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FISHING GEAR SELECTIVITY EXPERIMENT
INTRODUCTION

The Fish coral (No sao)* is a low selective fishing gear. It means that the gear
is not able to let the juvenile escape from the net. The result is that this kind of
net captures all size of species (including juveniles), interrupting their natural life
cycles. The major cause leading the low selective characteristic of this gear is
the mesh size of the net (4 - 6 mm). According to a previous study, conducted by
IMOLA staff, in the lagoon most of the specimens in the catch of fish coral are

smaller than the legal size.

The natural role of Tam Giang-Cau Hai lagoon, as other lagoons, is that of a
nursery ground. It means that many species select it as an ideal habitat for the
first stage of their life. If we consider that the fish coral is the most common
fishing method in the lagoon with a total humber of approximately 1.500 units
and the low selective characteristics of this tool, it is easy to understand the

impact of this gear on the natural environment in the lagoon.

The second problem caused by the small mesh size is the obstruction of the
water current inside and around the gear. This factor can reduce the water
exchange in some area of the lagoon and increase the sedimentation ratio
leading to ecological problems like low oxygen saturation in the environment,
increment of concentration of organic pollutants and a general reduction of the

carrying capacity of the lagoon.

Proposed management plans for Fish coral has been prepared by several
District People’s Committees (DPCs) and the Department of fisheries (DOFI) of
Thua Thien Hue Province. However, the issue of suitable mesh sizes of the gear
is controversial issues among managers and fishermen alike. Nevertheless, one
of the outcomes of the IMOLA PRA was that in fact, the fishermen have already
identified the issues of gear selectivity, but they need incentives from outside

organizations to encourage them on applying larger mesh size for their net.

OBJECTIVES

To conduct a pilot study on gear selectivity of fish coral (until now, at the

world level, there have not any studies on the fishing gear selectivity applied to coral
fish),



e To do a pilot study on increasing under water current in and around the gear
by enlarging the mesh size.

e To select a suitable design of the cover net* (mesh size, material, design...of
the trap) to be suitable with the management plan of the lagoon

e To attract other fishers into the issues of fishing gear selectivity and friendly
fishing behaviors.

e To exclude most of the juvenile fish and retain large proportion of adult fish
and shrimp we plan to Increase the selectivity characteristics of the gear, this
will help to utilize the resources in a sustainable way.

(*see Appendix 1)

Il- MATERIALS AND METHODS
The experiments were conducted from 215" March of 2007 to 27" of June of
2007. In which, the 12 mm mesh size experiment was conducted from 21 " Mar
to 13", March of 2007; The 15 mm experiment was conducted from 29" March
to 8" April of 2007; The 18 mm experiment was conducted from the 4" June to
27", June 2007.

.1  POSITIONS OF EXPERIMENT FISH CORAL AND

05 fish corals were selected for the experiments. One IMOLA technical staff was
appointed to monitor and conduct the research at each selected fish coral. The
experi
ment
fish
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Figure 1: Distribution of experiment fish corals in Cau Hai lagoon.

[11.2.  SELECTION OF TARGET SPECIES FOR SELECTIVITY STUDY
Fish coral fishery in Cau Hai lagoon is a multi species fishery where there are
hundreds of species in the catch. In this study, we selected 8 species/ family of fish

(Sillago sp., Gerres sp., Mugil sp., Oxyurichthys tentacularis, Platycephalus indicus,



Acanthoparus latus, Glossogobius giuris, Acanthogobius flavimanus) and one
species of shrimp (Metapenaeus ensis) to study the selectivity performance of the
trap covered with different mesh sizes. Table 1 shows the name of target species for
selectivity study. The reasons to choose these species because they are the
indicator species of the lagoon (Oxyurichthys tentacularis, Metapenaeus ensis,
Glossogobius giuris) and they exist in most of the fishing hauls. The catch volumes

of these species were high in comparison with other caught species.

Table 1: selected species for detail studied on selectivity performances

Order Latin name Viethamese Name
1 Sillago sp. C8L, c

2 Gerres sp. Ca mém

3 Mugil sp. C8L i

4 Oxyurichthys tentacularis B ngth

5 Platycephalus indicus Cé chai

6 Acanthoparus latus Céa hanh

7 Metapenaeus ensis Tim Lblt

8 Glossogobius giuris B" ng c§t

9 Acanthogobius flavimanus B" ng hoa

.3 AT SEA EXPERIMENT

I11.3.1 EXPERIMENT ARRANGEMENT:

‘Cover method, in other name: ‘cover bag’ method was applied for the
selective study. The cover net (mesh size =5 mm) were use to covered the trap in
order to remain all specimen escaped through the mesh of trap. Fish and shrimp
escape through the large meshes at the trap will be remained at the cover. (see
figure 1). During the 18 mm mesh net experiments, we also conducted two traps
method two determine the effects of cover on the exclusion. The two traps method
includes 02 traps (one with 5 mm mesh net and one with 18 mm mesh net). The

two traps were placed in one fish coral and be replaced the positions daily.
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Figure 2: Experiment arrangement (cover bag method)

111.3.2 DATA COLLECTION AT SEA:

After each haul, the cover net and then the trap were emptied into two separate
sorting areas onboard the vessel. These catches are delivered to the shore in order
to weight and length the species. The sequence of the data collection was as follows
(see figure 1):

.4 DATA ANALYSIS

.41 OVERALL EXCLUSIONS

The overall exclusions in weight were estimated for the two catch categories, the
fish and the shrimp categories, by using formula 3.1 (for cover bag method) as
follows:

M cov

E=——""——
(Mcd + M cov)

x100% (3.1) In which,

%E: the escape percentage of each category.
M cov: the total weight (kg) of each catches category escaping through the

lager mesh and retained at the cover

M cod: the total weight (kg) of each catch category retained in the trap

For the two traps method, the overall exclusion is calculated based on:
_ Ws-WI

<

<

%E x100% (3.2), In which

Ws: weight in small mesh net and WI: Weight in larger mesh net



Figure 3: Data collection process
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1.4.2: SELECTIVITY PERFORMANCE OF THE LARGER MESH FOR
THE STUDIED SPECIES

o Analysis of Length frequencies

Length frequencies were plotted for studies shrimp and fish species in trap and in
the cover.
o Estimation of the selectivity parameter and selection curve of the
studied species (this task was conducted with the species which the

;caught individuals

The observed retention of the studied species was determined for the trap used in

this study by the formula 5.2.2 as follows:

Ros-L=— N4 (3
Ncd + N cov

In which, Ros- L: the observed retention of the studied species at length L
N cd: the number of individuals of mid-length class L caught in the trap.
N cov: the number of individuals of mid-length class L retained in the

cover

The selection curves and the selectivity parameters for the studied fish species and
Metapenaeus ensis were estimated by using the logistic model (Formula 3.3)
(Wileman et al. 1996),

r() =

exp(a+bxl)
1+exp(a+bxl)

(3.3)

In which, r(l): the retained proportion at length |
I: the mid-length class of the studied species
a, b: the constants that is determined during the analysis

The maximum of the log-likelihood was used to fit the logistic curve with the
observed retention data.

The constants (a and b) were subsequently used to calculate the length of 50%
retention (L50) and the selection range (SR) of the studied species by formula the
3.4 and 3.5 as follows:

_ 2xIn(3)

150=-2 (34) and SR
b b

(3.5)



An MS- Excel sheet (Tokai 2003) was applied to determine the selection
parameters, standard errors of those parameters as well as the selection curves for
studied species. The “Solver” tool of the MS — Excel was utilized to calculate the
maximum likelihood in the Tokai’'s MS — Excel sheet. A detail of the MS- Excel sheet

used in this thesis can be seen in Tokai (2003).

IV . RESULTS:

At the 12 mm mesh net experiment , the research team analyzed a total of 26.81 kg
of shrimp (24.44 kg in trap, 2.37 kg in the cover) and 37.5 kg of fish (30.69

remained in the trap and 6.815 kg escaped to the cover).

A total of 49.77 kg of shrimp (38.42 kg remained in trap and 11.35 escaped to cover)
were captured during the experiment of 15 mm mesh net. The catch of fish in this

experiment was 47.87 kg (29.71 kg in trap and 18.16 kg in cover).

At the 18 mm mesh net experiment, 49.36 kg of shrimp and 41.27 kg of fish were
captured. In this experiment we use two methods of study: (1) cover bag liked the 12
and 15 mm experiments and (2) two traps method (one with 5 mm and one with 18
mm mesh with out cover). The idea is to determine the differences between two
methods. The volumes of catches are presents in table 02:

Table 02: Catch volumes (kg) in 18 mm experiment

Cover bag method Two traps method
Cover(5mm) | Trap(18mm) Trap, Trap ,2a=18 Total
2a=5 mm mm
fish 3.45 4.71 20.45 12.66 41.27
shrimp 8.81 5.61 27.59 7.35 49.36

V.1 OVERALL EXCLUSIONS WHEN APPLYING THE MESH SIZE OF 12
MM, 15 MM AND 18 MM RESPECTIVELY.

Table 2 shows the overall exclusion of shrimp and fish when applying the 12 mm, 15
mm and 18 mm mesh net (stretched mesh). The exclusions increase with the

increasing of the mesh size of net at the trap.



Table 3: Overall exclusion of fish and shrimp

18 mm

Cover Two
12 mm 15 mm bag traps

method | method

Fish  exclusion | 18.83 +2 37.88+5.31 4456 *|40.12 +
(%) (= SE) 3.74 2.2
Shrimp exclusion | 8.92 + 1.76 20.65+2.78 60.76 = | 73.15+
(%)(x SE) 4.4 3.8

IV.2 SELECTIVITY PERFORMANCE OF STUDIED SPECIES

IV.2.1 Metapenaeus ensis
Figure 3,4,5 present the length frequency of Metapenaeus ensis in the trap (12,
15, 18 mm respectively) and escaped to cover bag. In general, the proportion of

large size Metapenaeus ensis remained in the trap is higher than in the cover.
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Figure 3: Length frequency of Metapenaeus ensis (12 mm mesh experiment)
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Figure 4: Length frequency of Metapenaeus ensis (15 mm mesh experiment)
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Figure 5: Length frequency of Metapenaeus ensis (18 mm mesh experiment)

Table 2 presents the selectivity data of Metapenaeus ensis the trap (12, 15, 18

mm).

Table 4: Selectivity parameters of the studied mesh sizes for Metapenaeus ensis

Mesh size a b L50 SR

12 mm -14.33 2.92 4.92 0.75
15 mm -9.63 161 5.97 1.36
18 mm -14.34 1.94 7.39 1.13

Figure 6,7,8 show the selectivity curve of the 12, 15 and 18 mm mesh for

Metapenaeus ensis
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Figure 6: Selectivity curve of 12 mm mesh net for Metapenaeus ensis

1.2

[EEY

Selectivity
© o
o 00

o o
N D

o

0123456 7 8910111213141516
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Figure 8: Selectivity curve of 18 mm mesh net for Metapenaeus ensis
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IvV.2.2 Sillago sp.
Figure 9,10, 11 present the length frequency of Sillago sp.in the trap (12, 15, 18

Number

mm respectively) and escaped to cover bag.
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Figure 9: Length frequency of Sillago sp. (12 mm mesh experiment)
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Figure 10: Length frequency of Sillago sp. (15 mm mesh experiment)
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Figure 11: Length frequency of Sillago sp. (18 mm mesh experiment)
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Table 5 presents the selectivity data of Sillago sp.in the trap (12, 15, 18 mm).

Table 5: Selectivity parameters of the studied mesh sizes f@&illago sp.

Mesh size a b L50 SR

12 mm -11.28 2.19 5.16 1.01
15 mm -8.49 1.10 7.73 2.00
18 mm -25.55 2.47 10.36 0.89

Figure 12, 13, 14 show the selectivity curve of the 12, 15 and 18 mm mesh for
Sillago sp.
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Figure 13: Selectivity curve of 15 mm mesh net fasillago sp.
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Figure 14: Selectivity curve of 18 mm mesh net fasillago sp.

IV.2.3 Gerres sp.

Figure 15,16, 17 present the length frequency of Gerres sp. in the trap (12, 15,

18 mm respectively) and escaped to cover bag.
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Figure 15: Length frequency of Gerres sp. (12 mm mesh experiment)
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Figure 16: Length frequency of Gerres sp.. (15 mm mesh experiment)
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Figure 17: Length frequency of Gerres sp. (18 mm mesh experiment)

Table 6 presents the selectivity data of Gerres sp. .in the trap (12, 15, 18 mm).

Table 6: Selectivity parameters of the studied mesh sizes f@erres sp

Mesh size a b L50 SR

12 mm -14.32 3.57 4.01 0.62
15 mm -10.47 2.01 5.20 1.09
18 mm -15.88 2.98 5.34 0.74

Figure 18, 19, 20 show the selectivity curve of the 12, 15 and 18 mm mesh for

Gerres sp.
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Figure 19: Selectivity curve of 15 mm mels net for Gerres sp.
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IV.2.4 Mugil sp.
Figure 21,22, 23 present the length frequency of Mugil sp. in the trap (12, 15, 18
mm respectively) and escaped to cover bag.
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Figure 21: Length frequency of Mugil sp.. (12 mm mesh experiment)
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Figure 22: Length frequency of Mugil sp. (15 mm mesh experiment)
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Figure 23: Length frequency of Mugil sp. (18 mm mesh experiment)
Table 7 presents the selectivity data of Mugil sp..in the trap (12, 15, 18 mm).
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Table 7: Selectivity parameters of the studied mesh sizes fdMugil sp.

Mesh size a b L50 SR

12 mm -7.59 1.67 4.54 1.31
15 mm -3.89 0.60 6.53 3.68
18 mm -18.16 2.25 8.06 0.98

Figure 24, 25, 26 show the selectivity curve of the 12, 15 and 18 mm mesh for Mugil
sp.
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Figure 24: Selectivity curve of 12 mm mesh net foMugil sp.

1.2
NN

=

© o
o ™

Selectivity

©
~

o
N

| —
/_’\/ I _

0123456 7 891011121314

—t

o

Figure 25: Selectivity curve of 15 mm mesh net foMugil sp.
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Figure 26: Selectivity curve of 18 mm mesh net for Mugil sp.

IV.2.5 Oxyurichthys tentacularis .: Figure 27,27, 27 present the length frequency

of Oxyurichthys tentacularis. in the trap (12, 15, 18 mm respectively) and escaped to

cover bag.
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Figure 27: Length frequency of Oxyurichthys tentacularis
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Figure 28: Length frequency of Oxyurichthys tentacularis (15 mm mesh

experiment)
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Figure 29: Length frequency of Oxyurichthys tentacularis (18 mm mesh

experiment)

Table 8 presents the selectivity data of Oxyurichthys tentacularis.in the trap (12, 15,

18 mm).

Table 8: Selectivity parameters of the studied mesh sizes f@xyurichthys

tentacularis

Mesh size a b L50 SR
12 mm -14.48 2.45 5.92 0.90
15 mm -15.05 1.83 8.23 12
18 mm -7.93 0.84 9.45 2.62

Figure 30, 31, 32 show the selectivity curve of the 12, 15 and 18 mm mesh for

Oxyurichthys tentacularis
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Figure 30: Sekctivity curve of 12 mm mesh net folOxyurichthys tentacularis
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Figure 32 Selectivity curve of 18 mm mesh net foOxyurichthys tentacularis

IV.2.6 Platycephalus indicus.

Figure 33, 34, 35 present the length frequency of Platycephalus indicus. in the

trap (12, 15, 18 mm respectively) and escaped to cover bag.
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Figure 33: Length frequency of Platycephalus indicus (12 mm mesh experiment)
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Figure 34: Length frequency of Platycephalus indicus (15 mm mesh experiment)
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Figure 35: Length frequency of Platycephalus indicus (18 mm mesh experiment)

Table 9 presents the selectivity data of Platycephalus indicus.in the trap (12, 15, 18

mm).

Table 9: Selectivity parameters of the studed mesh sizes foPlatycephalus

indicus
Mesh size a b L50 SR
12 mm -8.14 1.06 7.66 2.07
15 mm -7.55 0.79 9.51 2.77
18 mm -5.35 0.55 9.68 3.97
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Figure 36, 37, 38 show the selectivity curve of the 12, 15 and 18 mm mesh for
Platycephalus indicus
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Figure 36: Selectivity curve of 12 mm mesh net foPlatycephalus indicus
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Figure 37: Selectivity curve of 15 mm mesh net foPlatycephalus indicus
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Figure 38: Selectivity curve of 18 mm mesh net foPlatycephalus indicus
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IV.2.7 Acanthoparus latus
Figure 39, 40, 41 present the length frequency of Acanthoparus latus in the trap

(12, 15, 18 mm respectively) and escaped to cover bag. This species did not exist

in the catches of 18 mm mesh experiments.
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Figure 39: Length frequency of Acanthoparus latus (12 mm mesh experiment)
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Figure 40: Length frequency of Acanthoparus latus (15 mm mesh experiment)

Table 10 presents the selectivity data of Acanthoparus latus .in the trap (12, 15mm).

Table 10: Selectivity parameters of the studied mesh sizes fécanthoparus latus

Mesh size a b L50 SR
12 mm -4.60 2.13 2.16 1.03
15 mm -8.35 2.51 3.33 0.88
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Figure 39, 40 show the selectivity curve of the 12 mm and 15 mm mesh for

Acanthoparus latus
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Figure 39: Selectivity curve of 12 mm mesh net foAcanthoparus latus
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Figure 40: Selectivity curve of 15 mm mesh net foAcanthoparus latus

IV.2.8 Glossogobius giuris : Figure 41, 42, 43 present the length frequency of

Glossogobius giuris in the trap (12, 15, 18 mm respectively) and escaped to cover.
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Figure 41: Length frequency of Glossogobius giuris (12 mm mesh experiment)
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Figure 42: Length frequency of Glossogobius giuris (15 mm mesh experiment)
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Figure 43: Length frequency of Glossogobius giuris (18 mm mesh experiment)
Table 11 presents the selectivity data of Glossogobius giuris .in the trap (12, 15, 18

mm).

Table 11: Selectivity parameters of the studied mesh sizes f@lossogobius

giuris
Mesh size a b L50 SR
12 mm -13.98 3.02 4.62 0.73
15 mm -7.83 1.22 6.44 181
18 mm -10.55 1.49 7.06 1.47

Figure 44, 45, 45 show the selectivity curve of the 12, 15 and 18 mm mesh for

Glossogobius giuris
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Figure 44: Selectivity curve of 12 mm mesh net foGlossogobius giuris
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Figure 45: Selectivity curve of 15 mm mesh net foGlossogobius giuris
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Figure 46: Selectivity curve of 18 mmmesh net forGlossogobius giuris

IV.2.9 Acanthogobius flavimanus

Figure 47, 48 present the length frequency of Acanthogobius flavimanus in the trap

(12, 15 mm respectively) and escaped to cover bag. This species did not exist in the

catches of 18 mm experiments.
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Figure 47: Length frequency of Acanthogobius flavimanus (12 mm mesh
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experiment)
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Figure 48: Length frequency of Acanthogobius flavimanus (15 mm mesh

experiment)

Table 12 presents the selectivity data of Acanthogobius flavimanus in the trap (12,

15mm

Table 12: Selectivity parameters of the studied mesh sizes féwanthogobius

flavimanus

Mesh size a b L50 SR
12 mm -14.38 3.40 4.23 0.65
15 mm -58.35 9.91 5.89 0.22

Figure 50, 51show the selectivity curve of the 12 mm and 15 mm mesh for

Acanthogobius flavimanus
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Figure 50: Selectivity curve of 12 mm mesh net foAcanthogobius flavimanus
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Figure 51: Selectivity curve of 15 mm mesh net foAcanthogobius flavimanus

V. DISCUSION AND CONCLUSION

The number of small size animals remained in the trap is far lower than in the cover.
This means a large number of small size fish and shrimp were allowed to escape
through the experimental mesh size at the trap. If we consider Metapenaeus ensis
and Oxyurichthys tentacularis astwo most important species to fishers, the 12 mm
mesh net is a suitable mesh size to be apply. This mesh size ensure that the fishers
will not be seriously effected by the loss of catch and in the mean time, it can protect
the marine resources by allowing them to escape (fishers loose about from 7% to 10
% of their total income). If we strickly apply the opinions to release the jevenile fish

and we do not consider the loss of fishers when apply the larger mesh size, the
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mesh size of 15 mm (stretched mesh) is suitable. L50 of studied species for this

mesh size is about the same the suitbale lengths of capture.

The study should be continued to gather most of the length frequency of the fish. In
the selectivity curves of the selected species, the length of fish and shrimp which are
in and arround the areas of L50 are not sufficient. We need more experiments to

gather the length in these areas to consolidate the research outcomes.

Fishers have been attracted by IMOALA'’s activity in the issues of catching juvenile
animas and releasing them. This is an initial step to persuade the fishers to increase

the mesh size at the fishing gears.

The study on the effects of increasing mesh size of the fishing gear on the under
water current were not conducted due to the lack of under water current meter. This
kind of study need to be conducted to confirm the benefits of increasing mesh size
of fishing gear. There are differences between cover trap methods and two traps
method. The overall exclusion of the two trap method seems to higher than the
earlier method. This may be of the effect of the cover. When the cover is applied,
water current in and around the trap may be reduced due to the restriction of small
mesh net. This may reduce the rate of escape of the animals due to the water

current.
CONCLUSION:

1- The suitable mesh size is 12 mm. (based on the trade off between economic

issues, social issues and conservation issues)
2- Average length of studied species remained in the trap is bigger than in the cover.

3- If the fishers apply the 12 mm mesh, their losses will not be significantly affect
and a significant number of juvenile fish and shrimp can be excluded from the net.

This seem to be the suitable mesh size.

4- The study need to be continue to gather the whole length frequency of the

species.

5- Current mesh size is to small and it can remained most of the species entering

the trap

6- High fishing efforts and small mesh sizes of the net are seriously effects the living

marine resources of the lagoon.

7- Without the cover, the exclusion rate will be higher.
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Annex

Fish coral is a common fishing method in the lagoon. It contains three different

parts: (1) Leading barrier, this part include several stakes wall of net deploying in the

water to restrict the movement of fish and guide fish to enter the forepart of the gear;

(2) playing ground also includes the barrier of net and stakes. This part is

constructed in the special shape to encourage fish entering but restricting them to

go swim back.; (3) Trap with cylinder shape to retain the all animal entering to the

trap. Due to the special shape at the mouth of the trap, fish cannot escape back

through the mouth.
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Sketch of a simple fish coral at Tam Giang  — Cau Hai lagoon
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