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Development of Two-level Codend Trawl with Bycatch
Exclusion Window in a Coastal Trawl Fishery

Yoshiki Matsushita,*! Yoshihiro Inoue, *!
Masahiro Shida,*? and Yukiharu Nojima*2

A trawl net of which the codend has the two-level construction of two bags; the upper bag for tar-
get species and the lower bag for marine debris, was developed with the bycatch exclusion window
(BEW) at the top panel of the upper-bag to reduce bycatch and labor force for on-deck sorting. Fish-
ing experiments of this trawl net were carried out in a coastal trawl fishery in Choshi, Chiba Prefec-
ture. The recovery ratio in weight of the upper bag for target species was over 909, and that of low-
er bag for marine debris was about 50%. Thus, the two-level construction of the two bags separated
target species from marine debris, and therefore was helpful for fisher’s on-deck sorting. Probabili-
ties of fish encountering the BEW and the mesh selection curves were also estimated for several spe-
cies from the catch data of the experiments. The BEW reduced crimson seabream of body size
smaller than marketable size with little loss of target species, southern rough shrimp, although both
of the two species had body sizes of enough small to pass through the mesh of BEW. The separation
performance of the BEW was attributed mainly to the difference between the two species in encoun-
ter probability depending on fish behavior in the codend, as well as the mesh selectivity.
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Fig. 1. Design of two-level codend with the
bycatch exclusion window.
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Fig. 2. Concept of evaluation model for selectivity of the bycatch exclusion window.
2, probability of fish encountering the bycatch exclusion window; (I ), retention probability of fish in
length /; L, amount of marine debris at the lower bag; U, amount of marine debris at the upper bag; Uj,

amount of target fish at the upper bag Ly, amount of target fish at the lower bag.

KHEB S 5EGIE, 2RERI OB THLIIA4 Y F—
OMBRERKE (r() CIVMELBEBLTH N N—XRy
FCREShAEGE, BEYTIC ERSETREXH
LEEIC, ThZhp1—r0),per() OEIES THE
SND, T, COEBTA YV F—ICHEBETIC LIS
RTREShIBERITI1-p THB, LEH-T, 2
FER I OGS ERBECREIN D KRS ( V F—
ERE (R()) &ML, 2hidko )R THEYE S,
R(D)=per(1)+ (1—-p) (3

CCT, HBARRTAWETIUREYTH L Hh it
TE5EOC, QRACBTLIEBREP)Z1LLT, @
BRERME () %88 BRI I121T Logistic g
F72i3 Richard RO # U T3 D BB A L, WBEX
ZEB L LT, #AZREIC Logistic fhig %24 i
DLEFEDIDDEFNEE 2z, LT, BERR
DRERP OB, EMBALE W3-y FOFNENT
REINIEBOLERE I L OBEGHK LY, MS-Ex-
el DY NN = TRAETENENDEFILD
NGA—ZHHEEL, 3DDFEFNLDD>L, BA/Nair
AICZEZBAEFNETA YV F—DEIREE LTk
ALY

= R

ECRES B KBTI NERE, FFBEL LT
SPUSHTT, A8—Xy b, LEEME, FTHSMIcH
FEXNTNOER L EGHH% Table 1107 Lk, Bl

BEORVED - 2D Y IVI Y Trachypenacus curviros-
tris THY, RWTT b XA Zeus japonicus, <1
A AN Raja schmidti, 7534 2 Mustelus manazo, A
¥ Loliginidae, 7817 7Ry Chelidonichthys spinosus, %
A v iR $ Callionymidae, & v T ' Metapenaeopsis
dalei DIEL 7z 7z, %7, IIFLBREED 105%
T, Chbo8#MME TIFOANRERIBRE
BD75.6% i,

EERHE & TSRO RYEIRE % Table 2 1575 L
7o KB EED LB O RYEINRIT T C
0% DEEEL, BEAYOKBINSEIAEL +
5 S TREIh T\, KBFHEEDO >SS, T
B AR L/-ME12 Table 1 10, FicH LI LT
AV ZE T A Cynoglossus joyneri TH - 7= —F, T
KEOX EHEINRIZIFER 53% T, FHESEDOZFhIC
HARTERL - 7.

RIZ, BEVDO>L, KBFHEETHL 5L LY,
AT, RURY, XXy RE, F%4 Evynnis japoni-
ca ERFIRBETH BT 5 AH VA Tarphops oligolepis,
YYD Y ) ¥ % Heleromycteris japonicus \= b4 2 v 4
VF-OGREERETR T, BERRBROBRELY, YT
CLRIRY, XXy REBLCF XL 1T 254 >
F—DRRMFE, 320FEFLOSLTHRLPEE
AIC DfE%R R L7 EF IV %% LT Fig. 3 1IK5R L,
BURT XXy FERICHT BT 4 v F—DBIRgE I
(&, HABERETER L L T Logistic i %4 Tt /-

*$ MS-Excel i3 Microsoft Corporation D Z 4R,

NI | -El ectronic Library Service



676

The Japanese Soci ety of Fisheries Science

BT, #E BK BE

Table 1. Catch weight and number in cover-net, codend and trash-bag by species

Common name

Scientific name

Weight (kg)

No. of fish

Cover- Upper Lower

Total

Cover- Upper Lower Total

net bag bag net bag bag
Target species
E}‘fr“ig‘gm rough Trachypenaeus curvirostris 277 36.81 10.51 50.09 367 4203 1290 5860
John dory Zeus japonicus 0 4268 1.13 4381 0 74 1 75
Squids Loliginidae 2.89 2076 0.90 2455 124 971 25 1120
Bluefin searobin Chelidonichithys spinosus 2.97 2079 0.69 2445 154 812 31 997
Dragonet Callionymidae 3.93 1622 235 2250 216 652 107 975
Kishi velvet shrimp  Metapenaeopsis dalei 429 1146 170 17.45 1536 3841 630 6007
Japanese flounder Payralichthys olivaceus 0 7.01 0.48 7.49 0 35 4 39
Bucktooth conger Gnathophis nystromi nystromi  2.89 2.67 004 5.60 45 35 1 81
Cinnamon flounder  Pseudorhombus cinnamoneus  0.01 3.02 034 3.37 8 132 29 169
Crimson sea bream  Evynnis japonica 2.28 0.77 0.06 311 232 74 6 312
Red tangue Cynoglossus joyneri 0.19 029 136 1.84 6 6 25 37
Stone flounder Kareius bicoloratus 0 1.04 0.67 171 0 5 3 8
Black cow tangue Paraplagusia japonica 0 1.34 029 1.63 0 11 4 15
Marbled flounder Limanda yokohamae 0 1.06 0 1.06 0 2 0 2
Common Japanese .
conger Conger myriaster 0.18 0.68 0.08 0.94 4 9 1 14
Non-utilized species
Skate Raja schmidh 0 3599 4.73 40.72 0 81 12 93
Gummy shark Mustelus manazo 0.17 2579 425 30.21 2 141 29 172
Pygmy whiff Tarphops oligolepis 1.96 3.25 0.89 6.10 240 488 58 786
Bambu sole Heteromycteris japonicus 0.74 1.26 0.68 2.68 67 112 59 238
Others 1.38 545 5.30 12.13 87 199 102 388
Marine debris 0 16.28 18.95 35.23 — — — —
Total 26.65 254.62 55.40 336.67 3088 11883 2417 17383
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Fig. 3. Selectivity of the bycatch exclusion win-
dow for southern rough shrimp Trachypenaeus
curvirostris, bluefin searobin Chenolidonichthys
spinosus, dragonet Callionymidae, and crimson
seabream Evynnis japonica.
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Table 3. Estimated 50% retention length (Ls,)
and selection span for Southern rough shrimp
T. curvirostris, bluefin searobin C. spinosus,
dragonet Callionymidae, and crimson sea
bream E. japonica

Species name  Lg;(mm)  Selection span*(mm)
T. curvirostris 50.7 31.7
C. spinosus 121.0 22.0
Callionymidae 157.3 275
E. japonica 110.2 54.9

* Difference between retention lengths of 25 and 75%.
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Fig. 4. Selectivity of the bycatch exclusion win-
dow for squid Loliginidae, pygmy whiff Tar-
Dhops oligolepis, and bambu sole Heteromycteris
Jjaponicus.

X axis designates total length for pygmy
whiff T. oligolepis, and bambu sole H. japonicus,
and mantle length for squid Loliginidae.
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*4 J. H. B. Robertson: The effect of trawl codend design on selection characteristics, Proc. World Symp. Fish. Gear Fish. Vessel De-
sign, Nov. 1988, Mar. Inst., St John's, Newfoundland, 1988, pp. 48-51.
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tions to reduce finfish bycatch in shrimp trawls in the southeastern United States 1990-1992. NOAA Tech. Memo., NMFS-
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Table 4. Ratio of individuals caught in the cover-
net and in the upper bag for squids Loliginidae,
pygmy whiff T oligolepis and bambu sole H.
japonicus

Ratio of individuals Ratio of individuals

Species cagog‘l}et rlg etthe caught in the codend
Loliginidae 0.11 0.89
T. oligolepis 0.33 0.67
H. japonicus 0.37 0.63
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