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ABSTRACT

The SEAFDEC Training Department, in cooperation with the Department of
Fisheries, Myanmar conducted experiments on Juvenile and Trash Excluder Devices
in Myanmar. The objective of the experiment is to compare the efficiency for catch
and release of juvenile and trash fishes using different escape openings of JTEDs. The
rigid sorting grid with a bar space of 1, 2 and 3 cm was operated at 5 stations each.
The window shaped JTED and semi-curved JTED were operated at 4 stations and 3
stations, respectively. There were a total of 22 operations.

The CPUE of the fish trawl net operated in Myanmar waters was 99.75
kg/hr/haul. The escape rate of the trawl net catches using the rigid sorting grid JTEDs
with 1, 2, 3-cm bar spacing, the window shaped and semi-curved JTEDs was 30.39,
31.26, 92.62, 8.43 and 9.87%, respectively. However, some large fish could escape
the rigid sorting grid with bar spacing of 2 and 3cm, window shaped and semi-curved
JTEDs. The groups of escaped catches were trash fish, demersal fish, pelagic fish and
cephalopod with escape rate of 43.49, 41.05, 10.24 and 5.22%, respectively. The
major species of commercial-demersal catch that escaped from all JTEDs was
Saurida tumbil and followed by Nemipterus sp. and Upeneus sp. Nemipterus sp. The
size of the escaped species caught in cod-end was larger than those caught in cover
net.
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Introduction

Trawl net is one of the most efficient fishing gears used all over the world.
However, there are many discarded by-catch by trawl net in the Southeast Asian
region because the Southeast Asian region is in the tropical zone with multi species.
The fishermen who operated trawl fishery do not want to lose any profit from their
catch. Therefore, they used everything that caught by the trawl net including juvenile
and small sized species. Sometime trawls operate in shallow coastal waters causing
adverse effect on the areas where more immature juveniles of commercially important
fish are caught. To avoid the rapid decrease in fish stock, many modifications of
BRDs (By-catch Reduction Devices) have been developed to solve those problems.

Following the successful collaborative project with SEAFDEC member
countries for responsible fishing on Turtle Excluder Devices (TEDs) in 1997,
SEAFDEC/TD (Southeast Asian Fisheries Development Center/Training Department)
in Thailand continued to promote responsible fishing by using selective devices,
namely JTEDs (Juvenile and Trash Excluder Devices) in Thailand, Brunei
Darussalam, Vietnam, Malaysia and Indonesia. The SEAFDEC/TD has carried out a
series of experiments on releasing juvenile and trash fish by installing JTEDs in
shrimp-trawl nets. The first experiment was conducted in the gulf of Thailand using
the window-shaped and semi-curved JTEDs; the second in the waters off the coast of
Maura Town, Brunei Darussalam using the better developed JTEDs with a rigid
sorting grid; the third off Cat Ba Island in Hai Phong Province, Vietnam; the fourth in
the waters off the coast of Alor Setar, Kedah State of Malaysia. From those four series
of experiments it is found that the rigid sorting grid JTED has a better separating
performance than the rectangular and semi-curved JTEDs. In May 2002,
SEAFDEC/TD organized a Regional Practical Workshop on Selective Fishing Devices
in association with the FAO/GEF project to promote the selective fishing devices
under the responsible fishing technology and practices program. This was done
through training and demonstrations to the participants from member countries.
Indonesia was selected as the first country to continue this project at Sorong in August
2002. This was the fifth series of experiments on JTEDs and was conducted in
cooperation with the Indonesian fisheries department in the coastal waters off Bintuni
Bay of Arafura Sea, Papua in Indonesia. The results were similar to other previous
experiments. The sixth experiment was conducted in Manila Bay, the Philippines, in
cooperation with BFAR/Philippines from April 28 to May 8, 2003. The results were
satisfactory. The seventh experiment and demonstration were conducted the in Brunei
Darussalam, in cooperation with the Brunei Darussalam fisheries department. That
was the second series of experiments in Brunei Darussalam after the first set in 2000.
The ninth experiment was conducted in Myanmar in 2004 in cooperate with the
Department of fisheries of Myanmar.



Materials and methods

The experiment was carried out off coast the Thandwe City in northwestern
coast of Myanmar from 18° 15.0° N to 18° 28.5’ N and 94° 08.7’ E to 94° 19.0’ E
(Fig.1). The fishing operation employed a 97-ton and 356-horsepower double rig
shrimp trawler with an overall beam of 6 m and length of 20 m. The towing speed
varied approximately between 2.5 and 2.9 knots. Each type of JTED rigid sorting grid
with a bar spacing of 1, 2 and 3 cm was operated 5 times, an hour for each trawling;
the semi-curved and window JTEDs was operated 4 and 3 times, respectively. The
total number of operations was 22.

The modified JTEDs were designed to release juveniles, small fishes and trash
fishes, meanwhile to retain bigger sized catches in the cod-end. There were three
types of JTEDs used in these experiments: semi-curved, rectangular shaped window
(Fig.2) and the rigid sorting grid (Fig.3) with bar spacing of 1, 2, and 3 cm. The size
of the iron frame for semi-curved JTED and rectangular shaped window was 80 x 100
cm® made of 10-mm diameter Rod, and the escape opening used 6-mm diameter
polyethylene rope in the vertical soft grid. The rigid sorting grid JTEDs modified
from the Norwegian NOFITRAOMSA/S Sort-X system were made in three sections.
The front and central sections were grids and the main frame was made of iron bar in
10-mm diameter, and the grids were also of iron with 6-mm diameter. Lastly, the rear
section was a panel covered by PE 380d/12 net of 25-mm mesh size. The sides of the
rigid sorting grid used a chain to connect the front and rear panels. The shape and
angle of the JTEDs were set at 45° clockwise and 50° anti-clockwise against the
horizontal plain. In these experiments net with PE 250d/12 of 15-mm mesh size was
used to cover all escape openings and the cod-end. The latter was attached to

supporting hoops with a diameter of 1.30 m.

Figure 1. Experimental area in Myanmar waters.
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Figure 2. Diagram of JTED construction.
a) Window shaped JTED
b) Semi-curved JTED
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Figure 3. Diagram of rigid sorting grid JTED construction



Data collection and estimate of trawl net selectivity

The entire catch in the cod-end and the cover net were divided into species
components and weighed. Escaped fish from the trawl net using JTED devices were
calculated as:

Escape (%) = wcover net X 100/ (Wcod-end+wcover net) (l)

Where, Weover net 18 the catch weight (kg) in the cover net
Weod-end 18 the catch weight (kg) in the cod-end

The escape rate (E in %) from the cod-end is given by following equation.
E=(WvX100)/ Wt )

Where, E is escape rate (%)
Wv is weight of catch in the cover net
Wt is total weight.

The trawl net selectivity curve was estimated using a linear model described
by Pope et. al. (1975) and Jones (1976). This method is the most commonly used by
comparing the length compositions of the fish remaining in the cod-end and in the
cover net, and the probability of escape through large mesh net can be estimated.

1. Linearized model
Trawl selection curve was approximated by the following equation.

S=1/{1+exp(a + b*l)} 3)

Where, [ is the total length of the fish and @ and b are constants.
The equation is linearized by converting to logarithms:

In(1/S-1)=a + b* 4)
In this model, the parameter is estimated by minimizing the following:
n
X [In {(1/S) -1} = (a + b*)T’ &)
=1

From equation 4, the regression coefficient “4” is obtained as:

b=2[(-Dy-»I/Z(-T) ©)

Where y = In[(1/S) — 1], and y is average. The intercept “a” is calculated by the
following equation:

a=y-bl @)



Results

The experimental results show that the catch per unit effort (CPUE) of the
trawl net in Myanmar is 99.75 kg/hr/haul. In total, 4,275 kg of catches were collected
from 22 trawl operations (Figure 4); the catches in the cod-end of trawl net with and
without JTEDs attached was 1,283 and 2,138 kg, respectively (Table 1). The portion
of catches by the group of trash fish, demersal fish, pelagic fish and cephalopod was
about 43.59, 43.46, 8.11 and 4.84%, respectively (Figure 5).

Figure 4. The total catches in the cod-end of trawl net from 22 operations

Cover net Cod-end Total
With JTEDs 854 1,283 2,137
Without JTEDs 0 2,138 2,138

Table 1. Total catches (kg) in cover net and cod-end in trawl net with and without
JTEDs attached



Figure 5. Portion of catches from trawl net by various groups in 22 operations

The results show that the rigid sorting grid with 3-cm bar spacing has the
highest release rate at 92.62%; follow by 2 and 1-cm bar spacing at 31.26 and 30.39
%, respectively. The escape rate of the semi-curved JTED and rectangular shaped
window JTED is 8.43% and 9.87%, respectively. The escape rate for each type of
JTEDs is shown in figure 6. The pattern of escaped group for each type of JTEDSs is
similar, i.e. the trash fish is the most released following by demersal, pelagic and
cephalopod (Figure 7). The escape rate (%) of trash fish from the total catch is
relatively high compared to other groups. The rank of escape rate among the four
demersal fish is in order of Saurida tumbil, Tetraodon nigroviridis, Nemipterus sp and
Upeneus sp.(Figure 8). But the most releasing species was Nemipterus spp. (Figure 9).
The average size of those four species caught in cod-end is larger than average size of
the catch in the cover net (Table 2).

Figure 6. The releasing rate (%) for rigid sorting grid in 1,2, 3-cm bar
spacing, semi-curve and window JTEDs
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Figure 7. Portion of releasing rate by group from each type’s of JTEDs

Figure 8. Portion of demurral catch by species from trawl net in the experiment



Figure 9. Releasing rate of demersal fish from various type of JTEDs

Table 2. The average total length (cm) of three main demersal species caught in cod-
end and cover net

lcm 2cm 3cm Semi-curved Window
Cod-end cover Cod-end cover Cod-end cover Cod-end cover Cod-end cover

Saurida tumbil. 22.41 1892 21.29 18.83 2435 22.39 23.26 2250 22.85 20.15
Nemipterus spp 11.64 8.90 1343 11.17 12.63 1255 12.78 1159 11.76 11.50
Upeneus spp. 13.25 8.66 1424 13.08 14.41 1356 13.16 13.33 13.26 12.11

The relationship between total length (TL) and body width (BW) of
Nemipterus spp., Saurida tumbil, and Upeneus spp. is shown in Figure 10. The
selectivity curve of Nemipterus spp. can be calculated for the rigid sorting grid JTEDs
with 1and 2-cm bar spacing and semi-curved JTEDs (Figure 11), and Saurida tumbil
can be calculated for the rigid sorting grid JTEDs with 2 and 3-cm bar spacing and
semi-curved JTEDs (Figure 12). The selectivity curve of Upeneus sp. can be
calculated for the rigid sorting grid JTEDs with bar spacing of land 2 cm and semi-
curved JTEDs (Figure 13).
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Figure 10. The relationship between total length (TL) and body width (BW) of
Nemipterus sp., Saurida tumbil and Upeneus sp.



Figure 11. The selectivity curve of Nemipterus spp. calculated for the rigid sorting
grid JTEDs with land 2-cm bar spacing and the semi-curved JTEDs

Figure 12. The selectivity curve of Saurida tumbil calculated in case of the rigid
sorting grid JTEDs with 2 and 3-cm bar spacing and the semi-curved JTEDs
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Figure 13. The selectivity curve of Upeneus spp. calculated in case of the rigid
sorting grid JTEDs with 1 and 2-cm bar spacing and the semi-curved
JTEDs

Conclusions and Discussion

This study shows the fishery resources is rich in Myanmar waters as indicated
by the catch per unit effort (CPUE) of the trawl net about 100kg/hr/hual. This value is
higher than other Southeast Asian countries except Brunei Darussalam with 283.27
kg/hr/haul. Cleary, those JTEDs affected the catches of trawl net as the total catch of
the trawl net attached with JTEDs was reduced by about 38 %. The trash fish and
demersal are the two main groups of the catch accounting for 43.59 and 43.46% of
total catches. The escape rate of trash fish is 90% higher than demersal fish because
most trash fish are small fish and small size species. The escape rate of demersal
fishes is 10% in 1-cm bar spacing but it increases to 25% in 2cm and 50% in 3cm.
The escaped groups from both the Window shaped JTEDs and the semi-curved
JTEDs are similar to the rigid sorting grid with a bar space of 2 cm.

The escape rate of trawl net catch using the rigid sorting grid JTEDs with 1, 2,
3-cm bar spacing, the window shaped JTEDs and semi-curved JTEDs is 30.39, 31.26,
92.62, 8.43 and 9.87%, respectively. However, some large fish are able to escape the
rigid sorting grid with 2 and 3-cm bar spacing, window shaped and semi-curved
JTEDs. In the case of the window shaped and semi-curved JTEDs, the filter function
of selectivity gear is not clearly shown. As the vary size and number of escaped fishes
found in the cover net, it’s likely to be selectivity function of cod-end net plus with a
chance of escaped fishes from the opening window. Four main demersal fishes are
Saurida tumbil, Tetraodon nigroviridis, Nemipterus sp. and Upeneus sp. But the
selectivity of Tetraodon nigroviridis is not calculated because it is not a commercial
species. The escape rate of Saurida tumbil, Nemipterus sp. and Upeneus sp. increased
from 1to 3-cm bar spacing of the grid. Those results show the efficiency of JTEDs.
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The average size of fish retained in the cod-end and cover net (Table2) increases with
bar spacing of Rigid sorting grid JTEDs.

The selectivity can not be calculated for semi-curved JTEDs because the filter
function and vary size of escape fish are not clearly shown. The selectivity of rigid
sorting grid can be calculated for bar spacing of 1 and 2 cm, but not for the 3 cm
because it releases nearly all fish and no large fish to be sampled. Based on the
calculated relationship between total length (TL) and body width (BW) of those three
major species, it shows that the total length of Nemipterus sp. and Upeneus sp. with 3-
cm body width is 21.7 and 22 cm, respectively. Those sizes of fishes could not found
in this experiment. It means that using the rigid sorting grid JTED with 3-cm bar
spacing will lose a large number of commercial catch.

In conclusion, the escape rate increases with bar spacing from 1 to 3 cm. in rigid
sorting grid JTED; only small sized juvenile and trash escape with 1 and 2-cm bar
spacing. However, it needs to be determined that which one is suitable for Myanmar
waters.
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