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ABSTRACT

The purpose of this research was to determine the most selective mesh size of gillnet fishing gear
for Pampus argenteus in coastal waters of Pangandaran Regency, West Java. Research on the
selectivity of gillnet fishing gear was carried out in the coastal waters of Pangandaran, West Java
Province, from August 2018 to January 2019. The method used in this research is experimental
fishing, namely operating gillnet fishing gear directly in the fishing area with fishermen. The primary
data collected was the measurement of the catch (fish weight, number, fork length, how the fish
was caught, circumference (girth opercullum, maximum body girth). Meanwhile, the secondary
data collected were supporting data from the Pangandaran District Fisheries and Marine Service,
and literature study. In determining the sampling, the method used is the purposive sampling
method. The operation of gillnets using 4.5 inches obtained a higher proportion of main catch
(75%) than gillnets with a mesh size of 5 inches (44%). Gillnet with a mesh size of 4.5 inches, the
silver pomfret caught was distributed between 17-22 cm in size with the highest mode in the 19 cm
fork length. Unlike the gillnet fishing gear with a mesh size of 5 inches, the silver pomfret caught
was distributed in the fork length range of 17-25 cm with the highest mode in the length class 19
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cm fork length. mesh size 4.5 inches has a hanging ratio value of 0.51. Meanwhile, the 5 inch
mesh size has a hanging ratio value of 0.54. Based on the length distribution, gillnets with a mesh
size of 5 inches were more dominant in catching silver pomfret in a larger size class interval than
gillnets with a mesh size of 4,5 inches. Based on the L50 value, both selective gillnets caught more
fish at 50% second chance. The selectivity curve shows that gillnet fishing gear with a mesh size of
5 inches has more selective results than gillnets with a mesh size of 4.5 inches.

Keywords: Gillnet; hanging ratio; main catch; selectivity.

1. INTRODUCTION

Fishing activities are sources of income for the
community, especially in coastal areas [1]. Most
of the people who live on the coast have
livelihoods as traditional fishermen[2].
Pangandaran Regency is one of the areas that
have high fishery potential in Indonesia, including
the marine tourism sector and the capture
fisheries  sector. Capture  fisheries in
Pangandaran Regency are able to support
regional development or growth [3].

In Pangandaran Regency, various fishing gears
are used by fishermen in carrying out fishing
operations. One of the fishing gear that is widely
used by fishermen is a gillnet. Gillnet is a fishing
tool made of net material that has a rectangular
shape and is operated permanently in waters.
This fishing gear can be used for various types of
fish. Silver pomfret (Pampus argenteus) is one of
the demersal fishery commodities that has
important economic value and is mostly caught in
gill nets [3].

Capture fisheries activities in an effort to utilize
fisheries resources refer to the rules of
responsible fisheries resource management, so
in practice they must also be carried out
responsibly [4]. In terms of utilization, it is
necessary to use environmentally friendly fishing
gear. The criteria for environmentally friendly
fishing gear are high selectivity of fishing gear,
do not damage fish habitat, fishing gear is able to
obtain good quality catches, fishing gear
operation does not endanger fishermen, catch
products are safe for consumers, minimum
bycatch, small impact on biodiversity, no
catching or endangering protected fish and
fishing gear is socially acceptable [4].

The level of the ability of fishing gear to prevent
the escape of fish after encountering and direct
contact with fishing gear is the term for selectivity
of fishing gear [5]. One of the methods used in
determining the selectivity of fishing gear is by
directly comparing various fishing gears one by

one in a certain area. The catch obtained is
represented as a standard in comparing all types
of fishing gear [6].

This research was conducted to determine the
level of selectivity of gillnet to white pomfret
fishing in Pangandaran Regency. The selectivity
category in this study is the size of the catch
obtained. This is intended to assess whether a
fishing gear can catch target fish at a specific
size. Furthermore, the biological aspect can be
related where the specific size range of a target
fish must exceed the length of the first gonad
maturity so that this fishing gear can be said to
be selective [7].

In this study, the selectivity of fishing gear will
focus on differences in the size of the gillnet
meshes that are widely used by fishermen at the
Cikidang Fish Landing Base (PPI), Pangandaran
Regency. The purpose of this research is to
determine the most selective mesh size for silver
pomfret.

2. METHODOLOGY

Research on gillnet selectivity was carried out in
Pangandaran coastal waters from August 2018
to January 2019. The fishing period is from
August to December 2019. The method used in
this study was experimental fishing, namely
operating gillnet fishing gear directly in the fishing
area with fishermen. The primary data collected
was the measurement of the catch (fish weight,
number, fork length, method of fish caught, girth
opercullum, maximum body girth). Meanwhile,
secondary data collected are supporting data
from the Pangandaran Regency Fisheries and
Marine Service, the Central Statistics Agency,
and literature studies. In determining the
sampling, the method used is the purposive
sampling method.

The fishing gear used in this study was a gillnet
with different mesh sizes of 4.5 inches and 5
inches with the target of catching silver pomfret
(Pampus argentus). The ships used are 2-3 GT
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in size. Fishing activities are carried out one day
fishing with 2 operations. Data collection was
carried out for 6 trips from the research range.
Analysis of the data used in this study consisted
of the proportion of catch, length frequency
distribution, Hanging Ratio (HR) of gillnet fishing
gear, catch proportion, gillnet selectivity analysis.

2.1 Catch Proportion Analysis

The catch proportion is calculated to describe the
structure of the catch and distinguish between
the main catch and bycatch. The proportion
analysis was carried out for both types of fishing
gear mesh size. The proportion of the catch is
calculated by the modified formula as follows[8].

a. Proportion of main catch (PHTU)

NHTy

PHTU= x100%

Nyru+NyTs

b. Proportion of bycatch (PHTS)

Prrs = 100% - Pyry

Exp.:
PHTU : proportion of main catch
PHTs : proportion of bycatch

2.2 Length Frequency Distribution

Calculation of the length frequency distribution to
determine the length distribution of silver pomfret
(Pampus argentus) caught on gillnets with a
mesh size of 4.5 inches and 5 inches. Through
this analysis, we can find out the mode of the
fork length of the white pomfret that is caught the
most using the two mesh sizes used. The results
of these will be compared with the size of the first
maturity of the fish gonads to determine their
selectivity to the biological aspects of the target
fish. The distribution of the size of the length of
the fish begins with the calculation of the number
and class intervals that are used as the basis for
grouping the length size class with the following
formula [9].

K=1+3.32log(n)
C=W/K

Dimana:

Exp.:

K : number of classes
n :amount of data

C :class interval
W : area (the maximum data - the minimum
data)

2.3 Hanging Ratio (HR)

Hanging ratio is the comparison value between
the length of the net after and before it is
installed. The hanging ratio value ranges from O-
1. The closer to 1 indicates the condition of the
net being kicked perfectly during the fishing
process. The hanging ratio calculation can be
done by measuring the mesh size of the gillnet
with the following formula [10].

E:£
L,

Exp E : Hanging ratio

L : Long after the nets installed
(m)
(m)

2.4 Selectivity Analysis

Lo: Long before the nets installed

Selectivity calculations can use long midpoint
intervals such as L25, L50, L75 which means
that the probability of catching fish is 25%, 50%,
and 75% at the midpoint of the length of the fish
obtained. The greater the percentage of the
value of L, the fishing gear used can be said to
be more selective. Data on the length of silver
pomfret caught can be analyzed using the
following[5].

sU) ( L- Lm2>

m=exp | -
2g2

With :

Lm=SFxm—» Lma=SF xma ; Lmb=SF xmb

mb - ma

2 -
S SF x b

_ -2xa
~ b x(ma + mb)

Chy\
|n<C—aL>—a+(bXL)

Exp.:

SF

S(L)m : probability of a fish of length L caught
on a gillnet with a mesh size of m
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Lm : maximum fork length of fish fork caught
by mesh size m

L : fork length of fish caught by mesh size
m

s : variant

ma : mesh size a

mb : mesh size b

SF : selection factor

Ca_ : catch at mesh size a

Cb, : catch at mesh size b

a : intercept

b : slope

In addition to knowing the percentage of L values
in determining whether the fishing gear is
selective or not, selectivity can be determined by
knowing the probability or selectivity (S) values
(in this case, the probability of catching white
pomfret) at a certain mesh size. Probability is a
value used to measure probability or probability
can be expressed as a decimal (such as 0.75) or
it can be a fraction such as 75/100. The
probability value ranges from 0 to 1, where if the
S value is closer to 0, the fishing gear used is
less selective. Conversely, if the S value is close
to 1, the fishing gear can be said to be selective
in catching target fish [11].

3. RESULTS AND DISCUSSION
3.1 Catch Proportion

The catch can be categorized into 2 types,
namely the main catch (HTU) and by-catch

# Main Catch = Bycatch

Bycatch

Wy
25% /////

v
0

)
Rt

(a)

=

Aain
Catch
75%

(HTS). HTU are all species that become target
fish in fishing operations and have high economic
value. Meanwhile, bycatch or better known as
bycath are all species that are not the target of
the catch. Generally, HTS or bycath has a lower
economic value than HTU[12]. The proportion of
catch obtained from the operation of gillnet
fishing gear is presented in Fig. 1. The operation
of gillnets using 4.5 inches obtained a higher
proportion of catches (75%) than gillnets with a
mesh size of 5 inches (44%).

Bycatch fish can be caught because they have a
larger body circumference than the mesh size of
the net [13]. In addition, the diversity of species
caught can also be caused because the fishing
area is a habitat for target and non-target fish
[14].

3.2 Length Distribution of Catch

The size distribution of the length of the pomfret
caught is in a different range in the 4.5 inch and
5 inch mesh sizes. In the operation of gillnets
with a mesh size of 4.5 inches, the pomfret
caught were distributed in sizes 16-22 cm with
the highest mode being the median value of the
19 cm fork length class. Unlike the gillnet fishing
gear with a mesh size of 5 inches, the pomfret
caught was distributed in a fork length range of
17-25 cm with the highest mode being the
median value of 19 cm fork length and 40 fish.
This shows that the difference in mesh size will
affect the size of the catch obtained. (Fig. 2).

® Main Catch = Bycatch

56%

44%

(b)

Fig. 1. The proportion of the main catch and bycatch on gillnets with a mesh size of 4.5 (a) and
5 inches (b)
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Fig. 2. Length distribution of catch silver pomfret caught on gillnets with a mesh size of 4.5 (a)
and 5 inches (b)

The length of the first maturity of the silver
pomfret gonads generally has a size of 15.98 cm
fork length [15]. Based on these results, gillnet
fishing gear with a mesh size of 4.5 and 5 inches
is included in the selective fishing gear in
catching white pomfret above the mature size of
the gonads. The regulation of mesh size is
commonly used in the management and
regulation of sustainable fisheries commodities
[10].

3.3 Hanging Ratio

The results showed that the gillnet used by
fishermen with a mesh size of 4,5 inches had a
hanging ratio value of 0.51. Meanwhile, the 5-
inch mesh size has a hanging ratio value of 0.54.
Based on these results, it can be concluded that
the mesh size gillnets with sizes of 4,5 and 5
inches are classified as selective fishing gear for
catching silver pomfret based on the hanging
ratio. hanging ratio for the criteria of selective
gillnet fishing gear has a value of 0.5.
Determination of selectivity of fishing gear can be
measured based on the mesh, hanging ratio,
visibility, elongation, net thread, body shape and
behavior of the main catch fish. A smaller
hanging ratio will have an impact on lower mesh
openings with a higher level of slack. Meanwhile,
the higher hanging ratio will result in wider mesh
openings [16].

3.4 Gillnet Selectivity
Selectivity is closely related to fish body size,

both length and circumference of the fish body.
In addition, the characteristics of the net in

11

fishing operations become a benchmark in
determining the level of selectivity of the fishing
gear. Gillnet is a fishing gear that can be said to
be selective because the fish caught with this
fishing gear have a size that exceeds the mesh
size. Meanwhile, fish that have a body size below
the mesh size can escape easily [17]. Therefore,
it is necessary to know the fork length data of
silver pomfret to identify the selectivity of gillnets.

The results of the calculation of selectivity
analysis obtained intercept (a) and slope (b)
values for both mesh sizes. The intercept (a) and
slope (b) values of each value were obtained -
2618 and 0,119. This value is then used to
obtain the selection factor (SF), Lm and S2
(variant) values. The SF score is 4.621.
Meanwhile, Lm for mesh size a (4.5 inches) and
Lmb for mesh size b (5 inches) are 20.795 and
23.105, respectively. Meanwhile, the S2 score
was 19.375. Next, the values of Lm and S are
substituted into the gillnet selectivity formula. The
results of this calculation are then described by
means of a gillnet selectivity curve for silver
pomfret catches in 4,5-inch and 5-inch nets.

The selectivity curve is the relationship between
the length of silver pomfret to the number of
catches shown by a bar chart. Furthermore, the
line diagram shows the selectivity of fishing gear
based on L25, L50, L75. The LC (Length Cact)
value is used to determine the length of fish that
have a probability of being caught by 25%, 50%
and 75%. Generally, in determining the use of
mesh size, it is L50 [18].

Fig. 3 also shows the L50 value, which is a value
that shows the length of the fish that has a 50%
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chance of being caught and a 50% chance of
escaping. The L50 value is usually used as a
criterion for determining the use of mesh size
[18]. In Fig. 3 (a) it can be seen that the silver
pomfret with a 50% chance of being caught is
found at a length with a midpoint of 15 cm. This
shows that mackerel with a length of 15 cm has a
50% chance of being caught by gillnets with a
mesh size of 4.5 inches. Meanwhile, Fig. 3 (b)
shows that the mackerel with a 50% chance of

being caught is found in the length of the fish
with a midpoint of 18 cm. This shows that
mackerel with a length of 18 cm has a 50%
chance of being caught by gillnets with a mesh
size of 5 inches. The chance of being caught is
more than 50% (> L50) in both mesh sizes,
which has more catches than the chance of
being caught < 50%. This shows that the two
mesh sizes used by fishermen are selective
fishing gear.

45 r 1,00
—Catch —SalL
40 39
35 34
0,75
30
47
25
0,50
20
15 14
0,25
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5 r —‘
0 0,00
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(b)

Fig. 3. Selectivity curve for silver pomfret fishing using gillnets at 4.5 inch (a) and 5 inch mesh
sizes
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The two images show groups of fork lengths for
silver pomfret caught and effective fork length for
silver pomfret that can be caught by gillnet
fishing gear. These two factors are very related
in determining the selectivity of gillnet fishing
gear. If the value of the group length of the most
caught fish (Lc) is greater than the effective fork
length of the fish that can be caught (Lm), the
gillnet fishing gear can be said to be selective.
However, if the value of Lm> Lc then the fishing
gear is not selective [19].

Based on Prihatiningsih et al. [15] The silver
pomfret fish is 15.9 cm long. The length of the
most caught fish (Lc) on a gillnet with a mesh
size of 4.5 inches is at a median value of 20 cm,
this value (Lc) is greater than Lm so that this
fishing gear can be said to be selective. While
the L50 value is at the median value of 15 cm
and is smaller than the Lm value, based on the
gillnet selectivity curve it is said to be less
selective. The length of fish caught in the 5-inch
mesh size is the median value of 19 cm, this
value (Lc) is greater than Lm. The L50 value on a
5 inch mesh size is 18 cm and is greater than the
Lm value of white pomfret. Thus, based on the
selectivity curve, the 5-inch gillnet is more
selective.

4. CONCLUSION

Based on the length distribution, gillnets with a
mesh size of 5 inches were more dominant in
catching silver pomfret in a larger size class
interval than gillnets with a mesh size of 4.5
inches. Based on the L50 value, both selective
gillnets caught more fish at 50% second chance.
The selectivity curve shows that gillnet fishing
gear with a mesh size of 5 inches has more
selective results than gillnets with a mesh size of
4.5 inches.
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