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Trawls with Separator-panel for Bycatch Reduction and Evaluation
Methodology of Their Selective Performance
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Ry D 1 SR Bl KX E  (bycatch
and discards) » M T HHE A BHEREIRER
EERVENTZE - HrpEl i (Ret S BRI HEEE
DU AR B AR fa i s S RS g —
fa fl 1Y i 2% (mono-species fisheries) (Jean,
1963) ; [ Ryttt — b2 2R S e H = EE T RERY
K7 » 7E ICES & SBIF A 1 ER i o2 5
AIFRIRRIE ~ B EAE (Reeves etal., 1992) ~ f4
BT - LOMEZ AR (multi-species
fisheries) AT - AN{R] DAY H 5K
(B S SRR S f U TR SR TR B B 22 - AHBRTH ST
R B BRI IR A SE - 2
BRI 2 S fe i e sl iCE/ I ME H < 25 L
TR - Rt R N T RS SO E B
TR TE - H AT K E St EHAE R F AT
P U A AF 7 A 2 A B R OE
(Tokai and Kitahara, 1989, 1991 ; Tokai et al.,
1990 ; Tokai and Sakaji, 1993 ; Tokai et al.,
1994) - Tokai and Kitahara (1991) $gH - IRt
PN S EE RS K NN TR M i ahs ok v g
A AR EGE R R T AR A i e g - {2 — 2k
FIA R E R - g T REESE

(discards) FY[EIRE -

EIRTFIAEER R ¥ B AR i R
43 B A Bl RS 38 B HE 2K < TSR 5 v W
(High et al., 1969 ; Siedel, 1975 ; Watson, J. W.
and C. McVea, 1977)° _E g 5388 (two-level
trawl) (Main and Sangster, 1985 ; Galbraith and
Main, 1989) - ¥g&EJkMi2s (TED net) (Watson et
al., 1986) » FIEHEEEIIN (Square mesh window
panel) (Robertson and Stewart, 1988 ; Glass and
Wardle, 1995 ; Broadhurst et al., 1996) » FEHE=CATHE
(Nordm@re grid ) (Isaksen et al., 1992) DLk
Sort-X (Larsen and Isaksen, 1993) Z£#(E -

TEMCSEE B AR - B A B TSR
HIGEEER AL BCE R S B A5
SR (MERE) TR ERTAL - SELEE A
H i KR B 2D B 2 B ER R S T 20 e A
(separator panel) B (grid) PYZEE - WA
15 SRR AR A Fr A B ke ST AR AR U BE T <5
JERRVERC T BENTH (separator grid) - Isaksen 5
(1992) $& Hi A P Jeld e #8360 3% o 5 FH) 0 BEE AT
1> Fo AR R A R AU 2EERE H R/ NEAR
FalR o EERI R SRR - Tokai 55 (1996) fEfEH!
il A o BESRE B A SEE 18 1w DA S e R R B A A ]
B Y R R SR+ A RE DL Bl R o0 BT U5 vk
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(master curve analysis method) 237 H HYE
#2104 (Tokai and Kitahara, 1989, 1991 ; Tokai et
al., 1990 ; Tokai and Sakaji, 1993 ; Tokai et al.,
1994) - Isaksen 25 (1992) JREiAHZE MR 43 BEE
BEMZEEES[JR (guiding funnel) & AR
(1) - FesEiss e FEFuR o3 B e A
Tt ? SR RGN B b2 g st By 5
TR H BB 3 B - AR E AR 58
M > ASCHIEE Hi A A £ il % 3% (encounter
probability) ZREEALE T EH B (square mesh
window) FJ3ESEM: o

$ il L B, (Encounter probability
model)

—f&IM S - Fragid HEEE N - v DERUE A
B SUE > BRI ~ J7TE M H S0 B B
BH3R (retention probability) » —E&F] 7k BRI
Bin B RUR - B E e B E I P

HRE A ET R R - R
& PRATL A i SRR IR R L5 S0 B E B
SR o RSN R AR HEEE . nde
R e Frg e R e e
1 o T FAREE A L B B A R -

=1 WHE (Nordmore grid)

R/ NUMTHER MY (small beam trawls) »
ISR =0 BEAE E - Mt R 2 B AR RTEE (bar
spacing) 73l 8 ~ 10 Jz 15 mm » ZREGET 6 Flilfy
FER I 22 7 S M < MR AR AR R = 1 - o 5 Fifidfy
K (B A TCENER southern rough shrimp 41)
R AR AR REE - 0 BYE] 1 - {HiE
FHJE T IR A R SRR B 0 (RORARRESR
BREME) » PRI M S S T A AR T PR T
MR EREA - KL - Tokai 55 (1996) FoR » A
AE LUAT O HhifR 2 SR L A M o A A 2845 1
iR - A N F 5 =R

DEEP SEA SHRIMP TRAWL WITH THE "NORDM@RE-GRID"
FISH-SHRIMP SEPARATION SYSTEM

oooooo
.......

EXTENSION PIECE

FLOATS
AL-GRID
FISH OUTLET G

GUIDING FUNNEL OR FLAPPER

1 Illustration of a three-bridle high-opening shrimp trawl with the “Nordm@re—grid”
mounted in the aft belly. (Isaksen et al., 1992)



S (R) =Pg/[1+exp(a—PR)]+1-Pg---------- )
R IBZEEEE (body width of shrimp) / At
WRPEFREIEE (bar-spacing of the grid)
Pg . BEf#E (encounter probability)
EHXz 28 o B K Pg ZAlEHES AR

18.4 > 17.0 J% 0.848 (JR{ERR{E ky 0.152) -

() X EEE@iE=R Pe k—EHEIE
1/{1+exp(a-BR)} » #&H # FH AT AEHE B
rREEHERONG EEEEE - AHBABEHIREANEE 2 -
Tokai & (1996) 43HILL normal fish out-let

B blocked fish out-let fEya#% il - B2 8UE

RABBOTRE R W T SO e =0 e

BB (retention probability) -

Fish outlet cover....... -

nPN

JECHIAE L EHED 1L ety R HE A Sk 89

HE [ 2B 1-Pg R 0.152 E@fﬁ?@ﬁ%ﬂﬁ
KA 0« SEFR 0 15 2%IBE G Skl -
—{l& Nordm@re grid 43 B4 E 2 A A*M‘fﬁf
i~ —MEFRIEAEE T (fish outlet) » YA —{HE
SIRF ] 5 RS IE S o Isaksen S5
(1992) #fdrhfaH - TEfEEalBarh s R nde
5 G E SRR (40%)
Renaud %5 (1993) 7 DL iA o0 i 5B 26 I 2%
(Georgia TEDs) Z{EZi B RDHESR &
INEEE R Vb R R IR IR 3R 43 R Ry
3.6%E 13.6% ° [Klt - DUSEEH Pg 2k S fa s
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Catch of fish-outlet cover

P N=(1-p+rp\N

ﬂ Encouter probability, p

Catch of codend

“@N (1-r,)pN

Retention probability, r,
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Carapace width / Bar spacing

05 1 L5
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Proponion of covernet catch }
in the gnd system

the grid)

Propotion of cover-net caich
(fish not encountering and retained by

1- p, loss of shrimp

in the gnd system
cooe
Sk > W
— -
e
|

Proportion of codend catch

035 1 15
Carapace width / Bar spacing

Propotion of codend catch
(fish passing through the grid)

2 Encounter probability model of grid separator for shrimp
P : Probabilith of fish encountering the grid
7 * Retention probabilith of the grid, when fish encounter it
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iz 2 JEMEENR (square mesh

window)

FEMIRREEEEE (8 3) » T RZKERAL B
{5 3 U5 T M e B A T M s & 03 0 T T R vy
HEEASR (Tokai et al., 1996 ; Anon, 1996) - i52HM
A E R B - o 2ERE B T TE
H %5 17 S R ISR B R -
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DIsl R il - DL Pw 7R - A5 TEHEHE
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st *ﬁ EE%&fﬂﬁBiJﬁHﬁ 2RI S M E
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SERAEE R (e ST B B 1(0) ATLA
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O = N S T\ () S— 3)
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FIF ro(0) B fafetE A BEgE 2
BB AR B AT LIZRIRER,

NW(0) / N(f) = Py sto(£) + 1 - Py,

Catch number of window cover

Window coViéi"““"'ﬁ@-x

(1-ry) puN

Catch number of codend

M N=(1-p.+rp) N
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06 | "
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Proportion of catch
in window cover

02}
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B 3
2

encounter probability model of square mesh window
Probability of fish encountering the window

r,, + Retention probability of the window, when fish encounter it
Example from haul no. 4 in window cover experiments for haddock (Anon, 1996)



=Py, / [1+exp(cty - Bul)] + 1- Py womerceeeee @)
@Rz X EF -
(HXARBTEX R, ~ By BLEEE
HR Py, S BTSN E N BRI E R
BIEER - 5 EREHE SOAFED R EEE=
(Tokai et al., 1996 ; Anon, 1996) - . rp B34y i
(haddock) & % Mgt =Ry fhEH{E Ky 0.26 —0.76
CPIE Ry 0.49) » 2 A THINE o SEARRITIHS
REBTRE (haddock) EAHKME (whiting) [
AR - BB IEI(EZ 049 0 8%
A%y 0.76 - H7K T s LSS0 - SR B
SRATEEN ] - I BERRT A AL Al v 2 e B i
TREERYE AZERE S -
teAbh - FEFIRRAE R FERE (S B R I aE TTTE
B IARRE R E SR (hake) ShFaRAIRE
A AT REZ BN S RITTRI T TR B Y
BTG - BUE AT R ST TR s
JEEFEIIA » (Bhrhard et al., 1996) - [K|[t - BEfilfk
R faRE ~ M EL RS 2= BRI -
AR R U SORRIETEE - 55 Bl
AR E R MRS DUEAE R T BB IER R
B EIRF 2% - [l - R B A
REFRAUAEE RSN S-plus > {328 FJ%E maximum
likelihood 43 #77LL MS-Excel 2 SOLVER #x s
AAtiETHE - 40 Tokai (1997) FirfEZREHEEE >
7 o BRAh WM FERRR A 3 BE SR e R B
TEEFRFET ML Tokai 5 (1997) ATES -
R Y g i d o MRS E I
(size-selectivity) » FRUKHEH A]N - HIFRZCHIREL
BRAREREARIRE § D BESCRAMERGA A EE (3L
BARIERE) AN » IRER R g — F R A R e
RAARE - JOEERIRE (@) K/ NERERE
BREERY AR M ISR A BEReR (Omoto and
Tokai » RHAR) - M4 HZEER 3 Edhfr oAk
(Tokai and Kitahara, 1989 ; Tokai et al., 1994) Ei
it =X o0 BESE B B M (Tokai et al., 1996)
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