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1: Inner codend
2: Outer codend
3: Cover codend

Fig. 1 Diagram of a design of triple
codend of trawl net for sergestid
shrimp fishery in Taiwan.
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1.82cm~ 1.82cm fz 1.82cm » Sk 2.12 cm -

IR ~ NS RSN g B
WERMER S HEME BRI
o POFEE - GHEOIERR - S
M E R RN - K EH ¥ ESR (ratained
rate) F B LREER AL NSHE CERER
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Table 1 Major species caught in the inner, outer and cover codends of sergestid shrimp trawl net in the coastal

waters of southwestern Taiwan

Priacanthus ~ Sergia  Trichiurus Diaphus Pasiphaesa Ommas- Oplophorus

Species macracanthus lucens  japonicus  spp. sinensis _trephidae gracilirostris Others  Sum
Weight(g) 5591 3465.62 26572.87 728.41 121.40 14932  651.93 318678 40467.33
Ratio 13.82 8.56 65.67 1.80 0.30 0.37 1.61 7.87 100
Number(A) 52 27218 254 5709 579 166 7150 0 41128
Inner Ratio 0.13 66.18 0.62 13.88  1.40 0.40 17.39 0 100
COUONA e
R 1 0.15 0.65 0.18 0.65 0.29 0.92 0 0
Weight(g) 0 1452.61 6004.31 69.27  9.92 10.51 7.84 15.48 7569.94
Ratio 0 19.19  79.32 0.92 0.13 0.14 0.10 0.20 100
Number(B) 0 124230 75 3249 154 84 616 0 128408
Outer = patio 0 96.75 0.06 2.53 0.12 0.07 0.47 0 100
codend T .
R, 0 0.82 0.54 0.13 0.49 0.20 0.97 0 0
Weight(g) 0 71152  47.04 78857 11.04  61.07 0.85  236.10 1856.19
Ratio 0 38.33 2.53 42.48  0.60 3.29 0.05 12.72 100
Cover —\imber(C) 0 27288 64 22232 160 330 18 0 50092
codend __ T e
Ratio 0 54.48 0.13 4438  0.32 0.65 0.04 0 100

'R =A/(A+B+C); "R,=B/(B+C)

$#1% S(m;, Ly) mJal FEoR o Bl -

S(Miy L) = A/ (A +Bi)veererrerreereeeeenn 1)

H@)dh Ay K By BEFHE K m 2 LSHERE -
L B 7 RTINS R RIS R -

N v R AR AR LR e R R P B 2
S(mi, Ly) FeBEREERL o SKEL In [(1s)-1] Z5EERE
it

N [(1/S)-1] = 8D Lo @)

B S=08S=1K"In[(Us)-1]MEREF S =
0 5 1 ERIATIAGTE - (28 4 B i
i

S=1/114"" oo (3)

S =25%~50% J¢ 75% FAZ(3) - HAR
EEREE

Los= (@IN3) 7 Dervoveeos e 4)

Lso= 8/ Deverreeeeeee oo (B)

Ls= (IN3+8) / Dveoeoveseoeooeoonn(6)

TN M H ZEEER I FOB R T E
G3Ey -

SP=Lys— L= (2IN3) / Dvrrrvreoreooo )

SF=a/(bm)=Lsg/ M..covviiiiniiiinn, (8)

i S B

— ~ OERLR BRI

AP AR fR B S R DS
YY) - 18 7Y R v sk AR g He A EL i
Z X B AR - ReEEfaRL (Diaphus spp.) -
H#% £ (Trichiurus japonicus) ~ I3 (Pasiphaea
sinensis) ~ #L Hfi# (Priacanthus macracanthus) ~ fit
£l (Ommastrephidae) 5z ] W (Oplophorus
gracilirostris) 2 » HAFA ~ IMSE B EHH 2
IR B A Table 1 o » MRIEIERE B
FHRECIT S - BRI A g 41,128 |2 -
HrRDIEARRAS 66.18% (27,218 F2) FRyfr= R
fiti 17.39% (7,150 R8) J&K » MR R RE kG
13.88% (5,709 |2) - M 128,408 & > Hrh
DUIEAEMEAL 96.75% (124,230 ) Fyfurs @ FEHER
FHil 2.53% (3,249 F2) JEK » B Es G 0.47%
(616 FE) - 7 2@ JE 50,092 |2 » H AR DUF ARG
54.48% (27,288 |2) Byl o PSEEENE 44.38%
(22,232 F2) J&KR » X R fiiEHG 0.65% (330 EE) -
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Body length 10 +

shrimp caught in inner,

outer and cover codends 0
of the sergistid shrimp
trawl net.
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Zagat o W SMIRILGRIEBOR AL fa ~ By
& EEENLRE R L s SR E
W~ SMINE b s g R
MR 2 BRI RN Figs. 2 ~ 4 AR - S HA T
BEMIT (One-Way ANOVA) HERGAT > IEHE
IR (Fig. 2) » FEag HAZ ks
RAINZ @S ANIEE (p=0.02) » HEZFRZI
LY A B AR (p = 0.003) HYsZEEAT
B o HiFfZ g R (Fig. 3) > FE H ALY
- EFERS RGN L MBS R IBE (p = 0.055) -
rERE A IR (Fig. 4) » FEEHAZHEN > #

Ul

3.6 4.2

Body length (cm)

JERGRIGINZ A AIARE (p = 0.0003) » H -84
TR LRGBS M < BB AR (p = 0.0002) Yy

SCERTEL -

TP MR AR

N A 2 B4 B (retained rate of inner
codend, R)) fR¥EREEALEHE < R (A BL Y
Mg (A ISR (B) k%M (C) R EIC
HEAT (A+B+C) Byt > JREI A1 (A+B+C) - HPEHE
ZEHER (retained rate of outer codend, R,) HIJ %y
HAEIMEHE < 3 (B) BaSMEHE (B) KM
(C) Mt 1 (B+C) mykk > JREI B/ (B+C) -
B FE RS N AN B E 3R 41 Table 1 fp
AN ANS] L EE)S Rt v N = N SR
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Fig. 3 Body length distribution of Trichiurus japonicus caught in inner and outer codends of the sergestid shrimp

trawl net.
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N~ M B BRGS0 23Ry 0.92 K 0.97
BB A BSOS T RE FRER R IR TS L o B
WA A ERERR » DISCNE Bkt e - iRt
A~ SR R BRI Ry 0.29 2 0.20 - HAEE
SERAME - BURIKBS BNV S He5 5 2 IR Y
mesEfEE -

e SR ACHE L 2 B0 il 3 o I MR R A R
o HORER @ i - NIRRT
HIERHER 0 i e BE R 22 7 S S R A B I AR
LINRE © ARMAERBR R - 1 ~ SRR E R
fit NUSIESEH R B HRE BRI L
PRIEBAE > HIFIA AR B SRR ZE 4R
WL TR - 5341 > MR Chen et al. (1991) K
Nishikawa et al. (1994) .~ EhERERIGA] > FILEHEH
ZARPELEAAE 1.5 fELUN - #liscR (masking effect)
BEA > LIRS 1.5 £ > FISSHE Mok ]
RBWgAEE - A B EZA ~ SR RELE
Fo 1+ 1> HRE L ANl 2 A/ e o)
A EHRIETSTE - MESSE PG - (EAE
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Fig. 4 Body length distribution of Diaphus spp. caught in inner, outer and cover codends of the sergestid shrimp

trawl net.
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Fir % a ke b EARAR) - DIREASMSHE S
FAR NG H MR - HASRA0 Figs. 5 ~ 7 A
& o Hi Fig. 5 ff§a0 - IEBHREG R A SMEHEHY
EERRIGAE 70% DUE - T ALEEAIAE 30% DX
T BURRN PR L S e IR AR S 55K
R T BRR - MRS 7 L SRR 2 S P
(4n Fig. 6) > dh#RAY LT PR 2P IR e
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Fig. 5 Mesh selectivity curves
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et o MALEAE 25 cm DI E#iGE 2 EEA -
fERE R B ERRMAN Fig. 7 FoR > MAREZ
FRRAGERRIGIIR - SR E R H
HEFMEE (40 Table 1) -

VY ~ SERORE (SF) L

SEFHRB—IRLL SF = Leo/ m 752 ZREEY
50% SEEHE (L) BIEIARST (m)Z iR

15 20 25 30 35

Snout-Anus length (cm)

Z o LR IS Le 1SRRI E
EEREA T (B) SRS HESSRAN Table 2 f
7 o Horr s TEBRIA A ~ SMEREZ Lso 231y 3.77
cm Kz 3.38 om » {H H B AR e R P S SRR A
FEorffilEh (Fig. 8) TI%N > A ~ NS o 78 35
=5 Lso 72 FE G ANHASE - HAA 3.60 ~ 3.65 cm
I o W& Z 2BV REMRE B2 E - M E
ZAd i B R i E 2 B 2 R R R R E I P
B BREAUA ~ SMEREZ Lso BTEAE S ARy 5.32
cm K 4.37 om - i R AT TS AR A S A e
(Fig. 9) mI&1 > EHMEAR 4.0 ~41cm 2R > 7
TR JRAVEHME R G Ry - BN
REEE RN BRI EZERS > REEN ~ SNSRgREHR
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of Sergia lucens.

Z B IRHEEIE N - [FlRy R AR 2 SR 511 SF &
RAGHR (Table2) -~ BURDIH R s » BEEEARK
& o IR - SERER BN SOERIBE A S
AL E - HERHER FTRE PRIk RE
J 1 b B TR T 2l H ATk -

41 Table 2 FR » AEEEATSALHE (HXA
4.92 cm) BHTFAZ SF Fy 3.72 (19553R - B Chen

3.4 3.6 3.8 4.0 4.2 4.4

Body length (cm)

et al. (1992) FIFAHLHE (HK 4.5 cm) A5
VIERAESEFTIIS RS (SF=3.74) FLREEE - 1
TR IAREZ Lso by 18.62 cm (Table 2) » JHfES
i Chen et al. (1992) JIfEFI#FFAE A 4.5 cm 74
El£8#8.2 Ls = 16.849 cm Jz Chow et al. (1980D)
P8 (A s H A 4.71 cm 2882 Lsy= 16.2 cm
FoK
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Fig. 9 Accumulative frequency
of body length of Diaphus spp.
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T 25% EFRER K 75% EERSR L
Los J Los 20 > HIRIHE Z 2RI Ry Be 58 4R1E - @
FREL SP = Lys-Los 267 » SP AR AR HFIET Leo 257
A - HEA R SR R R 8
NFORBEF R EEITAET - Ly i L@ R ieR
ATEEC (4) K (6) KRG Al (7) FEERE
fHEE > SRR TR EEE T FLRG SRAN Table 2
iR - R B AT AN > PRI rh A fal . SP DL
s o WKL - R IR o 3%
FaRER > ANEERHE R 2 RS fUR A
SR RIF - B ER R < R - fr
AT AR T TINER - SMRHERE R ML SP Rk IE
TR - RS RER  ANEBEE SN R
FRE MR IE AR R - 5540 A1 Table 2 fis
AREBFTIASRE (HA4.92 cm) ¥ L SF
Ry 3.72 (455 - B Chen et al. (1992) FHMAHEHLE
#d (HK 45 cm) PAEEREBIIESEFTIG A5 HR
(SF=3.74,SP=6.99 cm) R -

32 34 36 38 40 42 44 46 48 50

Body length (cm)

FHRA A HE AR DATEAR S R R B 52 [KIBLTE
T 1 L IR SEWRIEY) R i h NS BN R E
W - SR BTN o AfRTek A TE AR A HL o R I
/NS R - S B2 Hiching 28 AT REREH #Y
PEKmERK (Chow and Hsieh, 1979) » HFE 44
EHEARN JT D e & a8 - IR T4
Y HERERAH B » BEAA BN EEE R 12
(Chow et al., 1979) - #Rif; Chow et al. (1979) Xk
W E BHER - KRS/ N N ROR S RE - HRTRE
UG N o SRR K - S 38 T J LB ARG
Wt YRR Bl - FT LA Hiching IR B85 RERS
HERR GETE IR S T BRI - 5
FERAntE -

A - A EEAS SREUR » HATME L /ME
NGB IEARE . Lso By 3.38 cm - HR IEBME G
50% 2 EREEEE s 3.45 cm (Chen, 1999) » [K] 4}
R REE AR » aF SR A A A - (U
JET LIRS TSR » BN IMEHE 2 H K/ Nt
BT QU FE(R IE AR < f/ MR A R 2%
FE— P EEE o SHHR IR iR e
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Table 2 Values of a and b parameters of the logistic equations + 50% selection length (Ls,) ~ mesh selection span(SP)

and mesh selection factor(SF) based on catches from inner and outer net of triple codend for four species of sergestid

shrimp fishery in the cosatal waters of southwestern Taiwan

Species codend a' b L50° Sp? SF?
Inner 5.33 0.29 18.62 7.68 3.72
Trichiurus japonicus
Outer — — — — —
Inner 19.55 5.18 3.77 0.42 0.75
Sergia lucens
Outer 17.66 5.22 3.38 0.42 0.68
Inner 6.76 1.27 5.32 1.73 1.06
Diaphus spp.
Outer 13.51 3.09 4.37 0.71 0.14
Inner 2.80 0.73 3.83 3.01 0.77
Pasiphaea sinensis
Outer — — — — —

' Logistic equation of mesh selectivity curve is S=1/[1+exp (a-b L)], where a and b are parameters, S is percentage of

mesh selection.
2L50 refer to body length at 50 % rate (a/b).

3 SF refers to selection factor (=L50/m) and SP refers to selection span (=L,s- L,s=2In3/b).

RER 2 om o KT H Rk < 1E2
i EEMECNE EHAREES 2.12 cm » BZA5 R
S/ FRRFE R IRF R B o Ty IRFE S/ FUliR
o EEMENE < HRUE—6F 7 DI -
BE L IFRKHRBEE A RR - B
FRBE PR R AT - KA it R £
B EENFTRE - HE A MR iR
i e AN —2K o BIER RAEE A E HIER
R o {HAEL 63.42% RIELLE.C KRR R R
(Chen et al., 1998a) - i kG AL RE 2 S
fiir o 530 TR FH A AR AR o B A 2
5 (Chen etal.,1998a) » & Fyi 215 H .2 PR
R DUERURAR I - DRI AT LIS T]
B e I 2K o BRI A < AR
T UL H B - RURES U B - RN
WHERT » SRR RER S VY R R i S
A RERIRRF S I TE AT Je 2 AR SR TR
(Multi-species model) AT -

AW FEARSA TG RS 2 B B/K EE BB T
AFT R — AL 2 ISR - BILE iR K

OB SR 2 FR AR B R AR B A M B
ERIRERBRRI B RS LI R R A >
RO FEBEEMIRTTE TR AT TE B SR A=
W R BEETT T LEIRTIE - DUR G EABEIY
] > N [ {3 s I e AR B B i e B
FEASREE - 4015 DUEASERE - BEEHE T

W

% 3k
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Sergestid Shrimp (Sergia lucens) Fishery in Taiwan
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ABSTRACT

Sergestid shrimp, Sergia lucens, is one of the zooplankton that a few can be utilized as food by human. This
species can be found only in the coastal waters of Taiwan and Suruga Bay, Japan. S. lucens is caught by
traditional mid water trawl net in Taiwan. However, the mesh selectivity of trawl net in the fishery was not yet
studied. This study investigated the mesh selectivity for by-catches and sergestid shrimp.

Results showed that the ratio of sergestid shrimp caught in the inner, outer and cover codends were 66.2%,
96.8% and 54.5%, respectively. Analysis on mesh selection using logistic regression indicated that the 50
percentage selection lengths (Lsp) of the inner codend for sergestid shrimp, hairtail (Trichiurus japonicus) and
lantern fish (Diaphus spp.) were equal to 3.77 cm, 18.62 cm and 5.32 cm, respectively. Meanwhile, the Ls,
values of the outer codend equaled to 3.38 cm and 4.37 cm, respectively. Selection span of the large fishes in the
inner codend was larger than that of small fishes and shrimp. The selection span of Diaphus spp. in the outer
codend was larger than that of sergestid shrimp, but their selection factors were similar with each other.

Key words: mesh selection, midwater trawl net, sergestid shrimp fishery in Taiwan
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