E:57

S

Trbo 20 a0 | 40 S0

Body length (mm)

Fig.3-1.Distribution of fish length in diamond mesh cod-end and
cover net for the major fish species. A:D-1(51.2mm),

B:D-2(70.2mm), C:D-3(77.6mm), D:D-4(88.0mm), E:D-5(111.3zm).



Catch of number Catch of number

Catch of number

File fish (D) Cod-end (No.)

A:1393
: 649
426
. 684
1 202

mooOw

10 0 300 «c SO0

Body length (mm)

Kingfish (E) Cod-end (No.)

A : 463
B:218

10 C:327
D:39
E:40

10

'3 W m X0 <

Body length (mm)

{Chub fackerel (F)
. Cod-end (No.)
‘ A:826
f‘\ B: 1471
C: 162
d EA D: 81
s E:95

R
BaFDEBS 8 6C

o 100 20 20 «0 50

Body length (mm)

Fig. 3-1.Continued.

Catch of number

IFile fisk (D) Cover,net (No)

C: 41
D:171
E:214

100 0

30

«0 500

Body length (mm)

10.000:

Catch of number
8

Kingfish (E') cover net (No.

A:112

moow
N
—
o
@

2

‘X
Body length (mm)

xc X0

Chub mack
8

Catch of number
8

erel (F) .
Cover net (No.)

A 1952
B:7074
C:983
D:2113
E:.1087

100 xC

a0

400 500

Body length (mm)
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Catch of number Catch of number

Catch of number

“THarvest fish Q)

Cod-end (No.)
3 G A: 290
AL B8:607
X ¥ C.918
D:93

T1to E"YRRE ) «©

Body length (mm)

Wart perch (H&od-end (No
A:376

B:44
C:80
D:54
E:21

x| 3o «0

Body length (mm)

10.000:

Horsemagkerel ( |)

/ Cod-end (No.)
A 20219
B: 1670
C: 1860
D: 1065
E:373

Body length (mm)

Fig. 3-1. Continued.

10,000
Harvest fish (G
. ® éo:/)er net (No.)
& oo " B:7434
-g : C:527
> Sl D: 71
E 100 ! Yr
[<] ¢ B
5 >3
s . H
O !
‘igo
'3 100 Ta0 30 T T a0

Body length (mm)

1.000;
Wart perch (H’)
& Cover net (No.}
g Al A:3
[ B:85
3 C:92
E D: 323
°© E: 847
£ .
2 Yy
= L
(&] ;! .
: D
D
'S 120 20 AC <0
Body length (mm)
™ -
iHorse mackerel (1')
1 < Cover net (No.)
E 1000 A: 10112
£ B: 11746
35 1,000. C : 22985
£ D: 6109
<] E : 3401
= 100:
2]
@
o "
'3 100 20 ) «©

Body length (mm)
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Catch of number

Red seabream(J)
Cod-end (No.)
A: 594

100 20 30 a0 w0 80 70

Fork length (mm)

Catch of number

{Yellowsailred, . (No.)
A:530

bass (K)
B:135
C:58

100

Fork length (mm)

Catch of number

Fig.

Cod-end (No.)
A : 2502
B: 949
C:1024

D: 251

E: 150

TThao | 20 «0

Anus length (mm)

0

3-1. Continued,

Catch of number Catch of number

Catch of number
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iRed seabream(J)

Cover net (No.)
12

0

K

9}
i &
icy
{

1 47

moom>
S

7

2

4

F

H

¢
¢ ee

| )
i

200 A0 40 80 e o

Fork length (mm)

150

Yellowsail red
basg (K) Cove;\ net (No.
B : 291
C:227
D:183
E:7
E
B N ") 20 <

Fork length (mm)

Hair tail (L") Cover net (No.)
1 1484

A
+0o B : 4859
C:2890
D: 2768
- E: 1066
! W0 20 | X0 40 =0 &

Anus length (mm)



Catch of number

Catch of number

"“*1Shont-Finnad squid (M)
Mantle length (mm)

iLong-Finned squid (N)

Mantle length (mm)

Fig. 3-1.Continued.

Catch of number

Catch of number

_34_

a 0 v
iShort-Finned squid (M)
1 Cover net (No.)
A: 1695
B : 3926
Y C:1402
off 'K-':@ D:2712
A\ 7. ¢ E:i1322
e .
8
! 100 200 00 4«0
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*+0.000:
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wan] o de A : 12508
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] N ¢ C: 13424,
1004 & , *“" D : 4957
JE A %) E: 4129
R
] SN
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1 KEFE7L vy ol AIREAES ALY chF-E € R D-50AM BE
#ehsio] RIBSIA HEES AC
(2) 2318,

QA HE A vindlel Mol MM} BEtEo] clE231 MFE i 24 &7
e £ K So] 9on, BHEAOFTM FF AMEL F2 FR(Mantle length)
o] wmolN ERHHE Lehls fuMi(Asaratunga 5 1978)o]T}. BiHS R ¢
BEgaR 3 REEEXE Uehidch

QA oK th3 MEJEHC) PR Lange and Waring(1992), Clay(1979), Kasim
(1985) 5ol glom, MBRBERS HFREY Ao Y MEREHE WRe =
Bt} & AHolNE SFJEY 53 13k g ATt H2E RERME
A REES grEsidon, ARZolY 71E2 FR2E st

Ao Aol 2t TALFA wiA LUt K2 REEEs RRol 433 dsten,
Fig.3-1(M)(M’)2} Z¥o] D-10llA 170mm ©]%, D-20llA 240mm ©]4}, D-30ilA 250mm o]
2 A2 st Fig.3-2(m)9} To] D-501A To| w7l E Ri|EphiRo] HE
o] olaislen, D12 JEHfRo) oalstA #E=dch 53] D-2, D-32 #Ast
A H#eES Ack

20 Aol Fig. 3-1(N)(N')&} o] D-101A4 190zm o]4}, D-261A 230mm o]+, D-3of
A 280mm o|A}-S Aol WMl glth Fig.3-2(n)2} Zo| D-1& ThE ExHFof s &
e ghago] olelstA HER o] 50% REFR U REKo] A HES YO, D-5004
L mEpEdigo) WEsiatl zZt ExIFolAN whA UL FRo] dAstA] ddten, R
BEl= FES Ao el A Ao wel 4t

Ao Qojet A Aojo] th3] D-1%E D-47tA] Fi 50% BEFR T35 JIREM=
2tz} o 157mm, 2.17 X < 142mm, 1.93 o]t} AleAoir} Ao Alo] Hr}l Fiy 50%
EREBEFES 15m, T4 JZREXRE 0.24 1HF AU

Abo Aojo] B/INEBINE 200mn( FEEHT, 1987), B2 Aol B/NEMINKE 180mx( B &
THGF, 1986) 8 71E2Y 505 BEFKS F Mol 2F D-39 ®EIVIY 77.6m Hr}
2 BEd MYES AIAY £ drh. 2 EE AKY BE#MmE} Lol Ex1F2
MHo AASE RBERS 712717 BB BERE A AUcL
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ed barracuda ( a)

Selectivity (%)

Selectivity (%)

CIIITll|Il’l|lTFlllll‘llTll|I||IIIIIIIIIY

100 200 250 300 350 400
Body length (mm)

Fig.3-2.Mesh selection curves of diamond mesh cod-ends. (A,B,C,D
and E marking is selection rate against fish length for
D-1,D-2,D-3,D-4 and D-5 cod-end)
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Selectivity (%)

Selectivity (%)

Target dory (c)

GIlllllvlllllllT1lll1lll‘l1IIllllvlT

50 100 150 200 250 300 350 400
Body length (mm)

JFile fish (d)

0IITIlI|TI||I||TTIIIIIIIII]1|IIIIT'

100 150 200 250 300 350
Body length (mm)

Fig. 3-2.Continued,
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Kingfish (e)

Selectivity (%)

Selectivity ( %)
&
i
m

T 1+ T 1 11 11 101t ¢v 71 1 T 1T 17 77T

50 ' | 100 150 200 250 300 350 400
Body length (mm)

Fig. 3-2. Continued.
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arvestfish (g) B

Selectivity (%)

Selectivity (%)

T 1@ T T T L} 1&] L m 2450
Body length (mm)

-
0 50

Fig. 3-2.Continued.
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Selectivity (%)

Selectivity (%)

100

Horse mackerel (i)

Fig. 3-2.Continued.

T T T ¥ L
200 300 400

Fork length (mm)
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Selectivity (%)

Selectivity (%)

Yellowsail red bass { k)

Anus length (mm)

Fig.3-2.Continued.
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Selectivity (%)
8

150 200 250 300 350 400

T T T T T T T T T T 11T 1T 1T ¥y 1T v v T T T T T

Mantle length (mm)

Selectivity (%)

¢ ELong-Finned squid (n)

Fig. 3-2. Continued.
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RE 12fio] cisl JEMAKS) 50v FEWROST WERBPES vz A i3
Zrh

JEARON 23 vl ¢ 1285 WY (fusiforn)ol 7i7tE A7Bo|, nFo], W
2}2]e] iy REEMS 71z 2.33, 2.81, 2.572A] jones(1976)7} #&st e W
ZHAEY REGRK &Ml nsHA Xk FRolAM YA HE=HAch MREREAI B
o], €17, HE, AE, AWl LAY Fiy REBEME 27 1.52, 1.37,
1.74, 1.93, 1.74, 1.413A BEERC} 2 o312 HES AT RERBEA MAE XM
e HIY Afole BE Yol @Rl 2 A AE Fol Bl T2 REME
TBKS] xlol7} ASS ¢ AUl

sl e uisle @Kol 2 A, mX| 1], niFeld FH BEAME 44
3.19, 4.87, 2.758 A, olgole WP} vy RMHAM WE vk Jones(1976)=
body girth7} 23 o] 2 fuEe] JFEAK WEE 602 @&t e s,
A3 12 ¥ 2x 78] REREC 4.8724 7P Zich

50% RiFP@FE vl WMERBHES] REY @EAMY 7] HE 50 RERE
2 fiBel Avlel wiel MERBE R BEMK 71719 @Rl ot #ES A
th. A, ujBeol, X172 50% REWRS 2A DA 1J]E 271oo~350mEA K
E7F M RAew, 24, viFolEs 126m~251mm H]x3tATH

z} gfol thal #Eo]l syt ME VIS REAcA 50% BEMEERS xlo]g EE,
Wol 41gm, AE 53mp, ZA7%0] 102mm, W37 79mm, UF X 67mm, FE 95m I
o, 2150 66mn, H7¥o] 13lmm, =FW=}2] 57mp Arh ALHQL HEHRBE ABRS
Fole] g2 A7) MHONAM HEY 50 BEWROEZ FAL REFIE M2 vlashd
[EHERY] 53S 7MY 4 AU BHVL H o2 gkt

2) Master curve X HIEME S HE
B R HEol THEY EAIF MMolM EMES I MARERES viols)
71 $13 MBIV BES HAMKEAN BRB{AA #EY 4 cHTokai and
Kitahara, 1989a), (Chen,1991), (Z1 5 1994c). 370 o|Ate] Ex}FolA HEH= REH
BARS $MLY master curve?] ¥ a, b: Fig.3-37 ¥3 JPBEERE Table 3-2
of UEhgith. master curveol 2%t B R (13)& o83ty B/ EMBROE #
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ERB S #Estact

x| 27]= Fig.3-3(a)&} Yol D-1 ~ D-3 WA A master curved] ¥ a, b7}
z}z} 1,63, -7.94 ©i, 50% RMEMMBLS 4.84 o|Uct. JIEMER 250mrol| ciRH(E
A KEN, 1988) HEME-2 51. 7mm o]t

pjSol= Fig. 3-3(b)2} Zo] D-1 ~ D-3 ®iMAA master curved] H¥ a, b7} 2zt
7} 1.88, -5.2¢ o, 50% WIESRMES 2.77 o)t} B/ ERSEE 180mmoll ThIH HA
TR, 1986) AIEME S 65.0mm o] 2T}

@317]&= Fig.3-3(c)8} o] D-3 ~ D-5 @WEAIA master curved] MK a,br} Z
7} 2.64, -3.5Q ©, 50% REMMBE 1.34 0|tk B/IEBEE 170mol i AX
FRBT, 1986) HIEME S 126.9mm o] 2T}

otz x]= Fig. 3-3(d)2} Zo] D-2, D-4 Q D-5 WA A master curve?] I a,b
7} ztz} 3.02, -4.39 o, 50% RMBHMBL 1.43 o]t B/ PRMEE 185mroll Y
(FSEEDT, 1987) HIEMB S 129. 4mm o] T}

ZtM7Pol= Fig 3-3(e)2} o] D-1 ~ D-5 WEARA master curvel] HM a b7}
2z} 4,73, -8.3Y uwi, 50% RMMRMBL 1.76 o]t B/ REEE 160mol tiFH( B
AKEM, 1988) HEME L 90.9mn o] ATl

25ol= Fig.3-3(f)2} o] D-1 ~ D-3 WEAIA master curved] R a, b7} %
z} 2.17, -6.24 ui, 50% JEPHMBLS 2.87 olitl. JAREKIEE 230mol] tiFHEX
KEN, 1988) HIEME - 80.1mm o] 3T}

Wol= Fig.3-3(g)e} ol D-2 ~ D-4 WEAN A master curve?] R a, b7} Ztz}
6.55, -10.1¢ =i, 50% WM 1.54 ojqct. B/PERBEEE 150mmo] o H(FWEE
B, 1987) AIEME L 97.4mn ] 2ich

HES Fig.3-3(h)8} o] D-2 ~ D-4 WEMolA master curve 2] RN a, b7t 247}
3.16, -6.2¢ uwi, 50% RMHRMBL 1.98 o[dct. JARBER 140mro]] ch¥H HAERK
M, 1988) AIEME 2 70. 7am o] 2Tl

A78ol= Fig.3-3(i)e} o] D-1 ~ D-5 WMMAoIA master curvel] RIK a,b7} 2
7} 2,68, -6.3Y uwl, 50% WIPMMBL2 2.35 o|dc} B/PIEBEERE 185mol thIH( B X
KENS, 1988) AIEME 2 78. 7Tom o] T}
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JRed barracuda (a) A

Selectivity (%)

2.0 30 "40° "s80 6.0 7.0 8.0
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Fig. 3-3.Mesh selection master curve by fish length per mesh size for
the major fish species.
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Fig.3-3.Continued.
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Fig.3-3. Continued.
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Fig. 3-3. Continued.
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Table 3-2.The selection parameters of master curves by fish length per mesh size

Fish name r a b Rso S.R FML OMS
(mm)
Red barracuda 0. 826 1.63 -7.9 4.84 1.35 250 51.7
Lizard fish 0.764 1.88 -5.2 2.77 1.17 180 65.0
Target dory 0.799 2.64 -3.5 1.34 0.83 170 126.9
File fish 0.815 3.02 -4.3 1.43 0.72 185 129.4
Kingfish 0.920 4.73 -8.3 1.76 0.47 160 90.9
Chub mackerel 0.864 2.17 -6.2 2.87 1.01 230 80.1
Harvest fish 0. 889 6.55 -10.1 1.54 0.34 150 97.4
Wart perch 0. 854 3.16 -6.2 1.98 0.69 140 70.7
Horse mackerel 0.872 2.68 -6.3 2.35 0.82 185 78.7
Red seabream 0.797 3.05 -5.6 1.85 0.72 260 140.5
Yellowsail red bass 0.842 2.48 -6.5 2.64 0.89 110 41.7
Hair tail 0.813 1.41 -4.4 3.15 1.56 200 63.5
Short-Finned squid 0.923 2.90 -6.2 2.13 0.76 200 93.9
Long-Finned squid 0.891 2.93 -5.7 1.93 0.75 180 93.3

r : Coefficient of correlation, a, b : Parameters of logistic master curve,

Rso @ 50% selection point of master curve, S.R : Selection range, FML : First
maturity length, OMS : Optimum mesh size.

=02 Pig 3-3(j)8 o] D-3 ~ D-5 WMAo|A master curved] R a, b7} 2}t
3.05, -5.69 ml, 50% BWEFMBELS 1.85 oldch BIRMIISOI@E 260mrol chyt
(AAKEN, 1988) HIEMA-S 140. 5am o] KT

rEzle]s Fig. 3-3(k)%} Yol D-1 ~ D-4 WMRNA master curved] R a, b7}
ztzt 2.48, -6.5¢ wl, 50% BEFBMIS 2.64 olUrh. BIERMIICIEE 110mo]
RN L7 R, 20.1994b) HEME-> 41. 7m o] 3ich.

7] Fig.3-3(1)8t o] D-1 ~ D-4 KEAoA master curve?] R a, b’} 242}
1.41, -4.49 o, 50% WERMBLS 3.15 o|sch BAEMILFTR 200mwel chRH BX
KBNS, 1988) HIEMA -2 63.5mn o] ATl

AlQ Aoli= Fig.3-3(m)&} ol D-1 ~ D-4 WEMAIA master curved] R a, b7}
z}z} 2.90, -6.24 ui, 50% WEFMBLS 2.13 o|dch B/hEMEK 200mrol]l CHRH(E
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FEDF, 1987) AIEME-2 93.9mw ©]2ith

29 Mol Fig.3-3(n)2} o] D-1 ~ D-5 WEAMOIA master curved] ¥ a, b7}
7}7t 2.93, -5.7Q wi, 50% WEMMBS 1.93 o|ich. B/HMEIR 180mrol ThRH(H
A FEHHT, 1986) HIEME-2 93.3mm o] XiTh
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>
i
o

BERRS T MEREE BMe HTol T AR 1283 FRE 28 ti#

A BERBFES HHYT KR o3t Lok

1).mx271= D1, D2 I D-39 REF#dRolN 50% RFER, J[EKS 44
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o]t
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olgict.

3). 937l D-3, D-4 2 D-59] BEE ol 50% RPEE, JERS 27 84.7mm,
55.5mm: 135.2mm, 54. lmm: 163.3mm 89.6mm 01 oW, AIEME S 126.9mm o] SiTh
4).4z]2 = D-2, D-4 9 D-58] |IEEH MR 50% BEWR, BEHS 27 94.5m,
37. 7mm: 126, 3mm, 75.2mm: 161.6mn 56.3mp o] o, HIEME S 129. 4mo ©]2Ach
5). ZA7o]= D-1, D-3, D-4 X D-59] EEB#hiol N 50 RFWR, JWK2 244
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EME 90.9mm o] Tl
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6). 150l D-1, D-2 R D-33 B/BEMoIM 50x REWR, RERS 2%
147.2am, 61.7mm 197.6mm, 63.6mm: 213.4mm, 52.0mm ©]Qlow, HIEME-S 80.1m
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7).8olx D-2, D-3 W D-42] P ghiRolAN 50x RFWR, JWKS 242} 102. 9mw,
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10). #E2 D-3, D-4 U D-59 EEufiRolM 50% BEUIgo|BR, JEKS A
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mm o] 2iTh.
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% 2tz 147.2o0, 31.3mm: 184.6mm, 70.5mm: 191.1mm, 74. 1oz 203.6mm, 45.6mm
olgleni, WIEMEL 41.7mn o]t

12). Zx+ D-1, D-2, D-3 ¥ D-4°] HiF@agold 50+ RPIFIR, [\ 24
142.5am, 64.3mm 242.7mm, 107.8mm: 247. 4mm, 186.4mm: 291.1mm, 140.0mm ©]% 2
o, AEMBE-S 63.5mn o]t

13). 4t@ Aol D-1, D-2, D-3 B D-49| R iol 50% BERR, RERS 2%
103.6mm, 32.9mm: 162.8mm, 48.6mm: 155.9mm, 65.3mm: 206.2mm, 89.7mm o|%loH,
AFME-L 93.9m o] 3Tl

14). 32 4o|= D-1, D-2, D-3, D-4 U D-52 RBE MMl 50% RIEFR, [PKS
2}2} 84.3mm, 28.5mm: 132.0 mm, 54.2mm: 149.0mm, 61.5zm: 200.6mm, 84.5mn:
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V. EHFRRE X172 MERR%
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RARACIA WitHeg xgHo ¥ FHME AT = Aol ME FHFHLE
SAA 1 HM7} EFSERo(bulbous shape)ol BoZA MBS REAMO]l Folxl:=
Aol Yojuitt B3] EatFol BEHel Kol F7IY £5F oy 42 tf A3
A AR 7hed 2o MEL R AY =HA 4t ZexE den, Y 37
o] MAOA WAL MERNY L MEL R RMol el RAEREE] AUt el
4 olgo] oitEe] gith
2 ol #ES Robertson(1983)of 2|3t A o|¥ol Casey F(1992), Chen
£(1990,1992), Suuronen and Miller(1992), o] 5(1994), Z (1994c) 52 #&7}
olth. & BolA: BRMHOIA AEE oY VLS TEAHLE AASIL, RA
h BES B AsHA A" ZeR wciEe EHRMBHC iy MEREES
W, Firstact

2

2. B8 A HE

199213 79X E 1994 74 xjolof 91EIL] HEMR) Y BMEBEME o &3l B
BRSPS sistdrt. #ERBel 2183 B, RABRA, HABHE(l 5 1992) ®
BEERHE SHHE(Z 5 1992)2 WE(2E, 3%)3 Ycl BEARAA EAFY B
B 27¥ RBEKS= S-1, S-2, 5-3 U S-4oll4 2z} 36E, 42, 30E, 32 ©]2d
t}. RABTAFE R 6930 texd] TEZE AHEsto szt dzube EHRMMolH, U3t
& HfEh 2R RIS 93 BEMBEA Astach BAFY AlFAHA #RS
Table 2-12} Ztl.
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EXRRMAB S @i it oR ARRE D ot EEL MME V12 9 ME WYL
2 Bar-cutting ¥t ZolH, MEHBRE WL UL ¥R 3= EHNSE KEAIF
71 $lsh SNY MBS WEY o &Ll ASS FoUt Wasidch EY gaFe
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R S-40lA 2kz} Spife] TTEEstSich

1) fES BROA 9 HEREE MR #HE

370 olxte] RiMpkdhiRo] HEE:= 5 MMl i Rl el Exb el WIaE
BEY vje|eEA SHE UeRH Fig. 4-13 ol o] TREY Aol o3l @R
AT BERE F3lo RAKX SAL2YBR HEos: RVUHBRS HESE Fig.4-2
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88 3®mz} Urh
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Fig. 4-2(b)8} o] S-1& ciH2 BmM=lol RPduiel HEol ATHsIdeH,
S-2. S-3 W S-4ofjA] RS %KMW a, b7t 22 0.06, -6.6: 0.05, -7.2; 0.03,
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Fig.4-1.Distribution of fish length in square mesh cod-end and
cover net for the major fish species. A:S-1(51.2mm),
B:S-2(70.2mm), C:S-3(77.6mm), D:S-4(88.0mn).
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Fig.4-2.Mesh selection curves of square mesh cod-ends. (A, B,C and

D marking is selection rate against fish length for S-1,
S-2,5-3 and S-4 cod-end)
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Fig.4-2.Continued.
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Fig. 4-2. Continued.
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Fig.4-2.Continued.
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Table 4-1.The selection parameters of mesh selection curves of square mesh
cod-ends for the major fish species

Fish Type of r a b S. length(mm) S.R S.F
name cod-end 25% 50% 75% (mm)
Red barracuda S-1 0.764 0.02 -5.6 234.9 292.8 350.7 115.8 5.72
Harvest S-2 0.930 0.06 -6.6 94,9 113.8 132.6 37.7 1.62
fish S-3 0.806 0.05 -7.2 111.7 131.7 151.8 40.1 1.70
S-4 0.807 0.03 -5.0 116.2 148.6 181.0 64.8 1.69
Horse S-1 0.83 0.05 -7.6 126.8 148.3 169.8 43.0 2.90
mackerel S-2 0.910 0.04 -6.6 152.8 183.2 213.5 60.7 2.61
S-3 0.770 0.03 -5.7 172.9 214.5 256.1 83.2 2.76
S-4 0.623 0.02 -6.1 209.2 254.9 300.6 91.4 2.90
Red seabream S-4 0.882 0.05 -10.5 182.1 203.4 224.8 42.7 2.31
Yellowsail S-1 0.736 0.03 -2.9 68.6 110.6 152.6 84.0 2.16
red bass
Hair S-1 0.834 0.04 -6.5 146.1 176.0 205.8 59.7 3.44
tail S-2 0.891 0.02 -5.5 200.3 250.7 301.2 100.9 3.57
S-3 0.681 0.01 -3.8 217.7 307.0 396.3 178.6 3.96
Short-Finned S-1 0.909 0.03 -4.5 98.4 130.4 162.4 64.0 2.55
squid S-2 0.938 0.03 -5.2 125.2 158.5 191.7 66.5 2.26
S-3 0.751 0.03 -5.5 143.6 179.3 215.0 71.4 2.3
S-4 0.818 0.02 -6.1 211.4 258.0 304.5 93.1 2.93
Long-Finned S-1 0.898 0.04 -4.5 79.2 104.8 130.4 51.2 2.05
squid S-2 0.910 0.03 -4.8 109.7 142.1 174.6 64.9 2.02
S-3 0.900 0.03 -5.7 133.2 165.3 197.4 64.2 2.13
S-4 0.903 0.03 -6.6 186.8 223.8 260.8 74.0 2.54

r
S.
S_

. Coefficient of correlation, a, b :
length : Selection length, S.R :
1 : 51.2mm, S-2 : 70.2mm, S-3 : 77.6mm, S-4 : 88.0mm.

Parameters of logistic selection curve,

Selection range,
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S.F : Selection factor,



2) LYW MESA N MABREHE fRe R

QAEE 2o BMREMERY HPREKIA Mol EolU A& EE HEME
o2 WMERAFC AT REEFE/ 2452 ch

A9 Mol : Fig.4-1(G)(G')&} o] Z a2} Y15 28 nlelsol oiyt €
2o] mMHLRS 717} 66.6% 61.5% 46.2% 17.6% olglom, wlx\urle B/MFR
BEE = FES WYshx oith Fig.4-2(g)9h ol S-4olAq mFme] WMol 3ol
R higo) HLBsIA HEEach S-1, S-2 W s-3 @WEAA REBEMERS] KK
a,b7} zt7} 0.03, -4.5; 0.03, -5.2: 0.03,-5.5: 0.02, -6.14 wi, 50% JFFE L
Tk o 7tz 130. 4om, 64.0mm: 158.5mm, 66.5mm: 179.3mm, 71.4mm: 258.O0mm, 93.1mm
ojich.

ool 1 22 REY FEL 20molA 290mprte] o1 om, Fig 4-1(H)(H)et 2
o] TxlEe} YWIES 248 ulelfo] iyt EAFY RELERS Y 71.2% 48%
17.7%, 8.8% o|gt}l. Fig.4-2(h)&} o], S-1, S-2, S-3 X S-4 WEAAN 27 RBE
e RES 77} 210mm, 230mm, 240mm, 300mm o) ith REBH ] K a bt 2t
0.04, -4.5: 0.03, -4.8: 0.03, -5.7: 0.03, -6.6% uw], 50% BEFKE U AWK &
7} 104.8mm, 51.2mm 142. 1mm, 64.9mm: 165.3mm, 64.2mm: 223.8mm, 74.0mm ©] 2ATh

S Ao JEH MBS AESY vt Bolxt AL gidled, AeAolrt ¥
Aol Mt} 50% REBFE, BEGK, REBgKo] A HESC RPHo] tiL FIY A

© 2 wctE]adct,

3) Master curve 9 AIEME & HE
RBTA oA 370 olate] BiBE MRS HEol TR A Po], Zx|, o, e
Ao, o Aolo] chsf 3B} U2 WYPOET master curveE HESIH Fig. 4-33
X, REHBERE Table 4-20] LiehjAct
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Fig.4-3.Mesh selection master curves by fish length per mesh size
for the major fish species.
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Fig. 4-3. Continued.
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JLong-Finned squid {( e) a
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Fig. 4-3. Continued.

Table 4-2.The selection parameters of master curves by fish length per mesh size

Fish r a b Rso S.R FML OMS

name mm

Harvest 0. 846 3.81 -6.4 1.68 0.57 150 89.3
fish

Horse 0.788 2.30 -6.4 2.77 0.95 185 66.8
mackerel

Hair 0.846 1.54 -5.4 3.48 1.43 200 57.5
tail

Short-Finned 0.881 2.03 -5.1 2.53 1.09 200 79.1
squid

Long-Finned 0.876 2.50 -5.6 2.23 0.88 180 80.7
squid

r : Coefficient of correlation, a, b : Parameters of logistic master curve,
Rso : 50% selection point of master curve, S.R : Selection range, FML @ First
maturity length, OMS : Optimum mesh size.

_71_



Wol : Fig. 4-3(a)8} To] S-2 ~ S-4¢] WEMAIA master curved] ¥ a, b7t &
7} 3.81, -6.4¢ uwj, 50% BMEHIMBL 1.68 o]t B/IREEK 150mro] i3 HIE
#EL 89.3mr o] Tt

H78o] : Fig. 4-3(b)&} o] S-1 ~ S-42] FEMAoIA master curved] I a, b7}
7}z} 2.30, -6.4% wl, 50% BWEBHMEL2 2.77 o|c}. JRBEER 185mrol ch¥t A
EFHRE-L 66.8mm o) gt}

Zx] ¢ Fig.4-3(c)®} o] S-1 ~ S-32] iAol naster curved] ¥ a, b7t Z}
2} 1.54, -5.49 wl, 50% JEMMEL 3.48 ojgith. BM/NEMILPIR 200mool] cHRt &
MBS 57.5mn o) Tl

o] JMMolE #Kol wisl BE UL BWE Aol7t VAI}A CIERE paster
curved| MEBHERL- 217}t 12 53 23 AUSS ¢ 4 AUtk @R v[3lq BF
7} & ol A7dole} Zxof vl BiFWKo] A1 MM 71L&V AA #
eHdeon, BE ¥ @l viste] @Rol & Zx: RB|WRo| 23 RBE MRS
71& 7|7} ool uvlsf 2okt

3 ol UiR 50% MEBAKSE Jones(1976)8] el viashd 2F A #EsEA
on, ERME Brl I AA HES oz EHAMPE REHo) EXMA
Br}l 93 Fog o)

Ao Aol : Fig.4-3(d)&} Lol S-1 ~ S-42] WEPO|A master curve?] R a, b7}
2}z 2.03, -5.19 wf, 50% JEHWELS 2.53 ojglch B/NREBEKE 200mmo] iy &
FREZ 79.1mm o] Tl

2o Ao] ¢ Fig. 4-3(e)8} Lol S-1 ~ S-42] WEPA A master curved] R a, b7}
2tz} 2,50, -5.6Q wl, 50% BESMELS 2.23 o|qlch. H/EMEIR 180mroll ThYE A
MBS 80.7mm ©]| 3Tl

Chen(1991)2] H3tollA EHEMAB] cht Zx]e] HEMB S 56.3m=2 HESIZL 3
ovg & R vzshd H9 xjo]7} ¢lelth. master curveolA] RS} LA oIF2
RBEHERS vlashd 2YoEe RERKE H7Po| B} AAgod, Yol KHrt AA
gEsodch 23os HEMES AVIE Hol tlE AN U7 RETEJ Ty
Rog BzpHrt
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a
ol

B H R RS HEo] MY AN oM LYo 2Md oidld BEIMES

HHY BRE U2 2l |

1). A7 S-19] R dhiRol M 50x RMPR 2 BAKLS 22} 292. 8mw 115. 8mm
oladct.

2). ¥ol= s-2, S-3 W S-4°] R ihiRolA 50x RMPWR AWK 242} 113.8
mo, 37.7 mm: 131.7mm, 40.1mm: 148.6am, 64.8mm ©]2lon, AIEME-2 89.3mr ]
Adct.

3). A7ol s-1, S-2, S-3 9 s-42] BRIl 50» REPR REES 4
148.3 mm, 43.0mm’ 183.2mm, 60.7mm; 214.5mw, 83.2mm. 254.9mm, 91.4mm ©]|2
o, MIEME-2 66.8zm o] 2lTh.

4). BEL S-49 RBdRolM 50 RIMWR RWES 22} 203. 4om, 42. 7ma O]
adct.

5). r#¥iziz]l= s-1¢] RMEdRold 50x RMPR [EKS 244 110. 6an,
84.0mn o] <cl.

6). Zx= S-1, S-2 @ S-39] M@ Mol 50% REIIFIR] REMES 242} 176.0
mm, 59.7 mm: 250.7mm, 100.9mm; 307.0mw, 178.6mm ol1o™, HIEMBE-L 57 5mo
o] ch.

7). A&l S-1, S-2, S-3 W S-49] [MEE Mol 50x REFR BEKS 4
2} 130.4 mw, 64.0mw; 158.5mm, 66.5mm: 179.3mm, 71.4mm; 258.0mm, 93.1mm ©] %l
on, HEMES 79. 1w o] Tt

8). ool s-1, 5-2, S-3 W S-4° RN 50 REFR IR 2
2} 104.8 mw, 51.2mm’ 142 1mm, 64.9mp: 165.3mm, 64.2mm: 223.8mm, 74.0mw ©]%}
oo, HEME-S 80.7mm o]t
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V. BHME TAFY EXHEME ZAFe] MEREE w2

1. #8

AWM ] TATE Aol Bl wel MES R HHSIEEA HRY
BE#ol tiy a7t ¢=3E 2 HEo] Yrh(Waston 5 1986). EHFEME L] ExHF=
o] WE R (cylindrical shape) 22 E|ojA ko] 22 HR &7t S
o] mASOE MR X7t go WA He RS WP B2 HEEFE o
x3p7} glom, MEEMBO KRN SI@AS MEE tlololZ=MH vIsHY
BEKA B} tEo] Rio) U3y o8 HEE| o] glTHRobertson T 1986a),
(¥Valsh & 1992),(Z & 199%4c).

A Hold FERPME EHEMES] RBRALE 2833} B Zon, 88 38, B 4
o] REEHS ol 8sto] RRTATS ®WEACIA FAlol wlwst TR Aol of
3 WA RS xlo| & vl AL

2. B8 A e

370 oA} Wi dARe] HFol THENUTY AN FNMHEM MMM BAIT],
o], @x27], Wax, ZAAPe], 1Fo], WHeol, AE, Aol HE =W,
2bx], Al9Ao], FoRol ojglon, FHEMES 5SEMOEA Mo, #7de], A, A
230}, AeAo] olgrh

ESRMAL ZATE e ffio] via3 Yol wxUsinzs B HES
1% WAL BHEI oldsch MERBES nlavt THEY KEN EXNFE R
© o]l D-2,5-2 ~ D-4,5-4, A7Jolx D-1,5-1 ~ D-4,S-4, ZA& D-1,S-1 ~
D-3,5-3, At@Ao|g} FQ@ Aol D-1,5-1 ~ D-4,5-4 olgom, Hof, Aol AXe
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body girtholl &%} master curved 32} UL HEEoT HES REHERS v
sladt). HWejAl 2EES FMMEL D-type, EHMMES S-type® LERYIITEH

3. BR U %

1) BERRE dhiR

D-type2} S-typed] BB iiE 7 TAHE UrEhiE Fig. 5-13 23, REHE
®= Table 5-13} Tl S-type7} D-typed| BEEEMR Mrl 2T Aol x¢H #E
€& ¢ 4 dch

ol Fig.5-1(a)2} o] D-4,S-40A4 D-types} S-typed] 50% BIEIERE L MK

L bl on), REMKS S-typeold AA H#HEE ATk D-2,5-29f D-3,5-300M F
Mo @HC BT oy WEM o]l HEHEE, MARAMA Y HEFE/ u¢
EAHQE Bae 4 ok MHEo AASFF S-typed] WMol D-type HT} B
@A et ZAFol BEEE HEE D-171 10080l wis|, S-10A 65% o]
olom, D-3,5-32} D-4,S-42] RMHE xlo]= Ztzt 26%, 13% o]t

Ztx}= Fig.5-1(b)®} Zo] D-1,5-1 ~ D-3,S-30jA S-typed] RiFthdhifo] D-type
B} oizt ¥ A HEES ¢ + Arh

Aol Fig.5-1(c)9} o] D-1,5-101A 50% RPEKZ I HMHEME S-typeoll A #
A #EEgon, BEKS ulxstdcrt. D-3,5-39} D-4,S-491 o] MHC] HAASEF
BB [P MRo] HEZA O, D-typed] RO S-type RT} ode|3tA
&= et

Ao oo} Ao Mol Fig.5-1(d)(e)2t o] D-1,S-1014 D-typed] RiBtEdhRo] ol
2% meow #EHUOoW, D-2,S-2004 [AISA H#HEEHIACE HeFol= D-3,S-3
90 D-4,S-40] A S-typeZ} D-typeoll ul3} ofj2|stAl #eE= At

5 Al 25 #Ho] AU4SF S-types} D-type Hrl BiEMiRo] BiBsHA HES
L AL EAFA wAUsbe kXo| Az]7]| lEoE Az} REKY 50x AE
BES BEBSHY] KRS FUIY o R854 ol 8F Jdeng, ol U2 BX
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Fig.5-1.Comparison of selection curve by diamond(—) and square mesh
() having, D-1 S-1, D-2 S-2, D-3 S-3 and D-4 S-4 cod-end
for each the major fish species.
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Table 5-1.The selection parameters of mesh selection curves of experimental
diamond and square mesh cod-ends for the major fish species

Fish Kind of r a b Selection length(mm) S.R S.F
name cod-end 25% 50% 75% (mm)

Harvest D-2 0.923 0.13 -13.5 94.5 102.9 111.2 16.7 1.46
fish D-3 0.888 0.08 -9.0 99.9 113.8 127.6 27.7 1.47
D-4 0.954 0.07 -10.1 127.8 143.4 159.0 31.2 1.63

S-2 0.930 0.06 -6.6 94.9 113.8 132.6 37.7 1.62

S-3 0.806 0.05 -7.2 111.7 131.7 151.8 40.1 1.70

S-4 0.807 0.03 -5.0 116.2 148.6 181.0 64.8 1.69

Horse D-1 0.933 0.05 -5.3 83.4 105.3 127.2 43.8 2.06
mackerel D-2 0.853 0.04 -7.3 152.6 179.8 207.0 54.4 2.56
D-3 0.877 0.04 -7.2 164.6 194.0 223.5 58.9 2.50

D-4 0.855 0.03 -5.8 172.5 212.9 253.3 80.8 2.42

S-1 0.835 0.05 -7.6 126.8 148.3 169.8 43.0 2.90

S-2 0.910 0.04 -6.6 152.8 183.2 213.5 60.7 2.61
S-3 0.770 0.03 -5.7 172.9 214.5 256.1 83.2 2.76

S-4 0.623 0.02 -6.1 209.2 254.9 300.6 91.4 2.9

Hair D-1 0.906 0.03 -4.9 110.4 142.5 174.7 64.3 2.78
tail D-2 0.835 0.02 -4.9 188.8 242.7 296.6 107.8 3.46
D-3 0.734 0.01 -2.9 154.2 247.4 340.6 186.4 3.19

S-1 0.834 0.04 -6.5 146.1 176.0 205.8 59.7 3.44

S-2 0.891 0.02 -5.5 200.3 250.7 301.2 100.9 3.57
S-3 0.681 0.01 -3.8 217.7 307.0 396.3 178.6 3.96

Short- D-1 0.939 0.07 -6.9 87.1 103.6 120.0 32.9 2.02
Finned D-2 0.968 0.05 -7.4 138.5 162.8 187.1 48.6 2.32
squid D-3 0.963 0.03 -5.2 123.2 155.9 183.5 65.3 2.01
D-4 0.833 0.02 -5.1 161.4 206.2 251.1 89.7 2.4

S-1 0.909 0.03 -4.5 98.4 130.4 162.4 64.0 2.55

S-2 0.938 0.03 -5.2 125.2 158.5 191.7 66.5 2.26

S-3 0.751 0.03 -5.5 143.6 179.3 215.0 71.4 2.3l

S-4 0.818 0.02 -6.1 211.4 258.0 304.5 93.1 2.93
Long- D-1 0.896 0.08 -6.5 70.1 84.3 98.6 28.5 1.65
Finned D-2 0.887 0.04 -5.3 104.9 132.0 159.1 54.2 1.88
squid D-3 0.96¢4 0.04 -5.3 118.3 149.0 179.8 61.5 1.92
D-4 0.943 0.03 -5.2 158.4 200.6 242.9 84.5 2.28
S-1 0.898 0.04 -4.5 79.2 104.8 130.4 51.2 2.05

S-2 0.910 0.03 -4.8 109.7 142.1 174.6 64.9 2.02

S-3 0.900 0.03 -5.7 133.2 165.3 197.4 64.2 2.13

S-4 0.903 0.03 -6.6 186.8 223.8 260.8 74.0 2.5%4

r:Coefficient of correlation, a, b : Parameters of logist selection curve,
S.R : Selection range, S.F : Selection factor, D-1 S-1 : 51.2mm, D-2 S-2 :
70.2mm, D-3 S-3 : 77.6mm, D-4 S-4 : 88.0mm.
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& o] &3} D-types} S-typeE H|R3}iTh
(1) J|ER v

FEHREE @Rl 75% REMERI 25% JPRKES xlold JEKS W, @Rl
2 fmES REREC AA JERe Z71sl: APol ddod, ki8] BB AA
Uz mAasleh go) TaiFolM wWol wiAuri= Al MES A7l w2t
JEmg ol H3yl ThE Aol vl AA UeldE & 5 ddrch

Mol  M7¥o], 7tx|e] MEMRS w3 2, Hol: D-2,8-2; D-3,5-3 W D-4,5-4
ol s-type7} ztZ} 21.0mm, 12.4mm, 33.6mm T+ D-type ETL Zith A7Jol= D-1,
S-1Zx12 oA H]&std oL}, D-2,S-2: D-3,5-3 9 D-4,S-40lA S-type7t 247} 6. 3mm,
24.3mm, 10.6mm T2 D-type XrT} ZTh. ZXe D-1,8-1: D-2,5-2 B D-3,S-300A
D-type?} 242} 4.6mm, 6.9mm, 7.8mm RHE S-type Rt} Zith

AbQ Aol D-1,S-1: D-2,8-2; D-3,5-3 X D-4,S-4ollA S-type7t Z4zt 31.1lamm,
17.9mm, 6.lmm, 3.4mz THE D-type Rt} Zch e Aol= D-1,8-1: D-2,5-2: D-3,
S-3 9 D-4,S-40)A S-type7} 22} 22.7mm, 10.7mm, 2.7mm THE D-type v} #FHod,
D-4,S-40 4 D-type7} 10.5zm 2+ S-type 2T Zcth MEO] Aol wtel xpolz} 2
ol Z¥E Vehalct

(2) 50% RFWRS] vl

REEES] 7|Fo] Hi 505 BEWRS D-types} S-typed] FHBHE difolN W
H37)9 BEEEC] AUSF Zristanh $lo] 5 Mol chal APHS BERKAl oyt
vl2 e} o], MEZ7S WEACIA D-typest S-typed] T 50% BEERS ulas}
W 2E S-typert Zvlsldct BAFWE FU1Rt 271§ RWE, Hole 10.9m, 17.9
mn, 5.2mm; A730)= 43 0mm, 3.4mp, 20.5mm, 42.0mm; Z4*|= 33.5mm, 8.0mm, 59.6mm
oladch.

At@ Aoj= D-1,S-1: D-3,5-3 I D-4,S-40lA S-type7t 2z} 26.8mm, 23.4mm. 51.8
mm TV D-type BT} 2O, D-2,S-200A D-type’}t 4.3mm THF S-type Rrlh Frh ¥
QAoj: D-1,5-1: D-2,S-2: D-3,5-3 B D-4,S-40llA S-typeZ}t 747} 20.5mm, 10.1mm,
16.3mm, 23.2mm T+ D-type HT} ZTh S-typeoll A e Aoi7t Ao ojo] uldte] B
e phago) 233 HES Ach

Cooper and Hickey(1989)8] BfZols Sf@Elel MB: S-type7} D-type ETl 50%
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ZBRE FBREBE AL, BERS oA, RFEY BES] RKEE S-typed
EAFolA g7t whAUsbe H e D-type HrUl BASIE AUSE #@EStE e W
", X FRelM 50x REBEEE, BEEKE 5 AE 25 S-typeolA D-typeol ®[3l F
ZtElolon, JEKE RE, Mol Aol Ao, ¥eAolx D-typeollM S-type
Br} zich Zx o] BEKRS FIREY AEL TS BRKS] FVLE ekt

o] RZ S-typed AHEIlE ZE AMo] WEA Y3 REBES Ze= o] ohel
Rl MR 5o 540 metd O REZ debEE rRUch I2U 50x REREK
o] Z7IlE2 $hikel HEBME S-typeZt D-typelr} H 2}l 2 o= whchHch

2) REH Master curve

M ehRe] HEol Y MAAVY WEMlA 3B WPeZ MR U body

girth24 master curved HEsl] BPEERE v 23lHch
(1) @Fol] 2| Master curve

2]2] 5 fafoll ths] K] 2% master curvedE HEDIIA Fig.5-28H 5-67t2] U}
Ehiolon, WBEERLS Table 5-29} Tt} 50% WEHRMBS 2, ol D-2,S-2
~ D-4,5-42] ®MAolA D-type 1.54, S-type 1.68, M7§o]&= D-1,S-1 ~ D-4,5-49
RmEAolM D-type 2.37, S-type 2.77, Zx|&= D-1,S-1 ~ D-3,5-3¢] ®ifEAolAM D-
type 3.11, S-type 3.48 ojgtl. e Aoje}l BeAolE ¥H, D-1,S-1 ~ D-4,5-49
REAN A D-types AtQ Ao 2.13, HeAo] 1.90 o|gdem, S-typer 423 o]
2.53, B9 Ao} 2.23 ojgdr}. S-typeo] BA}IF7L Wol 0.14, 720 0.40, Zx| 0.37,
AlQ Aol 0.40, ¥ 230} 0.33 THF D-typed] EAMFE Kt} AAE & 4 odrl B
Rl % WA RMES S-typeZ} D-type BTl @Zdjrir Uy 4 glrh

R0l MBS RBAZE S-typeZl D-type Rri <P FHoln UPY AVE FAI¥r}
32 B o, S-typeoll &%t H{iPHphaRo] dlzstA HeEEolof 3Ll R MM RE
g 23Y 4 x50 RERAMME FHUOE ¥ D-typed} S-typed] BEEEMRS 7
€718 B9, A7¥o] 2.83, 2.30: o] 6.55 3.81: A&l 2.90, 2.03; H2A o
2.95, 2.502 24 D-typeZ} HA UElyich Zx|= 1.38, 1.54282A S-typeZ} D-

type Bt} Zich
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A : Diamond mesh

Selectivity (%)
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s O : Square mesh

R; Body length / Mesh size

Fig.5-2.Comparison of selection master curve body length per mesh size by
diamond mesh (—) and square mesh cod-end () for Harvest fish.
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R; Body length / Mesh size

Fig.5-3.Comparison of selection master curve body length per mesh size by
diamond mesh (—) and square mesh cod-end () for Horse mackerel.
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R; Anus length / Mesh size

Fig.5-4.Comparison of selection master curve anus length per mesh size by
diamond mesh (—) and square mesh cod-end (--) for Hair tail.
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R; Mantle length / Mesh size

Fig.5-5.Comparison of selection master curve mantle length per mesh size by
diamond mesh (—) and square mesh cod-end (-—) for Short-Finned

squid.
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A : Diamond mesh

Selectivity (%)
&

i ‘# O : Square mesh
V) R ¥ I =
0- T_ T T T T T T T T T Y T T T T
0.0 1.0 2.0 30 4.0 5.0

R; Mantle length / Mesh size

Fig.5-6. Comparison of selection master curve mantle length per mesh size by
diamond (—) and square mesh cod-end () for Long-Finned squid.

Table 5-2.The selection parameters of master curve and optimum mesh size for
the major fish species

Fish Kind of r a b Rso S.R FML OMS
name cod-end " ({mm)
Harvest Dia. 0.889 6.55 -10.1 1.54 0.34 150 97.4
fish Squ. 0.846 3.81 -6.4 1.68 0.57 150 89.3
Horse Dia. 0.884 2.83 -6.7 2.37 0.78 185 78.1
mackerel Squ. 0.788 2.30 -6. 4 2.77 0.95 185 66.8
Hair Dia. 0.806 1.38 -4.3 3.11 1.59 200 64.3
tail Squ. 0.846 1.54 -5.4 3.48 1.43 200 57.5
Short-Finned Dia. 0.923 2.90 -6.2 2.13 0.76 200 93.9
squid Squ. 0.881 2.03 -5.1 2.53 1.09 200 79.1
Long-Finned Dia. 0.883 2.95 -5.6 1.90 0.75 180 94.7
squid Squ. 0.876 2.50 -5.6 2.23 0.88 180 80.7

r : Coefficient of correlation, a, b ' parameters of logistic master curve,
OMS : Optimum mesh size. FML : First maturity length, Rso : 50% selection
point of master curve, S.R : Selection range, Dia. :Diamond mesh, Squ.
Square mesh.
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ol ¥t KRolA B ul ol A ule} o] Hoi} H7do|= D-typeolA £
38 oe|stAl HEedio] #HERD gJoeng, B melHE: S-typeoll 2% R
o] Wt=a]l Q¥ o Y 4+ gigch. IEZ s0¢ REER U BEK B
ASE BBEEFR B Bl WS BRI/ gay ok T2 Wl [kl
A 50% REM@Eol F7HY o PR K@= F7iEU Aol He B RES W
HED, ZE A7l 50% REWROIAM JWKR} BIY RIS GHE AERRETE
o ABAHA X ¥ diiy= Rk @2 RV gasielel B oh((Macl-
ennan,1992). ¥, FIZRWES] AL S-typed] 71&7]7} D-type Rt} @fEH7} =&
RNog WM& 313 QO 2 (Robertson 5 1986a), &£ FHFELAA ZX= SN &K
B O KRS Ro 3 ch

master curveol A D-typed®} S-typed] 50% RiEKEo]l 718 HES vlastd Ho
1.09f%, A780] 1.174%, Zx] 1.126%, AeAo] 1.19f%, A o] 1.1745 o]t

(2) Body girtholl 2]%t Master curve

body girth& o]&3led #MEA7|o ulel master curve§ UERIH, Fig.5-7%¥F
Fig.5-9712] olm, o]o w2 RMEHERE Table 5-37} Ll 2WHE Y W
2 BF S-type?| RMEMMO] D-type RrUl QEHOZ A¢H glonE, 50 M
body girth7} 71513 S& ¢ 4 qlch =¥ RMFE RMEMRS] 7 L7]& &
2, Wojg} M7¥ol D-types} S-type Hrl Zlom, ZX & S-type7} D-type Hrh 7
A #ES At

3ol cisl B hRBEEEo] iy body girthith ¥} Rifbody girthe] RWEE HES}
o vlasigct. Wol, M7dol9 body girthihES Zt2t 1.62, 0.63 o|ded(Z &
1994b), ZXE B/NEBEE 200m0Yd @ body girth7} 34mm2A body girthlt®EE
0.17 olglt}. body girthihi¥e] HU4+F BWRo] FHELE 3V LHen, S-type
7} D-type Rl Effbody girthe] KEel 37171 33, EAFFolA whAUt hXo|
Z713tch &8 fafol thsl body girthit¥2} 50% Rbody girthE HEESI v
231A body girthe] 37]e] whE RS vlae} Fito] WEEstelel BPHrh(Tokai
S 1994).

..85_



A : Diamond mesh
[ : Square mesh

Selectivity (%)
8
H
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0.0 1.0 T 200 " 30 4.0 5.0
R; Body girth / Mesh size

Fig.5-7.The master curve of body girth per mesh size for Harvest fish.
( — : Diamond mesh cod-end, -~ : Square mesh cod-end).

A : Diamond mesh

Selectivity (%)

O : Square mesh

. fw] a o
i = =]
0 J T T T T T T T u T T T T
C.0 1.0 20 3.0 4.0

R; Body girth / Mesh size

Fig.5-8.The master curve of body girth per mesh size for Horse mackerel.
( — : Diamond mesh cod-end, - : Square mesh cod-end).
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Fig.5-9.The master curve of body girth per mesh size for Hair tail.

( — : Diamond mesh cod-end, - :

Square mesh cod-end).

Table 5-3.The selection parameters of master curve by body girth per mesh size

for the major fish species

Fish Kind of r a b Rso S.R

name cod-end

Harvest fish Dia. 0.876 5.57 -11.4 2.05 0.40
Squ. 0.754 2.39 -5.6 2.37 0.93

Horse mackerel Dia. 0.877 3.89 -5.8 1.49 0.57
Squ. 0.679 3.62 -6.3 1.73 0.61

Hair tail Dia. 0.804 2.38 -4.2 1.77  0.92
Squ. 0. 846 2.66 -5.3 1.98 0.82

r . Coefficient of correlation,

a, b : Parameters of logistic master curve,

Rso : 50% selection point of master curve(body girth /mesh size), S.R :

Selection range, Dia. @ Diamond mesh, Squ. :@ Square mesh.
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3) AEMAY vl

SEAMC] BMEE ESSRANA RERAY BB S0V ¢ AIEME
of 23 mESH/I Wash) REHNEZ REMBL 277t debd 4+ Jems dF
3 372 MES AEMELE A3 i MEEY o3/} 4oy Zos 3
ZtEich. S-typed AMRUL 2N oA £ Q= MBS WABER iyt ARolN, B
BEQ Nephropss 57mm®] S-type7} 70mm®] D-type BT} Riffgo] I Zoz HE
5]o] 9l om(Robertson, 1986c), th7&t o] FTHELE S-typed] EALFIL 10mm~
15mm 3718] D-typeBAHE RrUl #ES WAZE/ A& #MEste oledl st
(Cooper and Hickey,1989), & Bi%olx #&Eoll 2% master curved o] &3t B/PER
BEECST HEY HAEME S Table 5-22 Po| S-type= D-typeRCT} ¥ 8.1mm, A
780 11.3mm, 2% 6.8mp, A& 14.8mm, ¥ Aol 14.0mr WE ZZ HIEMHO
Aot

dxlet 22 REMAEE D-typed} S-typed] RifftEol =2 BESIA1H(Fonteyne
and Rabet,1992), 50% BFKE2 JEEMI S-typed| EA}Folr 283 D-typed|
TAE Bt} olxle Ao #|EE L (Valsh T 1992) sledl w3l Xk HBAAM R
FRMES REENY 2502 Hifo] ATENAYN BREHEE} HIBREAM=
%] RENAE7 REED QUODE D-typed} S-typeE MAY MAJHE] R
T Uey Zoz FzHrh

4. &S

ERPEE 2 EHRMBNA Hol, Ao, Zx, dyo], Bl i) 50% =
mEE BEg Y ACMAS vstd o33t Zrh
1). Mol EHNMES BEK 50% [IFP|RKo| FHWMA Xt 2t paster curve
oA EHMBES HUME 2l 7|77 BBstEon, HEMES 8. 1am 23k
c}.
2). A7dol MHol AAS4F EXRMES BER S0xREBERC) ERMA =t}
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3).

1),

A2t AHcl. master curveold EHFEMES EXME Xc} 7|77 @izt
o, HEMBLS EXEMAC] 11.3m ZQLT),

ZAe ENBE FMghol EHEME =2l 7lon, EHAMES 505 INWR
o] #MMA Xc} Zrl master curveolr EXNMWEL EHEME Rl 7|&7)7
orZt Wil o, WIEMES EHFRMEC] 6.8m 2}otct

deRo], oot iy oe EAEMESY JMK s0+ZMBRo|] ERMPE
Hr} Z1 o, master curveold IEHRMES ERME B2} 71&7171 Blsige
o, HEMES EHEMACl 212} 14.8am, 14.0m0 2tT]
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VI. %A iy BEREME S #E

1. #8

EZSRACAN HERMES RFslo] AERMRY RWIIL HRE BAZ YE €&
o] WHEIEE Yt ME REERC A MERBIT o EAE LY 5 e
U}, E—AMS HEOE 3= REE il K Afo]l BEEs RBdMe R
fiol] wield FWEY BEEAC 23 xolsl gloens FERBMHC AT AU &
o]3}x] ¢tl(Jones, 1976).

HZT wEEEY FPERAAE BEY ABE 3 FERES RERRC HA
Zopx| 1, HWEHE AMEY I REES ERC) BT de X FoE HEEIIL A
Z13g A2 4 Q. 53 HHREE BE PREEEY (RARBCE ol&Fi, R
BEEEOl cisl REMoIL WMEERS] ZTH olsjUATL olFo A wirixl: R
FRL7 goT SMES AAY o odiEHN, ¢ o] EEAE SMMMS
BE&Ccs AERBMBA T HHEL SolstA] drt

ol ¥t oM SHMEL AT sl AEREMES HEY #EI TA YL
ng, Aoz MEREFE #HAHY + Ue(Pauly, 1988) SHAMES] HEREM
S RS H(Cluster analysis) 22 F/3to] HEESIATHZ T 1994b).

2. B o K

1991 64 RE 19949 7¥xlolo]l HRI MEFH L HFRABE HEOET HWEH
Aoyama(1961), Chen(1991)2] Z#7¥6tE o|-&3tdcrt. H—ffliol ciyt AERMME 2
B/ RBEES o]&3le RERKEAM HESH= HEk(Jones, 1976)2 A% MBEHER
o7 HEst= HiE(Yamada and Miyasita,1979) $& ©o|8¥ F oL}, HMAMES
gog st ARPE 55 Ly AEREMES] #ES =8t
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S/ AERBAES BRES] fAs AREASY 27 AEREHES] B
Bt a1EB2, RS BEARS T3l MEY 277 tiE ExFo] RERIE
shiet BRBAZT S|MSHA RAEolof st, MEHEESY HeRBE T RAH= 2 2
t MBS 27| AiBe] BRBE st ddFe: REFES ¢ AERERAE
o] 8FHBZ, XK HRAME WEEMES &Y & UL 24 AMS FHTNKE 3}
sk

HA RMHE BB uel 27 oL, REAVeL WBEY REBBE FH
BBEES 2oiste] Kot AUstA 2/317] ¢13, X FiRolA RELERY #E
o] WENY 11M(c] F 1993),(F 5 1993)2}, H+HRKEES FAo= HERR) H
Aoyama(1961)2] BHFcollA] “ztorel(Bembras japonicus), V5 7}e]S(Apogon lineatus
), XYR7J|(Pseudosciaena polyactis), M|(Pseudosciaena crosea), BYIGEAHEx]
(Acropoma Jjaponicum)®] 58S 37}8}3, Chen(1991)2] BHFoIA =2t&<4=(Upeneus
bensaia), X.F2|(Argyosomus argentatus), ¥X|(Priacanthus macracanthus)?] 3HS

EYste] 2F 19 ffe] RERKS ol&sich

1) Bl 23 A 48

BERRONAM WY ARZOIE 7IE3t B, BE 9 body girthe] JAE 72
ERFERRCE Uehdo, Zt M BERMER(BEEXKEN 1989), (B KERH,
1986)0] 3Qst= HB#E, 8%, body girth& F3lAch M2 F{#o] U= KW &
e BNERBERI o] BRO Y3t BE, #E, body girth?] 4 ERE o[ &3}
of PFEtSH(Cluster analysis) BPFol HEM(Agglomerative) FFsEIbol g
Complete linker®] -2elt|et #|FA2(SEUCLID)FEE(E 5 1993)22 24 Mol of
3 BMOEMIIE ER3tch BB 52 SPSS/PC (Marija J. Norusis/SPSS Inc. )

& o] &slalct

2) Z@urettol A3 RMe 4H
T 252 RAA BBY 4 v THEES st Rt AdstA ER3td
tl. FEREFEM(Mean selection factor,S.F)E o] 4 9= 19 fMe] KWTEE
?E&(Poten.tial Escape Index,P.E.1) ¥ AEFMEEES] RIMEEAEM (Range factor of
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optimum capture length,R.F)& Thaat & WioE I3tod, RPHY HEoER EF
stdch.
(1) HBTERK
ABTAEEEE Clark(1963)2] Jikol wiel B/hmmER=t ol g3l BR. B
&, body girth®A body girthiBM(Girth Factor,G.F)&t #HiEM(Mesh Index, M. 1) &
F3ted HeEstATL

G. F(Girth Factor) = FMG / FML (1)
M. I(Mesh Index) = (FMW/FMH) / (ML/MW) (2)
PEI = (GFxMI)N? (3)

Th M 1= 1 BTt 3A 8 slste] @Ee WEe 276 whel Alatsialc

FML : First Maturity Length(#B/hEX¥ER&)

FMG : Girth by FML(B/SEiBREFo] 33t Body girth)

FMW : Width by FML(B/EEERR] st BE)

FMH : Height by AML(BU/MERBEERC] P33t &)

ML : Mesh Length(#H2 R#WZol)

MF : Mesh Width(# B 2] EkZol) :l RE2 BBl 60EY o

(2) AERBME] WEAK

ATRARES] BES dNos BAMES 4052} 70% Alo]d] @RS o83t

Q10 = 2 (Jones,1976), 2 AMZ HIEWBEK WEE Fsl(481988), (HXEE
BF.1986), A3l SRME(Mediun length, M.L)8] k& i~y 3td, FHPhRER
(Mean Medium length, M.M.L)<,

MML =3(i~j)/7n ¥ nt REK (1)
oA Pl o, RMHAM(Range factor, R F)&,
RF=ML/MML (2)

o2 HEstgrct.

3) MIERAME ] #ZE
SBITEERY, ATRAENE KEANK ToORBRMEA 242 20508 FHL
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RB/EEHE 018U F Ut 5 AW AMTTRENS WEEAKS] A7 ot 72
st 20§ EFol EYAZTE 2Fo Uiy BERFMAS 2 ANHE FiHRE
et B BBERO R H#wste 2F3tdch

3. KR A =&

#ERol] 23 JMEHEHE ol &5l B/IEAEREY NYsi= BE, B, body
girth& 313 Table 6-13} Ut} 7z ffo] Ztx 9t B RS AEMY £
mog Bo] AMUMIE Dendrogramd VERIH Fig. 6-13 Il

1) el 2% e 4%

Fig.6-13} o] B/ RBERRS] BHE ¥8Y + & 24 Rl st B/ mME
£} 7ol sidsts= A, @&, body girthE cr BN BEHIWS shd, B
Cigeoll whel EEMEGRRE 0ol A 9227h2] UehdolA, ERste B EMAREe ER
RRBULR S vlashd, EMRE 146(EMERULE 0.16)0lM 47(A,B,.C,D)8 Ho=
EREsAct

Y RES B, A oA niSol, Wdel, B, Ao, FA:= EMAN
T EMERLR 0.08), AE2 FEMMAM S7T(EEMAMILE 0.09)0 242 £/
o, o] ¥ B2 EMMRN 870N F&LScH

B EollA =8rti(Doderleinia berycoides), B8} (Sebastes thompsoni), 15,
Az7), RA= ERAN 7TI(EREARILE 0.08), X317 BERERNE 104(EREEK
HE 0.11)olM ztZt E£FEen, o] F B EMMAN 10404 FHEFATH

C oA w17, IY317](Zenopsis nebulosa), Uz|x], ZtH73ol:= FEMERI 73
(EEMERRBULR 0.08), HE Mol EMEN S7T(ERABILE 0.09)0AM 22t 27
Holom, o] F B2 EREMAN 146004 FEE L

D Folrx: FEMGRN 73(EMREILE0.08)S 7|E2E, dF7lels(4pogon line-

atus), BYSIEA E X (4Acropoma japonicum), A ol(Konosirus punctatus ), %ozl
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Table 6-1.The parameters of equation from body shapes of fish

Fish name Meas. FML Part Range of Length of Range of
leng. of iength r a b  body part OCL
(mm) body  (mm) (mm) (mm)

Mirror TL 170 B.H 62~200 0.973 0.37 30.0 92.9 160~280
dory B.W 3~ 60 0.778 0.11 -5.9 12.8
B.G 138~435 0.978 0.79 67.5 201.8

Red TL 25 B.H 17~ 60 0.797 0.12 -0.1 30.3 200 ~ 350
barracuda B.# 10~ 55 0.801 0.10 -4.1 21.0
B.G 50~240 0.882 0.38 -9. 4 85.2

Blackthroat TL 225 B.H 12~ 95 0.963 0.26 0.9 59.4 120~210
seaperch B.¥W 5~ 50 0.958 0.16 -2.7 33.3
B.G 30~240 0.979 0.71 -3.1 156.7

¥hite TL 165 B.H 35~ 58 0.695 0.17 12.8 40.1 128 ~224
croaker B.¥ 14~ 35 0.702 0.16 -6.1 21.0
B.G 80~130 0.823 0.45 22.0 96.0

Large TL 238 B.H 42~100 0.775 0.28 -8.8 57.5 200 ~ 350
Yellow B.W 22~ 80 0.567 0.14 -3.3 29.6
croaker B.G 105~280 0.724 0.51 2.5 123.5

Goldeye TL 220 B.H 20~ 75 0.903 0.30 -0.6 65.8 120~210
rockfish B.¥ 10~ 40 0.807 0.18 -4.7 35.2
B.GC 60~160 0.918 0.81 -13.9 165.3

Yellow TL 238 BH 10~ 73 0.913 0.25 -2.4 57.2 140 ~245
croaker B.W 5~ 47 0.887 0.16 -5.4 32.5
B.G 28~180 0.947 0.62 -8.2 139.9

Cardinal TL 5 B.H 10~ 38 0.722 0.30 -1.1 13.9 36~ 63
fish B. ¥ 5~ 16 0.811 0.19 -6.1 3.5
B.G 25~ 80 0.830 0.82 -11.1 29.7

Bigeye TL 170 B.H 20~ 98 0.921 0.25 3.6 46.7 120~210
B.W 4~ 49 0.808 0.12 -0.5 19.9
B.G 40~230 0.948 0.6l 9.7 113.9

Lizard BL 180 B.H 9~ 5 0.8953 0.16 -2.3 25.8 120~280
fish B.W 5~ 70 0.933 0.15 -2.4 25.4
B.G 21~182 0.982 0.49 ~4.7 83.4

Target BL 170 B.H 40~195 0.954 0.45 15.1 91.0 200~350
dory B.¥ 4~ 70 0.815 0.15 -3.0 22.6
B.G 100~400 0.962 0.95 33.7 195.2

File BL 185 B.H 10~145 0.918 0.36 5.5 72.0 120~210
fish B.¥ 4~215 0.709 0.12 2.1 25.0
B.G 25~460 0.918 0.77 21.2 164.5

Red BL 180 B.H 5~ 40 0.759 0.11 4.9 24.3 120~210
flathead B.W 10~ 75 0.891 0.18 -2.9 29.9
B.G 30~165 0.975 0.43 10.3 88.0
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Table 6-1.Continued

Fish name Meas. FML Part Range of Length of Range of
leng. of length r a b  body part 0CL
(mm) body  (mm) (mm) (mm)

Kingfish BL 160 B.H 16~108 0.951 0.42 7.6 75.0 160 ~280
B.W 3~ 45 0.872 0.17 -3.5 23.2
B.G 24~240 0.962 0.96 14.4 167. 4

Chub BL 230 B.H 8~131 0.918 0.22 -5.0 45. 4 160 ~280
mackerel B. W 4~ 60 0.940 0.16 -6.4 30.4
B.G 30~210 0.970 0.58 -11.5 122.4

Goat BL 100 B.H 13~ 40 0.767 0.22 -2.2 19.3 80~140
fish B. ¥ 4~ 30 0.870 0.21 -12.2 8.8
B.G 50~113 0.873 0.53 3.3 56.5

Firefly BL 60 B.H 12~ 35 0.843 0.36 -4.1 17.6 48~ 84
fish B. ¥ 5~ 22 0.650 0.17 -1.0 9.1
B.G 20~110 0.850 0.93 -12.7 43.4

Harvest BL 150 B.H 30~220 0.965 0.63 1.8 96.3 200 ~350
fish B. ¥ 4~ 60 0.893 0.16 -6.5 17.5
B.G 60~480 0.971 1.34 2.4 203. 4

Wart BL 140 B.H 20~ 95 0.874 0.41 4.3 61.1 80~140
perch B. ¥ 5~ 30 0.610 0.12 -0.5 16.5
B.G 50~195 0.924 0.8 13.6 138.0

Horse BL 185 B.H 10~ 70 0.945 0.26 -1.7 46.5 160 ~280
mackerel B.¥ 2~ 40 0.902 0.17 -6.1 25.4
B.G 28~900 0.802 0.66 -5.6 117.3

Gizzard BL 130 B.H 20~ 65 0.941 0.34 -6.8 37.3 60~218
shard B.¥ 5~ 25 0.920 0.15 -6.0 13.1
B.G 50~150 0.956 0.77 -12.6 87.3

Sardine BL 140 B.H 25~ 39 0.719 0.13 10.2 27.8 100~175
B.w 10~ 25 0.775 0.19 -10.9 15.0
B.G 65~105 0.865 0.43 12.3 72.5

Red FL 260 B.H 39~480 0.928 0.33 13.1 98.1 168 ~420
seabream B.¥ 10~35% 0.799 0.16 -1.5 40.7
B.G 65~550 0.962 0.75 32.6 228.8

Yellowsail FL 110 B.H 11~ 90 0.951 0.35 -8.5 29.8 100~175
red bass B.¥ 4~ 40 0.905 0.16 -2.6 14.7
B.G 23~260 0.940 0.76 -11.7 72.4

Meas.leng. : 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 : Coefficient of correlation, a : Slope,
b : Intercept, Length of body part : Body height, Body width, Body girth based
on first maturity length, Range of OCL @ Range of optimum capture length.
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Species

Saurida undosquamis
Bembras japonicus
Argtrosomus argentatus

Trachurus japonicus

Priacanthus macracanthus

Psenopsis anomala
Doderleinia berycoides
Sebastes thompsoni
Scomber japonicus
Pseudosciaena crocea
Pseudosciaena polyactis
Sphyraena pinguis

Zeus faber

Zenopsis nebulosa
Thamnaconus modestus
Caranx equula

Pagrus major

Pampus argenteus
Apogon lineatus
Acropoma japonicum
Konosirus punctatus
Sardinops melanosticta
Callanthias japonicus

Upeneus bensasi

Similarity by coefficient values

0 73 104 146 372 922
A A4 v Y
' A A 1

87 159
(4)

1

(8)

1.1

u_':ﬁ

Fig.6-1.Dendrogram illustrating the species association of fish shapes
by cluster analysis. (Considering first maturity length and body

height, body width, body girth based on first maturity length)
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(Sardinops melanosticta), x8r¥ixlg], Zat& 4 (Upeneus bensasi)e= & HOoT BB

HAow, ERER 104004 FE= Ut

2) B@rIgettol 23 AMo 48

MED ARTTEE O] wlel 4718 2F5& Ko} MusiA ERuesM MEY R
R MRl wiel Y3k AERBEE S H#Eo]l 7153y, REEK BH7 o
v 284, w8u, U9, Ao, Fojele sME HMTERN EEAKS 37)
2A A3t 25l ZHAA HHrsidct

BRUREHEK, BEAK U AERERES] FHPRER(189mw)2} 2t AR
Koz 23 AFREERRY REGKEA EFsi, EgARO 1008 I3
Dendrogramg UERA® Fig.6-22} Zrl BERBEWES &M= Table 6-10] 37 U
Efiolch. 4rdroll o] 8% BMTTAEEE, WEMRN, FTHREEK i) WREK]
WES v 23kd 2z} 0.383, 0.381, 0.385 o]lc).

Fig.6-29} Zo] HMEKS 1aiste £/Y LIF0)M EMEAENKS 2l oiel
No.1,2,328 3l H7|¢12, RBEEHE ol 2 + ¢ SMol thsiNs K
TEERMSt WEGKS] 270 utel #.1,28 Uehfo] No.1,2,30] EFA|Zct EHF3
2350 h@enay HEAK 3 FERSEME S Table 6-20 LEhfc),

AT 6 AMS EREN 7T8(ERGRMER 0.15)S 713l 482 No.1, FEMEGRNK
100( EERERIM IR 0.19)S 7| &3l 282 No. 28 EFslod 2708 Hoz UElhge
o, No.2& ERGREtEK] Zic).

B %2l 6 faMishol] BHESrHTol WA 42 FEMEGRM 25(EMARMILE 0.05)8 V)
ELo2 dlo] M2 No.1, EMMRE 490(FEMRABLER 1) 7F28 3l 1ES No.2
2 ] 2708 Ho2 uehdon, BEEYI s ABUEEN ¥ EEEN
7t 2}z 1.11, 0.87(#.1), 1.18, 0.87(#.1) 22 No.loll XA}

No.2(RA|317]) = MR &Rl ERMEER] 0.1124 Ko 2% EfFolA
© B2 Fol &43iA KB ITREHol X ERolM EMEARILRO] A HES O &K
BOTBEES o] &3 ERME AlEH FEo] araEstAct
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A-Groups

B-Groups

C-Groups

D-Groups

Species

Argyrosomu argentatus
Trachurus japonicus

Priacanthus macracanthus '}
——(No. 1)}

Psenopsis anomala
Saurida undosquamis
Bembras japonicus

Pseudosciaena polyactis
Scomber japonicus
Pseudosciaena crosea
Sphyraena pinguis

Pampus argenteus
Zeus faber

Caranx equula

Pagrus major
Thamnaconus modestus

Callanthias japonicus
Upeneus bensasi
Acropoma japonicum
Apogon lineatus

Similarity by coefficient values

0y G i
! (No.2)

i o
11| 1|
J (No. 1)

(No.2 }—
0 v 34 58
= %7 g
—(No. 3
—(No. 4)
9 Y 25

(No. T}

g

(No.2)
]

Fig.6-2.Dendrogram illustrating based on potential escape index, range

factor and mean selection factor by cluster analysis.

C B 6 Mol ML S#io]l WY SES ERAN 19(EMREIR 0.33)&
71202 dlo] 28 No.1, FEMHEN 24(EMGRBILE 0.41)F 7|E2E 182 No.2,
NI 19(EMERLR 0.33)8 71E08 slo] 18 No.3, EMEMAN S8(EEMMRK
K% 1)& 7120E st 1M No. 424 4708 B®oR Uehfo], Widars ART
ey U WEEAKIE 212 0.45, 1.16 (#.1) 224 No.lol E¥AZCH AREAERY
C BS B EEolx EmEMNEEe] Wgtol}, BTl ¥ EFolAM No.l
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HE| No. 47| EEMEGRINS| HiEo] vf-¢- ZAch

D B2l 6 Mol FHS ol TEEY 48 EMGN S(EMANMIER 0.02)F
71Z0 8 dlo] 28 No.l, EEMEGREN 70(EMGREIE 0.26) 7|22 3l 282
No.28 EFsled 2708 Bez Uehlgon, Folel: ABTeEmEEM N WEKREL
Zbz} 1.34, 0.73(#.1)22A No.lo] EUAA EF3tn, olo| HBEEEKRE 4T
(0.95) toLl, HEEMAR(0.74)7F &7l W&ol No.1(#.1)o] EHAIA FR3tch

No.29l dZUlelE HIEASZAE THREERKS] AolZ As] ERERELRO|
A7) Y& AERSME S MMFIE REEstACH

3) AERBMAE Y HE

o] AEREMES ME 370l iy 50% BEEES] MARoA B/ ke
Bol 3|Yst= MEL A=A #HEESIA U (Chen, 1991), master curveolld 50% BEH
mMuz B RBBRCOS AEREMAES] fEol TWHEsich(o] & 1993).

Figkol whel WEBRBME S 27171 A4zZbd xjols} lglont, BEMRM] it B
RBEERES ol &3t #HEstd oz WHFolA iy FUNUYeE HE=den, &
PEBERES BiKolL ZHfol izl tl2A #EY & JoRE, Y BERRS
ez #Eso dE BHE ¥&slach

A BEe) No.lol &3t ME, E¥x, Azde), By AEMAGMEE 71.1~79. 4mo
olgdem, Fi¥ BARBTIMES ®MS 74.1mw+3.2mp o]gTh No.2Ql WHJel=
48.4mm, viEol: 65.5mn o]t ZX|E No. 2ol &7t TSI

B B2l No.l @ #.10] &3t 250], F4A, H¥zy], E8d, &8l AEMER
B 78.8~85.6mn o) om, ¥y AEMEMAS] ®WEE 82.1oot2 8aw o] 2Tl No.
20] &3t= X 317]= 51.3mm ©| STt

C B2l No. 12 FEMREUtEO] 322 2zt Al EFolM Hole 98.7mw, €317,
gl 7]s 124 1om, No.29l BE-2 149.4mm, No.3Ql ZHA 780l 91.4mm No. 4% U3
& 131.2om olith. CZ 2EAMA oY T FAERFME] WEE 119.0mt
21. 3mO A ELHBUE B335, BT ¥ EFolM ERRBILRO]
AA #Esol AERSMEY 3 BEEEE 8olshA] 43S ¢ 4 Arh
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Table 6-2.The classification of similar fish shapes by cluster analysis

Groups Fish name Subdivide PEI  Range Mean ML OMS
groups factor S.F (mm)

A Bigeye No.1 1.05 0.87 2.32 TL 170 73.3
Horse mackerel No. 1 1.22 1.16 2.33 BL 185 79.4

¥hite croaker No. 1 1.25 0.93 2.32 TL 165 71.1

Wart perch No. 1 0.69 0.58 1.93 BL 140 72.5

Red flathead NO.2 2.09 0.87 3.72 BL 180 48. 4

Lizard fish No. 2 1.92 1.06 2.75 BL 180 65.5

B Yellow croaker No.1 1.29 1.02 3.02 TL 238 78.8
Large yellow croaker No.1l 1.31 1.46 2.78 TL 238 85. 6

Chub mackerel No. 1 1.48 1.16 2.81 BL 230 81.9
Goldeye rockfish #.1 1.11 0.87 —_— TL 220 —_—
Blackthroat seaperch #.1 1.18 0.87 —_— TL 225 _—

Red barracuda No. 2 1.88 1.46 4,87 TL 250 51.3

C Harvest fish No.1 0.48 1.46 1.52 BL 150 98.7
Target dory No. 1 0.61 1.46 1.37 BL 170 124.1

Mirror dory #.1 0.45 1.16 — BL 170 e

Red seabream No. 2 0.90 1.56 1.74 FL 260 149.4
Kingfish No. 3 0.72 1.16 1.75 BL 160 91.4

Fite fish No. 4 0.82 0.87 1.41 BL 185 131.2

D Yellowsail red bass No.1 1.14 0.73 2.57 FL 110 42.8
Goat fish No.1 1.18 0.58 2.72 BL 100 36.8
Gizzard-shard #.1 0.95 0.74 — BL 110 —
Sardine %1 1.34 0.73 —— BL 140 E—
Firefly-fish No.2 1.11 0.35 2.83 BL 60 21.2
Cardinal fish No.2 0.86 0.26 1.9 TL 50 26.3

PEl : Potential escape index, Range factor ' Range factor by optimum capture length,

Mean S.F : Mean selection factor,
BL : Body length, FL @ Fork length, OMS :
: Classfication by cluster analysis,
: There is no data.

No.

FML : First maturity length, TL :

Total length,

Optimum harvesting mesh size,

#. : Division by PEI and range factor,

-100-



D B No.1 3 #.1o] &3t x4, Liizte], Fojzl, oo AEMERE
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7t 3A #EEES A T No.28t B Fo No.2: AEMEL WEE Rol 2 Ho=
5& £ dgon, ERERLEC] 0.20 oY E MMl tidids REHE HIERSE
MHoZ 3tyrh
R 24 Alibold FAE R0 oy RARRERES ¥Esidon, BEE
HolN %M== Yci(Pampus echinogarter):= BARK (B KR, 1986) 30cm, B/
BB R (o] 5 1989) 10.5co2 A HBTREES 123t MHY YPes 734,
A 2] No.lo Ejsgch

HEABolY ARV RBEEXRE HEd BRORAERE 3 BRXBR B
& ¥gsid SpfuMol ol 2§ BFet AERMME S HEo] wIEEsn, o
3 Yoiel Zgol BEZE KA fMolels AiRY Zolol uiel MIERMFHC] TIEA
#E At

Chen(1991)2 #EMECE H+EE civtziyolry ARBARE TUSHH U2
PYUARES ZEAT 16 faliol thsh F5 AEME S WEE 69.8mw+9. dm=T HES]
3 oo}, X FEelM S| AMo] BE: MEERY HIRES e 3
o AMERE U HBRTHEES sl HEY AEMES BREREEE@EAM #&31A
o]§d Zleog zitiych

53 BEEMMo] ti2 TS e A B AE ¥, Aol R 48 B
Bel 150], XA, Bz, EEY, FHr) 5fd uiy Fiy AEREMES] EE=
78.1ma*5.0lmw ©]giTh.

X BiEel HolA HFEY 78. 1mpt5.01me] MBIV, +3(1974)0] A F3in
gt HhRE MEAFS 80m= FUrhd, ¢ B ARBMAEY A5 AEE As)

H o] ffio]l AHEE XYY, AREAES tFE SFLoin, BNAM
AL DHYCIH B @AEHANE KA BRIV Hey Roeg Erf
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BEHEHY HPREAM BERRY REEHL HHERES yos #EY BA
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4. ERNANES AERFEMES €7, UYL7] 124.1mn, ol 98.7mn, ZH 730
91.4mm, WX 131.2mm, BE 149. 4o A AERBEMES] WEE 119.0mpt
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250, RN, =y, EEd, FEcie] FEREMES ®ES 78 1apt5.0lmw

olgict.
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VI. #R@E x4 EXERE 2278 REBER &H

1. ¥8

THE SBAES BEstD s RBRALY REYPols BROEA o/&5A R
e Aol SRRMEY Euohlzt FAREPAANE AUXA 22 Bl REwS
AE RPN FEEC BELEAN S sHx] Rt Zlo] dubHoltt. o|ME BAM
ol o] && oA Aol 23 HMARME ololx RMHe] WHAFN ARMY
Fpro)l Exisin, RMAL] BEHS 303 APo2AM ARKY RELY AE F
thAl 7] Zo] HEESIER 2ol REREolels VAN RAXRS T R
A< 23] 3 glrhH(Jean, 1963), (Reanudetal , 1989).

X FolMt EHBEE BT EHERE 21572 RERES ol &3l MAZY
ol 23 MWHREE Mt on, FAlo MERBES] el THEY Hol, Alo],
Zxo oz mAaMEsT s BOERS J1E3te Bl BRI TRy LRSS vl2

stalct.

2. Be Y HE

19919 6¥RE 1992 12¥xjolef] EEPEOET HEABRY REEE SN R
11, 2¥ojE 28 ZF 1382 REES 73426024 Z2BREES] o 70% o]
o, ZPRER0 iyt HERS HoFoj(22%), AFol(17%), AL oj(8%), LWF A
(6%), Zx(5%), ©371(3%), Bol(3%), Foj(1.5%), ZA7Eol(1.5%), RX|i7]
(1%), uiSol(1%), ¥E(0.5%), =af=}2](0.5%) o]glc}.

ol& o] this) RAMEATFAM %M ultel(N), BR(L), j=1-n)oll ulel BES
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3, B/NBE o5l = nlel4e] BMEEE(Weight of discard undersize, D.W)<Z,

k
DW= 2 N(L;) F (1)
1

o8 plgon, B/ EE oAEE niel4e #HEAEKE(Weight of discard upsi-
ze, M.W)2,

n

MW= ) NL;j)F (2)
k+1
o2 F3tgrct

RBEEE ol gstod B/EK ol B HMEo BWY & = H*(Returned
rate, R.R)S ExlFol| BEH viel5E A, ExFolN B/EER ol @@V W3
Bof wiA L} uie|4§ B, EAIFolAM B/MER ol B W15 wiAU2 n}
gl4& cel 3,

RR(%) =C/A+B+C (3)

2AM F3tdch

1) MEI7el A% RBHK

BEHM 3 BEETEE $HRS RES R BIERRRRS 228 A
B EERMo| olFolxlt o] AAY 4 glou}, uifEe] EadM AL @
B BEsol HaMMEI s RS B Jdong BWES EHES mMEAIIL 9
t}.

BEAIIS BRES REM el R, BN L REMS ARl o3 detd
4 ooi}, X FRME #HERARES T3l FoF REEHlA /@K (Discard
length)e] Z71& Asle], AMHIE WMEA7| uiel RBERS #HESIAT B
Bg 7185t B (1), (2)HoE BRERY GREES 7ilded, 2154 2
RAER iyt 13 Mo 2RERCS RPAE RERS F51Y, Table 7-13} Hrh
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2} Ex5d H#5 REES 2H D-1 46.1kg, D-2 23.4kg, D-3 21.4Kg, D-4
11.4Kg 9 D-5 11.0kg2. 24 fHo] AASLF WPl U2 ¢ &+ AUrch

Table 7-1.The catches based on discard length for major fish species

Cod-end type and mesh size (amw)

b1 D-2 D3 D-4 D5
Fish name D.L(mr) ¥.of D.L(Kg) ¥.of D.L(Kg) ¥.of D.L{kg) V.of D.L(kg) ¥.of D.L(kg)
under, up. under. up. under. up. under, up. under. up.

Red berracuda T.L 150 0.0 58.2 0.0 21.2 0.0 4.1 0.0 2.5 0.0 4.5
Lizard fish B.L 150 0.4 7.7 0.3 4.5 0.0 4.4 0.2 0.0 0.1 0.1
Target dory B.L 13 55 110.9 1 8.7 6.5 66.5 0.6 105.1 0.4 3%.7
File fish B.L 120 5.8 254.0 0.4 1454 1.3 9.8 0.4 116.2 0.2 41.9
Kingfish B.L 100 0.9 51.5 0.2 0.5 0.2 52.7 0.0 7.3 0.0 9.1

Chub mackerel B.L 150 8.7 113.0 40.1 .6 L1 2.6 1.3 33 1.0 4.3
Hervest fish BL & 0.0 9.9 0.7 57.7 0.0 13%.7 0.0 2.0 0.0 0.0
%art perch B.L 100 0.0 3%.2 0.1 4.9 0.0 8.2 0.0 6.1 0.0 2.0
Horse mackerel B.L 100 8.4 11X.6 1.5 168.6 1.0 17385 0.9 3.5 1.0 4.3
Yellowsail red bass F.L 120 0.0 7.3 0.0 16.0 0.0 6.8 0.0 16.0 0.0 0.5
Hair tail AL 140 4.5 227 55 1185 6.6 100.4 2.0 3.2 1.5 15.7
Short-Finned squid ML 50 0.0 39 0.0 189.5 0.0 75.2 0.0 119.8 0.0 47.1
Long-Finmned squid ML S0 0.8 1428.7 1.5 346.8 0.4 361 0.1 53.1 0.0 28.6
Total (Kg) 130.0 3968.6 51.3 1209.9 17.1 1153.0 55 S87.1 42 214.8
No. of total haul 89 54 55 Y] 2

C.per haul (Kg) 46.1 (44.6) 2.4 (2.4) 2.4 (21.0) 1.4 (11.3) 1.0 107

D.L : Discard length, W.of D.L under. : weight of discard length undersize,
¥.of D.L up. : weight of discard length upsize, C.per haul : Catch per haul,
T.L : Total length, B.L : Body length, F.L : Fork length, A.L : Anus length,
M.L : Mantle length. ( ) : Catch per haul in case of discard length upsize catches.

RMBE 2} 2x1Fo] Rl RFAEKEN LB REES 73 2, Rl 7t
A uiold Ao Foj= D-10] D-5 Bl ¢ 114, Aol o} 8fF wWolrl WMol wWd
+& @A77 2L BAFA BEZVN 8 AF Erol BE REke) U
tl. fREMAEE clEAM vz MEC AXSLS RAE RAERY RH7H FHodch

o] 22 MIEY MEIVI7} HYE ERo] € AR RET Uotd 4 ASE ny
c}l.

REOIA TR FHEk3 2ol 13 Al 2SR BRERS A3l HREE
0% HME RERS 75}, D-1 44.6Kg: D-2 22.4Kg: D-3 21.0kg: D-4 11.3kg I
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Fig.7-1.Catch per haul of each mesh size for 13 species. solid
line is total catch! per haul, dash line is catch per haul
in case of discard length upsize catches.

MEAIE 2@ RAEES REC AE4F x|zt AA Uetterl #MEC AHA
45 1 xlol: oA o 4 rh 3 MHC AMUSLE @Y REEko] 27 o
Bo] REES SN HolM BNFE &ol7] St BEHAE Ay 5 ol
g Zolth. 1YBE KA HolAd ALAA PR Fa} HELARS M B
BRE] 1248 RMEEAA AAAFA} 3EE, FEAKC Y MERRE K
BEEGR el 2o $4dR o2 g7HCL

Table 7-10ll4 2z} ZaFe] mGEMo izt BEREES KRS I3dH, D1
3.3(%), D-2 4.2(%), D-3 1.5(%), D-4 0.9(%) ¥ D-5 2.0(%) o]t}

o] &FolA FNER olstEle RAEMKS HEo] MEIV| uel =R HHAS
L e ohd, =¥ f@HEo| AUSFF fXo| yolxie HA2 drHd ZF¥ol, B
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Baslol utet dASA Uehhes 84L olUdch REREFES AU &30 =S
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o] HAME Bt} wWol oF 4% zlo] ¢ 9% Zx| oF 143, e o] 2% ¥Rl
16% 2tE Fch

5 Mol ths] BEFE@mAAN 710 € 4 A& HIRBERCE 7} RBIAF
ol B/NERBIE oAl @l AREE 28 nlel4E 12 Rokg wl x5l BAF
e h®3 BAlFolA wiALlrl 980 REY HR(GEBLEK)S Tt ERME
Tat2el EHRMEE BAFEE Uehld Fig. 7-2¢F Zrh

@Eo] Adol uniel BERS £3 KBRo] Soiue ABol Flo| Ustur, 2%
MM EHNME Rl BfFRo| 51 K#Ko] Udsd & 5 AUrh

Wol AMAE 51.2mm 70.2mp R 77.6mmoll A AL WEEI O, 88.0mmol A E
ko] 7.5% o|git}. EEFHME 51.2mm, 70.2zrold AL BEBEAOH, KRo|l ¥
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A7jol HRME EHHME 51.2mold A2 BE=Ion], EHNMAL &#

& 70.2mmoll A 13.3%, 77.6mnol A 14.7%, 88.0mzoll A 19.4% 0+ EHWA Mt 2
th ZN = FHME 51.2molM AL REHLCH, ESFFMASL] BKREZ 51.2m
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-107-



Horse mackerel

Hair tail

tieetaeseies)

o) FPPTRITUIN FAIRSITITY SIRITRITOTY B

FYYSTOTTITTY (YPITTRTITRT] SEPIIPTRIIY

w IYTITTTIRILN RERTTEYRRRY

25 IYIPITITT

Ikﬁah1ande5xapera¢e0@d
8

52 12 N6 & 20 M2 75 &0 52 02 T6 WO
Mesh size (mm)

o Short-Finned squid Long-Finned squid

o ! .(x)x‘f K “)?iy\:x'v(.;):
2w po—
&
E s |
25 1
(0]
g 75 1 1
C 509 4 sasnnered
o
3 |
&

59 M2 M M0 52 M M5 &
Mesh size (mm)

Fig.7-2.Retain rate(MBR) and escape rate([]) based on first maturity
length upsize by each mesh size of diamond(EB8) and square mesh
cod-end( ).
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Aeol= FEME EHEME 5l.2oollN AL REEAoH, EHTMAEL X
RS 77 6om 19.7%, 88.0mn 26.6% T+ EHMA Hcl Zich FeRol:= EXMAEY
ESEME 51.2z0, 70.2orolM Ao RFGOoo, EHTMAL BRRZ 77.6m
16.0%, 88.0mm 12.1% THZ EHPE Rr} Fch F Mo 2ol AM vz XA
B3 EFRMEY BFX U A@R 2lols} Hch

EXR@EC] EXRM@E vty $HhR] FH@Eo] F7IRtrti=(Robertson,1986),
(Casey & 1992) ##59} o], & BRoIAM 5 fM B/IEKER o3t HERl
i3l BNPE EHEMBEL AVEE SH3td, @B ASTS{ BFERS o
U 2 ko] dAsHA] ston], #Hol HMol ule} KlRo| ol I 4E:
Jdystedch MHEAME A AT uviel Po] HARY REAME 5°17] #3AM= BES
Yrjsts Zo] $dA o WRdg, of&y shAe Kol HEMER IWMRA/S ¢
¥ ®mAHRO] 27Hch

Eo@me] AEs MEAZIZL 130~155molA EHEMAC] EXME =Rl 10~
15m02] fBEH WABR7} US W& (Cooper and Hickey,1989) 3t letl W), X
PRl B 5EolMd EHEMAC EEME Hrl AMEE 6.8~11.3m, HREE 14.0
~14.8mm®] BIEME 2lo]E AVIstd, EHEEAC oy WERBEY] HHKR:
RETENTEAA FHY Bavt € Aog vichdch

4. B2

RMEATY RBERWS o83l MEMRH e HHBERE TANSE AN}
3 BEAV O I RERRE WNIA, EEAACAN SHY 13 AK BORES
Aslo] RMAE REE BELRS #HESdCY, BIAA EHXEMEAN FA
SH TR Hol, Aol 7, e, ool il HIMEES ZIESI K
¥ol glste XS vlastdch Y KRe oS3} 2o
1. #&ol He BROZ 13 AMY KEE RARX BELRS 27 D1ExF

44.6Kg, 3.2% D-2EAF 22.4kg, 4.1% D-3EAF 21.0kg, 1.5% D-4EAF
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11.3Kg, 0.9% % D-5TAF 10.7kg, 1.9% o]ith

o B/NBE olAre] BV ME =0l uhel Mol BIEst: RS FAME EN
BEEolA 2tz ol of 19% o} 23% A7Jo| of 34x of 43x LA of 2w &
3g% : AbQAlo] oF 40%, o 61% 12| P2 Aol oF 46%, OF 62% o| T

3. HBRPE) EHNMEECTH BFR0] g H#Ro| wolon, E3| EHE#EAO
ERWME Brl HR B@Ro] wlTh
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EEES 2002 KK Bifol ozl RERETEL HIRRES M2 94
ol WastAl HEZA Lzl o] BARERES LR 3l FJHo= A
< Uele HERRESY Fodo] REE ol RERE 3z dsf il
F43 ¥AE I gdlon, EEAKE RERRS WP, 2% Mo ERBt 5 HE
#Be 8ol FeaAA vehta e AFolrh. 53] EZZRALE RBEMES N

<& 9 RERES R BERNE7 4758 234 u glch

oj2{¥t wiFolM MBS HARES FITTE AL, EZIWAC A
RAENS BREASK BERRES S5l AERES #EsIien, BIWE 3
Fof EXEMAE A5 MERFES v|2Lsioch oYL HRE Bl ERS
Wgko] iy WERBE] Tool @EARAMA Yoy XREHE AIFstL, W K
o] BAx<= BEAMEY HPRES] KE AKRES FRE Hot 3308 3P|
¥ FHoM &k RS 5¥Uslo FUHLo R FHSIAH v} Arh

ESZERAY 4 RREAT HI8S ¥t viAUA R BERAE ABS
Aastodct. BRME BAF] BERS #ESHH 88.0m, 111.3molM Ao RS
+ Rl BUMS Uste AERISH, SHY 2%odF, W7ol Al oish &
PEBBREE o83l AEMES #ESNE 242t 93mr~%4amm, 79mm, 64mnZ A BVAY
RERFEREE THT A AW ESERA EAFY BERES 5im |31
3712 #HRL A=A BREFEEAA il g7t gE& ¢ + Arh

BERBoIA REY 1458+ WERFE dige] #E] TEY AES 148 =2}
dgene Rkl 2y HERR: oo ME HAEY 22174 BBl 27HE
g 4 Addden, Kk Bijold HEY AEMES 12std NEMMo oiet @R 8
HR71& AHSUThE Z23l #iRo] € 2o s nighdch

EHREE 2xHFo] REY sofidol BB hiRe] HEo] THEY KM MY &%
ol 2Mol i3 EAMA S JEPHAM vIZI RESIA HEEE AT TS EH
oM EHEMABC] EXMA n|s] RERM) A2 o|Fortd E/HME
o] HRME] METRBEH fhiiR 2} BEEo] WPt 50+ FEHRMBL 71277
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oglstA #ES= AE ABY F o, Kk PR KRAM ZXe EHERAEY
B[R difo] BEMBO wis) g SIsA #HEE AW, o], Aol 23]
ERREC] EXFNBAL REEmR 2o FIsHA HES ACH

tigh 5 2T EHRMA S RMEMRo] BHMA Mol LEFBo A9H QoBE
50% RPW|RS AA HESC o] YTty ME WABR 2S¢ + 2
th e ®Ee Aol 50% RERFl I71Y o HRA KBe FIHEY BR
o] ¥l MR RES WAEHOD, TS A7) 505 REBERAIAN REHL v]asto
FEE MRS HF7 ARBRETEEAA X d%d o3 2o ge §HEs e
stele} 42zt

olgd FEHWHAAN FTITREY RAEE EHEMECAM $HA H@IT STy,
G R s 933 FHMECAM A3 ZAos BRI gons BE
Birfeet HHREolA o2 e MAREHE MM 27Hch

dtht} $:e] o] BESEE BEMEL HHRES RERAHA A REETE
7t &oldtx] 7] ol RS Bl wel RES LRI HIEMES HEo] &
FHcth Chen(1991)2 EXMHCE WHEMEWSY civhsigod AREAEE XU3A|
ote 1689 AFRMME S 69.8mnt9. 4mnT HESID el whl, X HEAE
SWAES BRBe HBTEHES T3l MREARES MBRS A3l tiFE
o EEAMS XYY 9] AEBRBSMES 78 1mwt5. 01m=E #ES T ZHT M
RERES] 1§ HEREMAES ®EVL of ¢ dA #EDC BEMAKA A HE
FEI} &ol3tA] S-S o 4 AUdrh

BEARS T3l BEMRHA o HMHERE EEANCE RNt MEA7 o
T RBBRE MM S5t ERMEANM HHH 13 Mol o3l BIEECE 8
A7) RB%E RERS #E3H, ENHEE TAFY 8B AALE 4ME AN
o] Epstart. = HEHR@EE EHEMBA FAlol SFHTEY Hof, Ao,
A2, deRol, FeAolo] of3 B/IMERE V&3l BiE HEIE LES v
3, EXRPAC] ERME XHcol REERREY tXo] Frisidct. #Hol AALS
Z@st= ol Fistdoy, #HAC] A2 Fpole kol A etz
ong, Mol RS AT SERES fMME BMAY HEol Wasiy, =y
EFRMEAC] XRMA b3ty P RmBILRo] FEXA dolRg o + rt
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A Rl ALY MARX ZAAEEWR HES JWR 0x0} 10058 AASI2
50% JEARIA HMWo] X & FMsine WEo) iyt EAMS 23 glon, FER
of ¥ [ Re] HES FRE LY utoT BMBE WY s At} H2
ol AREEA Sl: JEMBR MAKEB(Maximum Likelihood Function)Jj#ka AIC
(Akaike Information Criterion )ofl &%} HlofA MBR Sa|AWR FHik Hrl t}
& BHYgol ABEY, B BB 5L YUY ZAHo] UL uiAHY 4 gich

2Y2E o|fY2 HHAEY o] f3EHD, YT FEAMS Moot BB *
B{t7} SUHSR o]FojA| o= VAHAN $4HHoE FEIl 2 7FHE HBMK
& d¥ste] REMBol 2T MERME AT, RYMNY BolN BMES] RERAR
T FAHY REEE/ day o QzYc)

olFHE ALY REMEEE ¢ KEBMIRY REE 23U RRBFS
HE AU M|ARME KBS T3 IHUY W/ BREOSA TEEsiy, o]9}
A2 BRE Bl 3to] REMBREO] olFo] Achd LFHAo) 2% FhHiket A
Hzio] TREY Pohljzl BERRS T2 HEES EMKRAAN BEEREES FHRol
BEAZEE A AR BH7T TTRY Zocl

BER EMKE Bz A dE HER RERNY F240 #RESE X
Aol EZZW|MAL] MEBWE WA AEMAS REHENRY NHEK] ERNE ¥
BE sl AT XWEHIL © A2 7oigic)
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1991 6UFE] 1994 7¥€xjolo] MERA KFHEEMN EZZRAL] WMARE
# RS AASACh AHRE RARIAFE BEREl D-18AF(51.20m), D-283
£(70.2mm), D-3BAF(77.6mm), D-4BAHF(88.0mm) 3 D-58xF(111.3mp)Q! 58S
EXMME2} S-1EAF(51. 2mm), S-28AHF(70.2mm), S-3BXIF(77.6mm) T S-4EAHF
(88.0mm)Q) 4% EHEMA don, Zt RBEAFA dI1ES FAslo vlAHAL
2 43ysioch. FEHME TAFolM HBEERE 1638 don, EFY RERKES A
1318, FARE SN, FRE 9% oldrl. EFEMEAN HEQKE 91E How,
EFY BEAMS UK 7THE, HRENE 48, TRE 8HE oAt

1. BNAE ZALFoIA BiEEmMe] HEol THEY AE 1283 oK 28
tha] I paster curveolld BU/NEBEERS ol &3l HEY HEMBS 1AI7)
51.7om, UiEol 65.0mm, W3l7] 126.9mm, HF X 129.4mm, Z7Fo] 90.9mm, 3150}
80.1mm, Hol 97.4mm, AE 70.7mm, A7¥o| 78.7mm, FE 140.5mm =FHx}E
41.7mm, Z3X] 63.5 mm, A2 Ao} 93.9mm, %L Ao 93.3mm o]t

2. EXANEE BAFA BEHMRS HTol T RME M2 2ol 28
ths] MY paster curveold BUhREEKES ol &3t #HEY HEMES Fol
89.3mm, 730 66.8 mm, ZX| 57.5mm, QA o] 79, 1mm, LA o] 80.7mm o] T}

3. BRME A5 EHFEME TALFolA vlar THEY 5 KMol oisl MAR
B AEMES vlastd, Hols EHAMEY BERY 5o BFERRS ELWAE
Bt} #on, master curvedll A EEXAHMELY 71&7= FRMWE 2l KB, AE
#ES 8. 1om 2otrh

A7dol= fHC AA4F EFNMEY REHE S05RBRRC] ERME Nt H
2} AR om, master curveold EHFHMESY 71€7= EXRMWE 2cl KB, ALE
MES EHFRMAC] 11.3m 2oith Zx|& FRME REKo| EHEME 2ot 2
on, EHR#EESL 50% REWMEC] HRMAE =l Zich paster curvedllr EXME
o] 71&7l: EFNME Rrl o7 @ilsty, FEMES EHZMEC] 6.8on 23iT]

Ao Aol ool iAoz EFHMAEY FBEEI soxREERC] EXAH
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¥t} 21om, master curveold EFERMEAS 71&7]= BEME 2o} Kilsty, AL
#ES EHARMEC] 22} 14.8om, 14.0mw Zto)Tt.

4, BASEE SWANS BEEES Ssld AME 2E0 wet =3&55, =02
2. Mola], Moo HERMME S 39.8mn+3.0m o|ATh Ry, ¥, Vo], BF
2e] AERBMES 74.1o013.2m o)At 5o, ¥4, =Ry, B3, 80
ATFHAEHEES 82. lan*2. 8mm o] HTH

BRAAEY 9], udzs], Hol, ZEAol, wHX, AEe HAEREMHES
119.0mo+21. 3on ©ol%ith SWAMA AE, T2, A7gol, BIFA, 2T, FA. X
27|, 28y, FE0ie) AEREME-S 78. 1mwt5. 0loa o] SiTH

5. #RME EHFRBAAIAM SAol HHTEY 5 Aol oz @ael sHe BE
olAte] ISl EiEol BESs RS BEMHEO] EFRMHE vl A4 ¥l 4
4%, M7jo] o 9% ZXEL o 4% AteMol o 21y Aol o 16% UF AUtk E
5EBEC ERME Rt} PR HBRo| worh
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Appendix-1. Retained rate of each species by diamond mesh cod-ends ..o
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