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A Survey on the Catches of Small Trawl Fishery
Using Different Mesh Sizes of Codend

Satoru Inoue”® , Setsuhisa Hiyama'?®, Akio Fujiishi*?,
and Kimiaki Nagamatsu®®

A small trawl fishery called Koteguri-ami is one of the main fisheries in the area fac-
ing the Japan Sea in Yamaguchi prefecture. [ts management is recently getting into a se-
vere state as the fishery resource is decreasing. We have taken a survey on the catches
of this fishery using different mesh sizes of codend as part of the improvement of fishing
gear in order to preserve young fish and to save time of manual selection. Catches ob-
tained from six experimental trawl hauls conducted off the north west coast of Hagi on
October 21* and November 18%, 1995 were used in the analysis. The mesh sizes used for
the codend were 28mm, 43mm, and 60mm, and the cover net (25mm mesh size) was at-
tached to the codends for the latter two mesh sizes. First, we chose catches which were
dominant in number or in price as the staple catches in October and November.  Next,
we examined their body length distribution.  Then, we investigated the selective body
length, if it was landed or discarded, the discarded rate, and the appropriate mesh size of
each species. The result was that the use of the 43mm mesh size of codend made the dis-
carded rate in number decrease and made more young fish escape. The use also did not
make the total catch landed decrease so much. A smaller mesh size than 483mm was not
needed to get the staple catches. Finally, we drew the conclusion that the appropriate
mesh size of codend of this fishery was 43mm.
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Fig. 1 Location of the fishing area off Hagi.
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The list of staple catches on October 21, 1995,

No Scientific name

I Leiognathus rivulatus
2 * Kalwarinus equula

3 * Lepidotrigla microptera
4 Calliurichthys japonicus
5 sk Stephanolepis cirrhifer

6 * Upeneus bensasi

T # Nemipterus virgatus

8 x Pagrus major

S = Chelidonichthys spinosus
10 Loligo japonica

11 Pseudorhombus cinnamoneus

12 % Pleuronichthys cornutus
13 Parapercis sexfasciata

The others (51 species)

Total

Catch Catch
number weight(kg)

4,692 25.9
2,849 127.1
2,083 28.8
1,759 19.8
1,603 166.9
1,355 47.6
1,035 97.8
445 66.7
425 91,7
415 5.1
298 7.9
256 4.1
237 12.1
17,400 701.5
1,797 135.4
19,197 836.9

note : “* " means the fish were classilied into landed and discarded catches.



number

Catch

400

350

300

250
200
150

Ll

100 +

100
50

160
140
120

80

60

40
20

80 ¢
0+

80

50 |
40 +
30 +
20 r

300

250

200 -

150
100

§0

Fig. 3

{A) Kaiwarinus equula

inn

NRRRAE R O B &

{B) Stephanolepis cirrhifer

263

@ N= 0
] ¥=85

—
e
B

30
;
gy V= 312 20
N=1335
- 18
W0+
§
| I 0
120
o |
&8 N=211 8o b
7] ¥=637
[
P
20 -
Boam [}
200
160
fEEN= 43
[ ¥=252 120
80

S - M A O O

. N

6 7 8 89 10 11 12 13 14 15 16 17 18 19 20 2t

{C) Upeneus bensasi

catches.

Body

|

fa. ..

80 ¢
0
80 ¥
50
40
0 |
26

21

{D) Nemipterus virgatus

23 28

V=255
£ #=li5

140

A

Y A

L BT

%.,.ﬁﬁaﬁ

8 H=197
] ¥ 0

N Y

1

8

Body length distribution of catches landed and discarded in October.
43 mm, #12:28 mm mesh codend. B : landed, [[]: discarded.

113 15 17 19 2t 23 25 27 20 31 33 35

length (cm)

#6:60mm, #8
N are the numbers of



264 FE b M - BEE - kR

(E} Pagrus major

50 i B N 240
¥ 80

number
3
5
x
&

Catch

§ 8 10 12 14 16 18 20 22 24 26 28 30 32
Body length (cm)

(Fig. 3 Continued.)

W& SN TOAEN, 6 8OREE T 15em BUF A%
REW T VB, THIFRERIEEEMKA 6 Mol ¢
KES BB EER SN 5B,

E© &, 7 9~FORBHRARL R TH B, &
ik, KB ERBEOHEKEHEE I » TRECHEE - T
VB, I2HiOMETIRT N CHARES R, SHORETH
MHEREO 9 M LA REEshTwdo LT, 680
LM T RIS 062 LK M » TV B, COMFED
SHEd A L, HEMRES ALY, HRRERBGS &
hal s EELons, K CREE6em T /M'L
BB TH B,

FR O, b2 VOREMERTH D, AHiE, 6i& 8
F 0 SR T R & IRE OBIHER ST L, Ch
BHREES D WISk B EELONS, HIC6HIT
HEEPARESET, WL shThiiwWEbEL S
Nhe 7, 12HOWEETIHRERKG2 <, KEllm
PIFHEIEEH L - T b, 8HiITHI12em, 6HiTIH13
emMSHHHARICI - TV A

FIIO &, 4 b3y 91 OREHIR TS 5, KEHE, 6
MOEHTHT N THREIFS a2, sHioREicL s

BB L, 128108 C LR OW 3 stk
STV 5, RGBT OEEMEI bENS SR, 6 Hiok
Hhs 8 i & 12O L v KE L, 6 HiDKE &~ 42t
emTHEOIHLT, SHi» 12 THI8em TH B, T O
KkbvA bay sy CEEBemB THRENRTH 5
FE, = &4 OFREARTH 5, AHiR, 6L 8
oM TcET XTRETasnN TV 3, 68i& 8 HONH
THIERE b D, ha BB SR ORE imiMH L
TR E B SN D, 120 O TR O 25% M
RSN T b, BIEHFREEZem T TH 5,

3.2.3 WHREHEOLLEIIC & 3 HERSOBRE
WICHIEEG AR 5 i, FTEBEMISHED S 5,
fificEobI Rt RO LA+ HYS, A4 %
Hud, ddbd3EEPA LBV, BEHMB
J I - AR AR R B L ¢ Fig. 4 olai~i)
KR L, SHSOHT 8 ildKES L RBOR T 5
i, BODAF LA IFBTNTRETH 7208, #
TEREOE Mo fe & & EBEIIC & » THAKIBTHEICH 5
&0 HUEIPS S B8 U ORI B~ Pig 4 k2
RLUABBRER O 3 oMW T, ROy s 7 %
Hoi—F EoRiE, 12HOSHEOBEYLEYE 3 EO
RSk omBRRTH S, THbb, 12HoREL S
1, 6 iR s LU sefloERBo &, i
SEORBRRENNIC s THEMIIERL TV R
%%@®WKQW‘£MLTu &%xbn%cuT,
HIEioRE S - B ORAEFIC AN T, ARNoE
El& a:ivjiﬁ‘j si B
B4 7Y OERMEK ( Fig. 4 ~@) »oplid 5 &
PO KRS~ K13 SEITHlem TH 2 DIk L 6 li T
1212~18cmic & B, 6 HiT312em EUF O 18 A8 35 454
AR Hi e A8, BT k) I R SR 1 18~ 15em
UTFTho-totw, 6HOBGTHhSMESL, Thig,
ﬁ4vuwuwmft<f$w&Mv%U@@m&#a
o WA Y IBIEMLE, FoREMEEE AT
CEBHBORBEVWL S
ﬁ0“$®$hﬂ&(bw 4—m>$é%& 3Hiw
E&TEEAEOMEBSEZEPMICHKYD, 6 8 CHE 183cm B
?mmwﬁbﬁ@ U 0BTH B, 4T Y LEE
PRI IS E O ARRAEIHR 2 S E B LB SN D,
16cmu“l‘ PEBERTH 1L b, 6L LE0EA
MEREN L, UBREOKREMKAS LS, H v Fi2
B OERBEOFEEMMENE N 5,




number

Catch

NERTE O Bl

500 - (4} Katwarinus equula 280 - (b) Stephanolepis cirrhifer
500 300
ALL ALL
¥22849 o | 1=1603
300
150
200 | 0o L
100
s0 |
Lol H Ma ; .,,ﬂH [RTXLA.
180 - 120
e [#2]
! - " B N=398
100 ¢ [ ¥ 12 [ #= 0
80 86
60
40 i 0
20 n . 20 E
o s b1 A HB n 0 A B e an
80 210
. EXa
wor B 205 150 1080
50 | O] #e 47 o | Cl#% 40
w |
30 b 80
o | é o |
16 0 t
o .a,,n.ng‘f, L LA S Laa
8 7 8B &5 10 41 12 13 14 15 16 17 18 19 20 21 7 ] 11 13 21 23 25
a0 ¢ {c) Upeneus bensasi 250 ¢ (d) Nemipterus virgatus
400 |
360 - ALL 200 |
-ALL
300 - H=1355 150 -
%0 | ¥=1035
200 100 |
150 |
100 50 H ”
50
JE N I
40 - 140
30 R 100 | B 4=375
25 O w=7 8 1 4= 88
w | 6
16} .
10 | Eé !
2 ﬂ
5
o o ,R lﬁ uﬂ[l) Lad,n 2
4 %
o B =0 2 7| g A3
28 3 K=126 20 b » yy
2 . - [0 #
15 1 n
w0 F I'l H 0y !
5 f 5
ool H 01 o bl R 1N L P RN
7 8 9 10 11 12 13 14 16 8 17 18 7 08 11 13 (5 17 18 21 23 25 27 29 31 33 35

Body length (cm)

Fig. 4 Body length distribution of catches caught in codends and in cover nets in October.
#6:60mm, #8:43 mm mesh codend. ALL stands for the total catches in #6, #8,
and #12 nets. B :codend, [J:cover net.



266

Fbos il - R - kR

number

Catch

100 - {e) Pagrus major i {f) Chelidonichthys spinosus
60
® o0 [A4LL
80 N= 445 4 | Ne 425
40 | I{ 3
] 20
w | ol H H
o ,n,ﬂﬂﬂ I ﬂ” L Hn el s o LumfLil ﬂ i RiRi .ﬂ‘ﬂ,ﬂﬂmn,n
14 12
10 W= 43 8 e N= 45
8t w2 . I 0
ol ‘
2 b
2
o L . Bg En. Laile s o Lo d E.ﬂ. e ] .E.H LA i
35 20
2 B N 79 o r wn K=197
2 ¥ 1 % [CI¥ 0
20
15 o
0 b w b E
5 s | | ,
N ngan Lo, . . .... 1 T A
6§ B 10 12 14 16 18 20 22 24 26 28 30 32 18 20 22 24 26 28 80 32 34 36 38 40
1,200 {g) Lepidotrigla microptera
1000 k- 120 (h} Pleuronichthys cornutus
' ALL
o o
500 ¥=2033 80
80 N= 256
400 | H H ol
200 |
2
el Lol
300 . 70
F3 w |
200 ¢ B 42427 56 | B N=162
[} ¥=524 w0 | O3 o# 3
oo | 0
20
i w0}
o M. a8, - o A ——
400 ¢ 12
300 o
g H= 79 8 % -
200 1 w=768 6 b
4
100 \
o Lo sﬂ ol bt o !
8 9 10 11 12 13 14 16 16 17 18 19 20 21 22 23 T8
Body length (cm)

(Fig. 4 Continued.)



R IO B &R 267

3000 - (i} Leiognathus rivulatus
[ALL]
2000 ¢ N=4692
1,000
L0
o 300 ¢
£
8
2 @ he200
[ N=314
A 00 b
o
-
L
&) 0
160
120
=8
80 [ #=162
40
o ABLEY
{2 3 4 65 6 7 8 9 10 31 12 13
Body length (cm)
(Fig. 4 Continued.)
b A VOEEM ( Fig, 4 ~(c) 28+ 2 &, 68

THELAEOMEEPRE AL HL, BEZemBl Lo
PSS, —F, SHICIEIcE s H
g <, WA EG 2 MR IV OBERIRE 12
emTH b, FEIZem I THREMRTH b, B A
VT SHOBEANHEIEEEAL SN,
A b3 FLIZo0TIE, 68i& 8 EiDKEHK ( Fig.
@) KIS IS EN D B, I, AROKRE S~ F
(4, 6HiT2lem, 18emTh a0 L, §HTE18cm, 15
em & SN 6 HOMAENKEC R T b, Fiz,
BEOME £l LT/~ BB oOME S 6 o
FE o, REBem AT B 8 Tdh » o5, 6HiT
WAKBREOME L M0 SRAkdHTED, BaW
KETELEERLTWS, —F, 8T
BOHETOREDEICE - Tl 0, 12T E
RSB ThH - &b, 413 Y ¥4 THSHM
H

I {-,\ EEZOND, SR OEKEMKE A 5
ArayyA4Tshl o@wwmm&atfut&#ﬁ‘s
ns,

4 ORI ( Fig. 4 ~) »OoMELLMIER

IO EBDTHSL, TbhH, OB T2ED
7 .‘1!JL)L;bﬁﬁf!3£§* 1, ULd 6L 8T AR emE
LOEERORBESIEEATOLORIL, 120 T3k
BT ~12cmOfHE LRI MBS hT 0B, H
FPA b a Yy EERE, Do LomRIAEE LT
Wi kEbhs, 681& 8 HITREHENCKEENE - T
BO, B— FOZEmSDE O, BEES W R A
7, 9, Bemd& L RICBEL V. BRI 18em 2T
TH-kl &, v /1 OHEESE6H&EWA 5,

R KT oW T T ORERE ( Fig, 4 =) 25,
KEWIHAOIENE AR it bo i &)
HARBFEN O, MEEGE6H LD REVEHI &
nas,

v S OB (Fig 4-@) £845%, HE
BAREAREL D © — WIS R E S, 6 BT EEA kT
TIHASEEBN I 2 Vo RTE B BRI I (R E23om @

LREGWRIB S & é&@ﬁ«f&ﬁ ftz,

AA G H LA TR, BRMEK ( Fig. 4 ~0) » ok
HiRE E20cm Eedh b, SEOMBIBECRELAL
FBEEXATWLOT, HIEHAR6MirEcdthll L
EBAT I

A& bA 5 FOEREMEK ( Fig. 4 -0) #45 &, K
FOEREHEE S em» S Sem 0)31"7‘?‘; SO L,
FOE—-Fld Tem, SemlcH BN, TXTHIENRTH
b, 6L 8 imoy}mzw\mz@ bW TR, wFhoH
BT HE < ORI E R e, N &S RS
B &, BHICTEHNEEDLS HORBHMAE~NMET TV S
ORI LT, 6HTERNEO 2 o RBE S A~ T
Why i, BRESomTREDEHATORBENEE LR
s <, REMEKCH L 8 HiC wﬁi»fﬁﬂ%i LB,

PLbo 9 @EHCNA T, SR LD R L -
fABE (BaATF, PUROAN, HrSoEs A,
SH RS ER) S DVTH, BREMBR OB A
F

a4 I F OREHEE 9 emd S4Tem DL VEHIZH B,
Ll ST B Mg O ORI K R 6 I, 8 &
TR TH O, BEQemPl Lt b & vwPFhoBeT
S NTEHENICHE - fo. &AIICE, 8 i C Ak
il OSBRI L, 6 TR R 2
RAE

TV F oA oW Th, Wl SR B kR
WhHoBEMOBRERGHE T v, SHITTREENT
em PLE TR A BRI E O, 6 T T RS




268 Il dgly - B - AR

Wis <, REX QemBLE TR, Sem T T
NTEMERTHTO B,

WYY S AT, KR SR B EERE O,
AT RO BIE 1 6 BIAETEL, Lhbiky
HADKG R VA OBRBREESH TR ImTH LD
RILT, 6 HTHllem&DLKEL S,

PEAFESFEARDVTE, 6L 8 HiOKEMKO
DRI RIS IV Fie, SHh ST ARG H
O OBIRRE SR T W,

3.3 1MAOCEERUEADOKERR

A oXBEEG S U IR Uts, Wiflilcis 5
T, BROZUINCHEHIE—~% & L TTable 2R L
oo 1RO FBEIE M o BRI BIRIR KD 90%, i
WHRSROEEROM%ICE b, 0HOHREE~S &
BOMBEELASED SRR ROH &R
KRIBeBDLT0b, CORRAER, HWAOBRATHIOA K
H~T/NBoBEMEMLA T &, &30 REEEE
& o kR E LA O RS, 1y BARUE LER
BB EREP -1 L L HERHBLDEEL LN S,

S LI RORA A s i BiliE, BRosEy
DU " IR LA 8HF (1 9y, 3ATF, kA
Y, hINFE A raYyA, 54 Dentex tumifrons,
2L, K OEIA) Thd, ChHDHE, ax

Table 2.

F R RMMERE SMEON, Eilem® 1 BO & HRES
T, {3 EdTem, 9emOF TRAEGL T ~NTHER
Nlee 75, TRTRIEGR &G - oM 3 AR (4 o+
EASHE, WFHYS, A4 RYA Y EF Apogon
doederleini) TH b, £, LURFOS B, #4474, 44
294 vEFERL OB HoRBEREAEEE L T
Hotoe WAKRHL CFERMRE LT#idhix 511,
REED 6 e S 2Tem OTEIEMNIC S » fo s, % OEgEWS
BI0~12em A FTH = oo F 84 O EH SR % &
B &, 2HiOMHTEED oM s, 6 & 8o
BHTORIADE P - 0T, HIEESEWET 21
BERARRTE B, AX ATV EFEAF LA 5 LR
B AR L, 5~ 8cm OIEHR OB IR 1o R s
DAL Fhs, TNTRES A,

VA oESmEGE, 108 OEMEERE LT, Ml
o THRADRBICZED A SN, IR « BEE
ELBEHARMLTRERS SN, -, koK
lEBRBDONLORT A LAY THY, FEEE
MEETH  em, BREREIUIH 2emoiii@b o h
et OENGEMEEIEI0E SEDb S, H T
H¥opFHvs, 8 rodFcRGEsEEEY REKET
BWlem) LOEHONP, A% 154, A9, A4
ayya, Arvsroes 23 REOMEED Shi
ot

The list of staple catches on November 18, 1995,

No Scientific name

I Leiognathus rivelatus
2 Lepidotrigla microptera
3 & Kaiwarinus equula

4 = Calliurichthys joponicus
5 # Upeneus bensasi

68 * Stephanolepis cirrhifer
7 * Nemipterus virgatus
8 % Dentex tumifrons

9 * Pagrus major

0
1

Apogon doederleini

The others (45 species)

# Pseudorhombus cinnamoneus

Total

Catch Catch
number weight(kg)
8,407 52.4
929 18.0
570 39.4
514 9.3
352 11.2
296 29.9
282 26.8
183 17.7
167 46.9
164 4.4
158 0.8
12,022 257.0
1,343 142.4
18,365 399.4

note : “* 7 means the fish were classified into landed and discarded catches
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4 tERELUSEROERE

SlElO/NEEE RO B &N E, S, 8o
Heofis, 12860 Baolfictb~t, BEEERE
Web&dd b Lkl s, Uk bkiriica ks ke
BHEAGVSDEHW SN, 45, SHOHGDN
WAEMHS 5 &, BHEBAOBHONEEE - e it
NT, SENARKENT R T g ERba g, hER R
BHAELOECEMNTIENTESDT, BHOERE,
SR OFERH « SBIENEEE # A SN, Fh, A
MANcEEE A2 LR, REaMERET 5
B8 H L 0P OEHAEMNT AL v, WE Y
B &, INEEREOSBO HEE § HABYTH 5 Ll &
iz,

AL TR0 &1 H 0RO A4 THIEE SORB 41T -
fohd, BEISEANEKBTROTES L UKESE DL S
bDEEFEA NS, G, SEOWECEMH LM 1
MO LE S & ClhoM o BMRBA R L <, DR
MOBLEHAKL>VT, L0+DRREETS C&PH %
L

1, AR TIBIEE&E, 4

R A 25 B e T

BEES L, o, BEOKBYRETSIEDRS s L
WEDOHGE L THE -7, ShiL, WhiEBSomiy

ML > BRASTH D, KROMWIEEHEE LT, 45
O EE L, LEAMONEY 4 XouELY £ % E
LCRDBENETH D, (HDRTHEK 3 L b, BHIRE
i T T3, 2OEEHNE,
g EELCEYIRIM L, R0k
R U, B o@, Bililkitn &%
B sl sicdhd, tORKEE LT, Vs HFELT
BHIRGEEED, =+ 74 TlEeEisem (BX&E1%em),
b5 7 ST EBem, £ ATHAESm ARELT
waY, BEITIER L L B0, v 51 OREENEE
RXEMBemTH »7207T, R gRL TV 3,
oo MENT D VT, LR T A S i
HRESRSh TV O, IR, shehoffingc
RSN DY R S U BIE RS AT L
TV XETH B,

5 E

NEBHOEIEE G2 S 10, 1995410218 & [
N8I I IR AT A RIS B W T < 6 [Bl o BLBR

BEATT » oo [HFARIL14.9 GToMEM ©, HRED
WMo a2, 8, 6HiE L, MBI LB
PNEERLTHV, £/, 8L 6HoWHcR, HS
13 B he S Wil A 2 N ENID 1 2,

AREES Al 2 Toil, RnEREEN
19,000 &, #IMIEEEY 83Tkg Th 12y Th oM
10 O3B s L CI3fR oL L, (SEMERE A~
BB, LR, RERERM A, S5REAT
S & S O I O B R 1T, NRERE O
EEHGR2OTHI L, 8B (1 b3y 51, hav
U, BFH S, RONE BAY, huKy, wy4,
AATHUA) BT ENBETSH 549, 5 0 (4
FeASH, HoSIEIA, 13 HHSER, VYR
VAN, BAAF) KBTS NP RBRES A RET

H b,
=75, VLR & e Rl (3 2 T 56RT, i AL
FI13,00008, EIEEY 400kgTH » f2. 11H O F K

M & LTIERRG L, 108 O & B T 257 -
Too KBTS NABHIUL 8B (1 b)Y ¥ 1, HATY,
ATNE, HUyyIEsA, #54, LAY, vw&4, 3
AF) T, BBSNLAME ST (FAR VA vES,
APeASHE, HFPHVS) ThHote, Fhk, 1LAHD D
B, AAAIA vBF, &5 R 9HBIEILI0E o FH
HIEAMEE L TH - 120

AlElo /MRS BN, S, B 800
SO, 12HIOSH ORI AT, NS 1R RA
HUREREIDESESTIENTSE, LbbKRETFRORM
LHMBI LW AT ENTEDEBX SN, $/z, B
BNCHEIEE &M LR, MR SEoEIEE G
8 HiTH S L rs i,

3 Wk

MR 2R - PH E AR
%, WU, EEBAEAM,

1

St

JuM s i 7 e 2k

B BN R

1971, pp.11-25.

20 WG SRR T AR RS R e B B e e
BT, 1-211996).

3) BELIME « KEEAHIR, 19, 65-80Q1971).

4) M, (YHEEA, TEOKEEE, RREEEE, BROFE, &
Wik . BEPG/REIE, 22, 35-46(1989)

5) HGIE . MEPE KD, 26, 31-106(1993)

6) WMEIE, KAz, A HAKEE, 60, 347-352




270 Hb oo Kl R - kR

(1994).

7) HildEHE . PEKIBER, 23, 1-63(1961).

8) BILAH, HhB~, FHHAM  auifticE iy con
BKE R IHOBNGE, P, ERAEAER, BIE, 1988,
pp.77.

9 ) 1T ¢ S 5 FRIESE 1] Ly P 7 S I T i 2
HEE AR AR, 1-11(1993),





