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ABSTRACT

This SEAFDEC Training Department has carried out series of experiments to
reduce the level of unwanted catch including juvenile and trash fish. SEAFDEC
planned to conduct the experiments using JTEDs installed in bottom trawl used in the
Southeast Asia region. This paper deals with the third experiment conducted in
Vietnam to study the reduction of unwanted catch using a rigid sorting grid with
differences bar spaces.

The results indicated that the escape percentage using the rigid sorting grid
was in a range from 12-28% or trash fish, and from 10-40% for other kinds of fish.
This suggests that the rigid sorting grid has a better separating performance than that
of rectangular and semi-curved JTEDs for reducing unwanted fish.
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Introduction

Trawl fisheries, particularly in tropical waters, produce enormous unwanted
catch called “trash-fish”, which are usually discarded back to the sea either dead or
dying. Recently, trash fish are being retained and ground into fishmeal for export for
feed in shrimp production in marine farms. It can be said that this is a loss of many
tons of valuable food fish that might otherwise have satisfied vital local requirements
for protein. The unwanted catch includes undersized commercially valuable fish,
mostly in the juvenile stage, which contributes to a reduction of fish stock. It is now
vital that the natural resources are harvested selectivity to eventually improve the
yield.

In consideration of the issue of the contributory factors in resource depletion,
SEAFDEC carried out a series of research on juvenile and trash fish reduction using
Juvenile and Trash Excluder Devices (JTEDs), which are installed in bottom trawl
nets. This is also aimed at promoting the use of selective devices in fishing gear for
the fishing industries of the Southeast Asian region.

The first experiments using rectangular shaped and semi-curved JTEDs were
carried out in Thailand in 1998. It was suggested that there was no significant
difference in the escape percentage of commercial fish by weight as compared
between the two types of JTEDs. However, the escape percentage of fish by numbers
using the semi-curved JTEDs was about 7 times higher than that of the rectangular
JTEDs. It was found that 50% of trash fish could be released from the trawl net with
semi-curve JTEDs installed. On the basis of the collected data of the first
experimental results suggested that improvements of JTEDs for bottom trawl nets are
needed for more selective performance.

The second experiments on JTEDs for trawl nets were carried out in Brunei.
These were to investigate the catch and release efficiency of JTEDs using a rigid
sorting grid and another with no grid but using two codend nets. It was found that the
rigid sorting grid has a higher separating performance than that of a two codend net.
For rigid sorting grids installed in bottom trawl nets, it was felt that a difference in the
width of the bar spacing of the sorting grid should effect its release performance. For
this reason, a third experiment was carried out to study the release performance of the
rigid sorting grid having different widths of bar space.

This paper presents the results and discussion of the third experiment for
JTEDs with different bar spacing in the sorting grid. This was carried out along the
coast of Vietnam. The separating performances of rigid sorting grids in trawl nets are
presented in this paper.



Materials and Methods

This experiment was conducted in the coastal area of Vietnam as shown in
Fig. 1. The design of the rigid sorting grid installed in the trawl net used for this
experiment is shown in Fig. 2. The rigid sorting grid with bar spacing of 2 ¢m, 3 cm
and 3 cm were used in this experiment. Fishing trials and data collection were
carried out during daytime, and the performance of the rigid sorting grid with
different bar spacing was investigated. A cover net was placed on the trawl net to
collect escaped fish from the rigid sorting grid (Fig. 2 a). Total number of fishing
operations were 14, being 7 each for bar spaces of 2 cm, 3 cm and 4 cm, respectively.
The catch composition, weight and number of fish caught from each operation taken
from the cover net and the codend were analyzed. Escaped fish from the trawl net
collected in the cover net were calculated as:

Escape (%) = Weover net X 100/ (Weodend + Weover net) --.(1)
Where Weover net 15 the caught weight (g) in the cover net and Wogend 1s the caught
weight in the codend.

Results and Discussion
Catch weight and escaped fish from a trawl net with a rigid sorting grid installed

Table 1 shows the weight and percentage of escaped pelagic fish, demersal
fish, miscellaneous species and trash fish caught by trawl nets with different bar
spaces in rigid sorting grids, these data are plotted in Fig. 3. The results indicate that
percentage of escape was in the range from 10-40% using the rigid sorting grid. The
highest escape was observed for pelagic fish (22-40%), followed by demersal fish
(10-17%), trash fish (12-28%) and miscellaneous species (about 10%). It is clearly
seen from these results that pelagic fish could be easily released from the trawl nets
with different bar spaces of the rigid sorting grid. As the rigid sorting grid is placed in
the upper part of the net, it can be considered that this kind of JTEDs should have
higher separating efficiency for fish swimming higher from the sea bottom. It can be
observed that there was no significant difference in percentage of escape among trash
fish, demersal fish and miscellaneous species. From these experimental results, it can
be seen that there is no significant difference in escape as compared between different
bar spaces of the rigid sorting grid.

Comparison of escape among different type of JTEDs

In the previous experiments on JTEDs, the results showed that the percentage
of escape was 5-20% and 8-10% for the rectangular shaped and semi-curved JTEDs.
In this experiment, it was from 10-40% as already mentioned. It can be observed that
the percentage of escape was slightly higher with the wider spaced rigid sorting grid as
compared to the other types. It can be considered that fish could escape both in the
vertical and horizontal plane for the rigid sorting grid, whereas it could escape only in
the vertical plane for the rectangular and semi-curve JTEDs. For this reason, it can be
concluded that the rigid sorting grid may have a higher separating performance than
those of the rectangular shape and semi-curve JTEDs.



Relationship between length and percentage of escape with different bar spaces in
the rigid sorting grid

The relationship between length and percentage of escape for Saurida
undosquamis is shown in Fig. 4. And the length of Saurida undosquamis collected in
this area was in the range of 10-20 cm (length of the juvenile fish refers generally to
less than 13 cm). The escape percentage was 10-25% for 4 cm bar spacing, about
25% for 3 cm, and about 50% for 2 cm bar spacing in the rigid sorting grid. It can be
said that the separating performance of this type of JTEDs is about 25% for this type
of fish and there was no difference in separating performances of the rigid sorting
grids with bar spaces between 2cm to 3 cm.

The data for Loligo sp. caught in trawl net using the rigid sorting grid are
shown in Figs. 5 and 6. It can be observed that the length of Loligo sp. caught in this
experiment was comparatively higher than that of Saurid undosqumis, and was mostly
from 20 cm to 100 cm. It can be seen that the percentage of escape was about 25-
50% for all bar spacing. Similarly to that of the data for Saurida undosquamis, the
results confirmed that there was no significant difference in the separating
performance of rigid sorting grids with 2 cm to 3 cm bar spacing.
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Fig. 1. The location of the study site for rigid sorting grid JTEDs in the Gulf Tokin,
Vietnam



Fig. 2 Schematic diagram of the rigid sorting grid JTEDs used in this experiment.
a) and b) Installation of the rigid sorting grid on the trawl net.
¢) Schematic diagram of the rigid sorting grid
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Fig. 3. Percentage of escaped fish from trawl net attached with rigid sorting grid

JTEDs bar space 2 cm, 3 cm and 4 cm collected by using cover net.
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Fig. 5. Length of Loligo sp. (size 15 to 53 c¢m) caught in codend and cover net, and
percentage of escape of JTEDs with different bar space.
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Fig. 6. Length of Loligo sp. (size 56 to 123 cm) caught in codend and cover net, and
percentage of escape of JTEDs with different bar space.



S0PT G588 LS 0€£8¢ T4 0T 9¢e42T €641 0z0v 968% 910¥% (8) yorea [E30L,
0191 §6/ /8¢ 0€9 0%% (1174 98% €35 oIzt 9¢9 10/ [v101-qng
08% 0T 0ce 09% 081 0%9 90T 08 oret 01S (1747 ysy ysery,
ot 0s8 05 09 08 ST 08 092 0sT 91 ¥l so199ds SnOJUB[[2ISIA
0201 9 4/ 89 0 59 ovL €61 G9 QoL 44 sy [estowis(
06 01 i 17 At 0T 09 01 g g SL1 ysy o13ejod
(8) 10U 19205 U1 Y2IB)
56/ 0908 SpES 00zg S88¢ 0S¢ 0szz 05?1 018¢ (1744 4 GIee [v101-gng
0621 0LFL /0T 98zT 0121 0pLL SIZ 99z i SoP1 0Tl sy yseLy,
S8l 1) G80€ e62C 0TIl SHOL oL 0y 08zl 0181 SETL $9109ds SNoaUB|[SISIA
G6LE 0181 0901 068 0801 g6 0g9 a8y 101 0801 1i7e2 ysiy [esrowa(
06 Ge oA a6 SLk 09¢ 091 0L 0¢ ST 157 ysy o1dejed
(3) puspoo u1 yoye)
€T 5T ST sz €z 81 81 81 0z 0z 61 (wr) yrdop 1o12p
0S¢ Gbe o€l SIT 0Tl 8T 61 0¥¢ 09€ 0sL a8l 95102 BUIMO
81 81 81 81 8t 91 81 91 0T g1 8T (33)) peods Suimo ],
SYSI-GPPL  LTPI-LTEL  TGTLCSLI  GELI-GE0L  OTOI-0T60  OC91-0CST  O0GST-8SOPLT  /PEel~4%¢l  9¢TI-9¢LL  TILL-CTIOL  000T-0060 swif Suimo |,
¥8',20.£01  16.€€.L0L  ¥¥P0.L01 €5 .£0.40L  95.20.0L  18.6S.901  62.10.L01  ¥%.10.401  0€.20.0L  69°.20.401  €8,10./0% “Buo]
60",9€.,9° Sl g, T0'.2€.0C 8T ,£€.,0 06 5€.0T 6L ,98.0 b6 .LELOT  LO8E.L 80°.LE.0T  T0.GE.L% ¥4 9€.0C e
Juimoy ystui]
¥0".€0.£0L  €U.90.L0T  89.€.L0T  69.20.£01  1S.20.01  66.00.01  G£.10.Z0T  81.20.01  S9°.,20.Z0L  G6.10.Z01  98.10.£01 “Suor]
0T €0 LU0 6T £€.0C G, e, 89°.9€.0C 68°.0€.,% LLLEOT LU LEL T SE.0T 6L 9€.% 9¥%',.9€.0C e
Suimo) ueg
uoysod Suimo |
g 0l 6 8 L 9 S 4 3 C I "oN uonessdQ

"wo 7 2oeds Ieq

SAH.LL pLi3 Suriios pISu YIIm payoerIIe 19U [Mel) WoYoq FUISn “WBUIAIA “UINO T, JO JIND) SY} WIOIJ PIJos[[0d ejep Jo Arewnwng ‘| xipuaddy

14



Shh 5/8¢ LEIL 6686 SI8IL L8T) 959¥ (8) yores [0,
SPP s8¢ L101 0L SSST 029 106 p01-gng
00T 0st (1[5 092 08 0¥ 09% sy ysed],
081 01 007 q9Z 068 0ST 12T so10ads SnoaUB[[AVSIA
59 0gt 42 qee S8 Gl 041 ysij [esrawsg
0 56 v 0z 001 sie 0s ysy o13e[od
(8) 10u 10400 U1 YoIED
06%€ 0299 6216 09201 £99¢ [ 745 [p101-qng
08% S1zT1 0v0T 01z 058¢ 74 0g81 ysy yser],
06€ 0161 0412 0906 G005 £98 001 sa10ads snoaue[[aIsIN
09¥ 599 g9zt $oL1 geetL oze S0Z 4sy [esowa(
i 001 ol 6 0z Gs6 ov1 ysy o1ge[od
(8) puspoo ui yoje)
0T 4 o4 €z 74 74 74 () yzdop 11
g6e cge g ot 091 081 041 081109 FuIMO ],
81 Iz |34 81 61 g1 61 (31) peads uimog,
8pL1-8¥91  G€9T-GeST  PeST-hehl  OIPI-0IEL  GSCI-GSIT  ITIL-IT0T  SOOL-S060 ow Fuimo,
600,01  05.20.L0L €7 .£0.01  TL.£0.0L  90.€0./01  14.£0.01  09°,20.L0T ‘Juo]
06 7£.00 64,96, ¥6.LENT  £07.8€,0 807480  TOSE.% L' .9€.0T RL |
Suimoy ysiur
$620.401  6%°.£0.01 14 .£0.Z01  €9.0,0T  £6'.20.01 19,2001  9%.20.L0T ‘Suog
£6°LE.0T 00',9€.,9¢ 68'.££.0C 6L 1.0 ¥ .£€.0C 9¢'.G€,,5¢ TTLET e
guimo; elg
uonisod Suimo],
L 9 S 4 € 4 ! "oN uonesedQ

‘wo ¢ ooeds req SHLL U3 Sunios pi3L Yim paygoene

10U [Aex) W0330q SUISn “‘WeUISIA ‘U0, JO JIND) oY} WO} PId[[0d elep Jo Arewung ‘7 xipuaddy

15



2648 0SLL 095 056 098€1 €09 SE6Y (8) yoyeo (B30,
SI9 S8S 556 $801 S061 Gz8 G86 [p101-qng
0c¥ 0T /1 0ze ov1L g2 04T ysy yser],
oL 59T <8 01§ S8y 061 0L so10ads SNOSUB[[OSIIA
v V4 68 aeT g6 GIL 0ss sy [esioweq
06 st 00% 0L <81 08 s¢ ysiy d13e[od
(8) 15U 19A00 U1 YIIB)
LIS S91/ S19¢ 5959 S9LI 0128 056€ v101-gng
06€ 9881 601 0€ST /95 STHT 056 4sy yser],
0%8 09S¢ A4 g6ce 009% 0zst G091 sa109ds SNOSUB[[IOSIN
Az Gest Se¥ i GerL 08 oA 4sy [esrouw(q
S0z 591 0% Ss1 74 SHh vl ysy o13efod
(8) puspoo ur yoje)H
4 0C T €z €z e 1z (w) yadop 1o M
o1 0 eler 0se L1 0S1 0zL 981109 FuIMO ],
0T 1T 0 61 61 8T 0C (3D peads Suimo],
0T8T-0cZl  OTLI-0TIL  8091-80ST  LPPL-LPEL  €E€I-€€¢l  0CTI-OCLL  LG60-£S80 swn JuImo],
S0".20.L01  SV.20.L0T  ¥S.20.40L €6.70..01 96 .£0.01 1€.€0.£01 11'.€0.L01 ‘Buo]
L6'8E,0C  FV.9E.C  THEEOT  6V.86.0  €9.1€.0C LS .EE.%  BL.SE.0T e
Buimoy ysiurj
8L 10,401 ¥9'.00.L01 99 .20.L01 /[6°.£0.01 86.€0.01 1£.,€0.0L G6.£0.401 "Buoy
EULELOT  PELSE 9V LENT  LLIEST 8GEE.0T  6€.65.0% £8.4£.0T ey
Suimo) jeig
uonisod Suimo],
L 9 S 4 3 z ! 'ON uoneradp

"wo 4 9ovds 1eq SHL( puS Suros pidu yum payoene

JOU [Mel) WO0R0Q SUISn ‘WERUIdIA “UIO], JO JIND) 93 WOIJ Pajdo][oo ejep Jo Arewming ¢ Xipuaddy

16



0% GC6 S6€L < qcs 08st [#4 048 412174
0 0 09 s sadajy G
0 0 74 ds sndoqty y1
0 0 4 0 0 gg 0 0 a1 snpp3a14va snpouly €]
0 0 14 0 1 o4 uaissnf vjjauipavs 7\
0 0 0S1 0 0 qs €¢ ot 0C DINOY DIIUNSSN(T 11
0 0 0L 0 0 i1 snajuadiv snduvg (]
0 0 11 0 0 <01 wogpuny vSSAy ] 6
0 0 o1 10w XUvAD) g
0 0 oy 001 14 0 0 0 0T A231U O1ULLO,] L
£9 v (14 ot 01 06 vp8uoja nysyy 9
LS ovs 00% 74 091 S0S 8L 99T 094 isponapul snadnaaq S
0 0 SIg Al v Gve €z 09 S0z sidojoda) saproavjas ¢
14 00¢ 06¢C LS GLT S0C s S91 el Ssnotpul QEO&QNN oIS €
0€ 091 08¢ pp3uov)a pysyy g
(33 S 0 0 0 0¢ 0 0 <6 xvpsdi pssAay] I
odeasd jo o, 10U 10A0D puopos odedsd Jo 9, 19U 13A09 puopoo odesss Jo 9, 10U 10A0D puapod
wey wo ¢ wo g swreN "ON
2oeds pun
(weid : jun)
-ooeds pug

wo  pue Wd € ‘Wod 7 JOo S pud Surzos Eww M payoene 30U (Mex Aq 1ydnes ysy oiderad Jo 1ySrom pue sweu di109dg p xipusddy

17



vl 0811 £CSL 0L (4% Yivs L1 [44°14 0oect [e10)-qng

0 0 °r4 SUd4ADA SAQYILIAY  TE
9% 09 0z SHIDUIEIDU SNULOISOUUDN] I
0 0 1) vy vpSLyoprda]  0€
0 0 0T sisuanjpwt ') 62
0 0 14 , nisoy sdsopouog 8T
0 0 06 L2qnd SO0 LT
4 ST 00¢ 0pIUUDING 9T
0 0 4 snsopuawpfSnidan 6T
001 01 0 SNB.PUID XOSPUIDINGY  $T
001 0€ 0 001 S 0 snuadmy snyipovtdd €7
0 0 0¢ nuo4ad sniadiusN 44
0 0 00¢€ J1qung ppLINDS 1z
001 0s 0 0 0 1% snotuodol snusidiuapn 0z
61 0€ 141 S 4 Ge ¥y 9 a9t ds smppydanrld - 61
0 0 0StT 0 0 0t smprosoficas snpaydourdy 81
0¥ ot q1 €1l 1)1 9 14 11 0z "ds snquioy.iopnasd L1
0 0 09% 0 0 0801 0 0 098 smuaidotuany sisdops 91
0 0 G61 0 0 G6¢ snopodpf snSaisoryoun.tg Sl
0 0 0S1 0 0 ove ppNIN.LIDG DUIDIAYS Pl
0 0 08s 0 0 g ojjaf puanidyds €1
A 0z qee 1 0z 0s¥ b4 St 68¢ nua8usjaq snuyor ¢l
Sl 8L1 066 unuD.10 SNUDSLS 11
114 1°14 119 poput puwory Ot
L 0¢ 08¢ 6 0¢ 61¢ 48 qel ge8 "ds snsso480udD) 6
09 0s 0s Lz 09 991 3 8 <g 0ze uoridosaw snajdiuiaN ?
14 SLY 0L¥1 1t 1314 01ec [ 066 085€ smm o ound snundis L
0 0 [¢]4 “ds snypydashAinig 9
ot 0¢ SL1 19 qq =15 0c 11l 0S¥ sna.nydyns snausdf) S
ot 061 0081 6 0st 68st L 9l 0991 SYDUIPADD SHUUAAT 14
81 0z 0ce 14" se 01T ¥ s61l °174 pjawnpy SnARIYOL |, 3
8 08 206 [44 041 019 9T SL9 061 spupnhsopun npLinng [4
0 0 09 SHIMuasn pryvuudd |
2deoso jo o, 10U 19409 puopod adeoss Jo o, 10U I19A00 puopod adeoso jo o, 10U J0A0D puopod
wo y wo ¢ wo g SwieN 0N
soeds puo

(weid : yun)
"9oeds pud wo § pue wWo ¢
‘Wwo 7 Jo saaLf pud Sumios piSu yua payoene 10U [men Aq 1ysned ysy [esiowep Jo jySom pue sweu oyroads ¢ xipuaddy

o0
—



19

01 Se61 GessLl 01 9LL1 <091 6 G691 62991 [€101-q§
4 S Le1 C 0 09% dwiys squepy ¢
14 01 )74 Io1sqo] peaield ¢
0 0 0€1 S[]9YS SNOSUB[[AISIA T
0 0 0L saauonayd 'y I
4 ocy erde L 04 0579 € 0Tt 00cy SqeId SNOSUEJ[SOSIN - ¢
14 09 09 1 0t 092 -ds snunpiog |
0 0 G dds pa2oouszjog 8
€ 0T 069 dwiys pexiN L
0 0 012 suffo snovuadviapy 9
0 0 009 0 0 0€ uopouow snavudy  §
sSnopauLiarul
0 0 sc 0 0 0¥ w:mthwREuk.\ v
0 0 o1 snavuadAyoviy €
4 09 Q0et 8 98 Q10T 8 15740 Q991 pjjouay sisdoavuadvivg 7
0c¢ qag oce 8 0S G65 SISUIIN4W SHIDUD ] I
0 0 0g¢e 'dds sndopog ¢
0 0 g8¢ 0 0 0%9 0 0 094 ds ;idag y
i 01 1 0g q q 0 0 09 1osioum puududng ¢
0 0 0z8 supavyd midag ¢
€l Gyl GLC6 - L1 S0St 0414 L1 0S€T 0189 njaonpanp 031107 |
adeosod jo o, 19U J9A0D puapod 2dedsa jo o 32U 19A0D puapod odeaso jo o, 10U 19409 puopoo
wo wo ¢ wo Z
soeds pun) JweN "ON

(weas : yun)
"90rds pLIS WO { pue WO ¢ ‘WD 7
Jo s@d.Lf pu3 Sunios piSu ym payoene 10u (men £q 1ySneo so1oads snosue([eosiuw Jo 1YS1om pue sweu di10adg ‘9 xipuaddy



20

a1 S06¢C 08491 L1 GEIT 0scel 8T 9YIg 0TI€L [e101-qng
0 0 0.8 SnIoLa]208 T 9
0 0 01 0 0 o1 001 L 0 vuwudjod 'd ¢
€e 15 04 48 al 06 69 G996 1152 L2]22YyM SNDYda03DT ¢

0 0 09 0 0 oz avpuodpizy ¢
] 018¢C 0zaqt L1 0¢9¢ 0g6ct GC 0q1¥y 081¢t avprjpu3ory
91 09 01€ 0 0 12 Z 0€ (1147 ovpmuosody |
adeoss Jo o 10U JOA0D puopod adeoso jo o, 19U I0A0D puspod odeoss jo o4 19U I0A0D puspoa

wo " wog wo g
20eds puUD awreN "ON

(we3 : j1un)
"20rds pLF W  pue Wd ¢ ‘WO 7
JOo sQHALl prd Sunuos pr3ul yum payoene jou [men £q jysned saroads snosue[[eosiw Jo yFrom pue sweu o1j109dg 7 xipuaddy






THE SECRETARIAT

P.O. Box 1046, Kasetsart PostOffice,
Bangkok 10903,

Thailand

Tel :(662) 940-6326

Fax :(662) 940-6336

E-mail :secretariat@ seafdec.org
Internet: http://www.seafdec.org

TRAINING DEPARTMENT (TD)
P.O. Box 97, Phrasamutchedi,
Samut Prakan 10290,

Thailand

Tel :(662)425-6100
Fax:(662)425-6110,425-6111
E-mail :td@seafdec.org

Internet: http://td.seafdec.org

MARINE FISHERIES RESEARCH
DEPARTMENT (MFRD)

2 Perahu Road. Off Lim Chu Kang Road,
Singapore 718915

Tel :(65) 790-7973

Fax:(65) 861-3196

E-mail:mfrdlibr@ pacific.net.sg
Internet:http://www.seafdec.org/mfrd/default.ntm

AQUACULTURE DEPARTMENT (AQD)

Tigbauan, 5021 lloilo,

Philippines

Tel :(63-33) 335-1009, 336-2965

Fax:(63-33) 335-1008

E-mail:agdchief@aqd.seafdec.org.ph
:d-chief@l-iloilo.com.ph

Internet:http://www .seafdec.org.ph

MARINE FISHERY RESOURCES
DEVELOPMENT AND MANAGEMENT
DEPARTMENT (MFRDMD)

Fisheries Garden, Chendering

21080 Kuala Terengganu,

Malaysia

Tel :(609) 616-3150-2
Fax:(609)617-5136
E-mail:seafdec@po.jaring.my
Internet:http://www .seafdec.org/mfrdmd
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