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Abstract: This study has been carried out between September 2004 and April 2006 at 8 different stations located
within the fishing zone of the Keban Dam Lake Cemisgezek Fishery Cooperative (Elazig/Turkey). In order to
identify the effect of colored gill nets i fish catching mn the Keban Dam lake, nets of 40 mm mesh size were
colored green, blue, burgundy and black and these 4 different colored, same mesh size nets were equipped with
0.50 and 0.67 hanging ratios, totaling up to 8 nets of different configurations. During the 2 years research, a total
of 1169 fish were caught, 606 of which were caught in the monofilament gill nets with 0.50 hanging ratio and the
remaining 563 caught in the monofilament gill nets with 0.67 hanging ratio. The fish caught in the nets were
classified according to the hanging ratio, mesh size and the color of the nets. Then the total sizes of the fish
were measured and they were weighed; lastly, the mean fish length and weight as well as the standard deviation
from these mean values were calculated and recorded. The statistical relation between the fish populations
caught with nets possessing differing mesh size, color and hanging ratio properties were compared using the
w’test. The material color of the gill nets was found to be effective on the catch efficiency. Barbus rajanorum
mystacets and Capoeta trutta (Cyprinidae)were caught in black and green nets with 0.40 mm mesh size and 0.50
hanging ratio while mostly B. esocinus and B. xanthopterus (Cyprimdae) were caught in the blue nets with the
same mesh size and 0.67 hanging ratio. In conclusion, it 13 determined that black gill nets can be used for
Capoeta trutta, burgundy for carp, green for Barbus rajanorwm mystaceus and blue for barbell in Keban Dam

lake in Cemisgezek district.
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INTRODUCTION

Economically feasible management of fishery
resources and ensuring the continuity of the present live
stocks requires above all conscious and technically
adequate fishing. The way how the stocks would be
preserved provides the basis for the fishing technology.
There are many different aspects of fisheries management
that affect the fisheries directly or indirectly. The aim is to
acquire the maximum product per unit area and to procure
1ts maimntenance. In order to be able to realize this goal, it
1s imperative to have knowledge on the fish stocks and
how much of these stocks to catch by which technique.
Tt is for certain that catching by using inappropriate
fishing gears will damage the fish stocks.

(G1ll nets with varying properties are used in catching
fish that are of various body structures and sizes and that
live in inner waters. The catch efficiencies of these gill
nets are very different depending on the various types of
fish. For this reason, it 1s of crucial importance for the
fisheries management to know the effects of varying
types of fishing gear on differing types of fish. Tt is a

widely accepted fact to regard the unit catch force in the
lakes as an indicator of the fish stocks (Ricker, 1975;
Prouzed and Dumas, 1988; Pawson, 1991, Acosta and
Appeldoorn, 1995).

Fishing by gill nets 1s a widely acknowledged type of
catching throughout the world. These nets possess the
advantage of both having low costs and providing simple
catch applications. Besides, gill nets are amongst the most
suitable fishing gear for catching fish in rocky regions
without damaging the means of catch where it is
impossible to do so by using other means of active
fishing gear; trawl nets and sweeping nets (Hamley, 1975,
Laevastu and Favorite, 1988; Engas and Lokkeborg, 1994,
Kurkilathi and Rask, 1996).

It has been previously reported that the structure, the
material, the mesh size, the netting twine thickness, the
netting twine color and the hanging ratio of the nets that
are going to be used in fishing are influential on the catch
efficiency (Hamley, 1980; Millner, 1985). Light 15 one of
the main environmental factors affecting the wvisual
attributions of fish (Dickson, 1989). Besides light, the
properties of the object or the organism to be seen
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are also important in the process of vision. The color, the
thickness and the size of the object may cause the fish to
det ect, perceive and be attracted by the object and as a
result to respond to the object (Holst et af., 2002). Gill nets
are critically important in fisheries management of target
species for the purpose of the assessment of fish stocks
1n biological research.

The best way to benefit from the fish stocks 15 to
catch them without endangering their future and by
letting them renew themselves. The determination of a
safe footing for fishing is only possible through the
provision of the stock management (Hamley, 1975).
However, many types of fish in various regions are of
varying age, size and weight. Due to this reason, the catch
15 usually of mixed type allowing the unwanted and
endangered species also to be caught along with the
target species. Following the completion of the Keban
Dam, the 687 km?® dam lake has been a food source for
Elazig and other cities m the region owimng to the types
and the amount of fish 1t harbors. It 1s without doubt that
the fish caught from the lake assists in supplying for the
deficiency in the amount of protein acquired from animal

sources. The production and consumption of fish

P 3

Fig. 1: The research area and the study stations

products in the country displays differences amongst the
regions being high in the coastal regions and low in the
inland regions, especially m the central parts of East
Anatolian region.

In this study the aim was to investigate the fish
species that are being economically caught in the Keban
Dam lake Cemisgezek region in terms of their sensitivity to
different colors as well as their concentration in different
colored nets and to detect which color and hanging ratio
is more efficient in terms of different species.

MATERIALS AND METHODS

This study has been conducted between September
2004 and April 2006 m the Keban Dam lake Cemisgezek
region (Elazig/Turkey) (Fig. 1). During the research which
lasted for two fishing seasons, monofilament gill nets of
mesh size 40 mm have been dyed in green, blue, burgundy
and black using fabric dyes and have been made ready for
investigation. Two packs of each of the monofilament gill
nets of mesh size 40 mm are bought. The nets were then
cut in half along its length (200 meshes/2) and each
of the nets with the following mesh sizes were dyed
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in green, blue, burgundy and black. Four colored nets of
each mesh size were adorned with 0.50 and 0.67 hanging
ratios and a total of 8 nets were ready to be used.

The 8 nets with the given specifications above were
randomly added one after the other and were cast (spread)
at approximately 18:00 in the fishing areas. The nets were

collected at 6:00 in the morming. This way, it was secured

for the nets to reside in water for 12 h. The caught fish
were collected from the nets that have been taken out of
the water onto the boat. The casting and the collection of
the nets were achieved solely on human power without
the assistance of any equipment.

The study stations were distributed randomly along
the research area since fish of various sizes may mnhabit
different regions. The fish were caught at depths of
2-20 m. Fish were collected in different cases followmng the
collection of the nets. The number of fish collected from
each net was recorded and their sizes were measured on
the measurement board up to 0.1 cm accuracy with mouth
closed from the tip of the nose up to the longest tail fin as
described by Lagler (1978).

The total weights were recorded in an electronic
balance up to 0.1 g accuracy and were recorded in readily
prepared forms. The length and the weight of the fish
caught in the nets were then recorded in Microsoft Excel
1n categories depending on the hanging ratios, mesh sizes
and colors of the nets. The averages, the standard
deviations and the standard errors were calculated.

The comparison of the fish that were caught in nets
with differing mesh sizes, colors and hanging ratios were
carried out using the chi-square multiple testing in
Microsoft Excel (version Microsoft Office, 2000).

RESULTS AND DISCUSSION

A total of 1169 fish, 606 in the monofilament gill nets
with 0.50 hanging ratio and 563 fish in the gill nets with
0.67 hanging ratio were caught during the research
(Table 1). All fish species and the sub-species that are
under investigation are from the Cyprinidae family. These
are Cyprinus carpio, Barbus esocinus and Barbus
xanthopterus, Capoeta trutta and Barbus rajanorum
mystaceus (Cyprinidae).

All the acquired data have been taken mto
consideration separately in terms of the response to
hanging ratios, mesh sizes and the color of the gill nets.
The distribution of the number and the percentage of the
fish among the different colored gill nets with a 0.50
hanging ratio and a 40 mm mesh size in the study
conducted in Keban Dam lake Cemisgezek region are
shown in Table 2. A total of 331 fish have been caught in
the monofilament gill nets with a 0.50 hanging ratio and a
40 mm mesh size. The distribution of this population with
respect to the net color and the type of the caught species
are shown in Fig. 2. The ¥’ table of the colored gill
nets with 0.50 hanging ratio and a mesh size of 40 mm 1s

Table 1: The number (n) and the percentage (%) of fish caught in different colored gill nets with mesh size 40 mm and with the hanging ratios of 0.50 and

0.67

The 40 mm mesh size

0.50 hanging ratio 0.67 hanging ratio

Green Blue Burgundy Black Green Blue Burgundy Black
Species n %o n %o n % n % n % n %o n %o n %
C. trutta 32 5.28 28 4.62 21 347 80 13.20 58 10.30 39 6.92 7 1.24 74 13.14
C. carpio 8 1.32 5 0.83 16 2.64 6 0.99 5 0.88 6 1.06 9 1.59 7 1.24
B rgjanorum 41 6.77 32 528 17 2.80 19 3.14 49 8.08 7 1.24 16 2.40 32 5.68
Rystaceis
B. esociniis and 6 0.99 8 1.32 7 1.16 5 0.83 7 1.24 8 1.42 6 1.06 9 1.59
B.xanthopterus
Total 87 14.36 73 1205 61 1007 110 18.15 119 21.13 60 10.60 38 647 122 21.66

Table 2: The distribution of the number (n) and the percentage (%) of the fish among the different colored gill nets with a 0.30 hanging ratio and a 40 mm

mesh size
Green Blue Burgundy Black
Species n %% 1 %% 1 %% n %%
C. trutta 32 9.67 28 8.46 21 6.34 80 24.17
C. carpio 8 242 5 1.51 16 4.83 6 1.81
B. rajanorion mystacens 41 12.39 29 8.76 17 5.14 19 5.74
B. esocinus and B, xanthopterus 7 212 1 332 6 1.81 5 1.51
Total 88 26.60 73 22.05 60 18.12 110 33.23
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Table 3: The chi-square distribution table of the fish distribution amongst the different colored gill nets with 0.50 hanging ratio and a mesh

size of 40 mm

Observed Expected Observed Expected Observed Expected Observed Expected
Species no of fish no of fish no of fish no of fish no of fish no of fish no of fish no of fish
C. frufia 32 41 28 34 21 29 80 52
C. carpio 8 9 5 8 16 7 6 12
B. rajanorum mysiaceus 41 30 29 25 17 21 19 37
B. esocinus and B. Xunthopteruy 7 7 11 6 6 5 5 9
Total 88 87 73 73 60 62 110 110
Table 4: The distribution of the number (n) and the percentage (%) of the 807 B C. rrutta
fish among the different colored gill nets with a 0.67 hanging ratio 704 B C. carpio
and a 40 mm mesh size = o B r‘ajanor‘um mysl‘aceus
£ 604 O B. esocinus and
Green Blue Burgundy  Black %D B, xanthopterus
50
Species n % n % n % n % §
C. tutta 58 1711 3% 1151 7 206 T4 21.83 5 407
C. carpio 5 1.48 [ 1.77 9 2.06 7 2.06 _“E 30
B. rajanorum 49 14.45 7 206 16 472 32 9.44 §
HIVSHICeUs z 204
B. esocins and 7 2.06 8 2.36 6 1.77 9 2.66 104
B. xrnhopterus 0
b T T T 1
Total 119 3510 60 1770 38 11.21 122 35.99 Green Blue Burgundy Black
901 m ¢ putta Monofilament colored gill nets
80 B C. carpio . . . .
£ 704 ® B. rajanorum mystaceus Fig. 3: The number of fish caught in the colored gill nets
§ 60 B B esocinus and with 0.67 hanging ratio and a mesh size of 40 mm
o B. xanthopterus
Z 504
k2 ;‘g' to the net color and the type of the caught species
15 =1 . . . . .
£ 50l (Fig. 3). An investigation of the number of fish that has
Z 104 ._I_‘ been caught in different colered nets in Fig. 3, mostly
0 : : T : C. trutta has been caught in the green gill nets (58 fish)
Green Blue Burgundy Black

Monofilament colored gill nets

Fig. 2: The number of fish caught in the colored gill nets
with 0.50 hanging ratio and a mesh size of 40 mm

shown m Table 3. The difference m the amount of
expected and observed fish in response to different net
colors in Table 3 was found to be statistically significant
(¥*=5502,F=9, p<0.05).

Among the caught fish, the total length of C. #rutta
was observed to be in the range of 31.6-40.7 cm and its
weight between 278 and 691 g. The total length
of C. carpio varied between 28.6 and 31.9 cm while its
weight was in a range of 304-467 g. B. rgjanorum
mystaceus had a total length varying between 34.9 and
46.9 cm and the weights varied between 368 and 505 g. For
B. esocinus and B. xanthopterus, the size range was
38.5-43.3 cm and the weight range was 496-804 g.

A total number of 339 fish were caught in the Keban
Dam lake Cemisgezek region in the nets with a hanging
ratio of 0.67 and a mesh size of 40 mm. The distribution of
the mumbers and the percentages of these fish among
different colored nets are shown in Table 4. The
population of 331 fish which have been caught in the
monofilament gill nets with a 0.67 hanging ratio and
a 40 mm mesh size are distributed as follows with respect

whereas . carpio was caught the least (5 fish).
Mostly C. trutta was caught in the blue gill nets (39 fish)
and again C. carpio were caught the least (6 fish) in the
blue gill nets as it was the case for the green gill nets.

The burgundy nets were useful in catching mostly
B. rajanorum mystaceus (16 fish) and Barbus esocinus
and Barbus xanthopterus were caught the least (6 fish).
As it was the case for the blue and the green gill
nets, mostly C. trutta was caught in the black gill
nets (74 fish) and C. carpio were caught the least
(7 fish). The ¢’ table of the colored gill nets with a
0.67 hanging ratio and a mesh size of 40 mm 13 shown in
Table 5.

The difference in the amount of expected and
observed fish in response to different net colors in
Table 5 was found to be statistically significant
(¢’ =49.87, F = 9, p<0.05). Among the caught fish, the
total length of C. #rutta was observed to be in the range
of 28.2-41.2 cm and its weight between 226 and 664 g. The
total length of C. carpio varied between 28.2 and 31.9 cm
while its weight was in a range of 313-516 g.

B. rajanorum mystaceus had a total length varying
between 33.8 and 44.4 cm and the weights varied between
481 and 672 g. For B. esocinus and B. xanthopterus,
the size range was 33.6-39.2 cm and the weight range
was 389-616 g. In this study conducted in the Keban Dam
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Table 5: The Chi-square distribution table of the fish distribution amongst the different colored gill nets with a 0.67 hanging ratio and a mesh size of 40 mm

Green Blue BRurgundy Black

Observed Expected Observed Expected Observed Expected Observed Expected
Species no of fish no of fish no of fish no of fish no of fish no of fish no of fish no of fish
C. trutta 58 68 39 34 7 20 74 63
C. carpio 5 3 3] 5 9 3 7 10
B. rajanorum mystacens 49 41 7 16 16 12 32 37
B. esocinus and B. xanthoplerus 7 4 8 2 6 3 9 11
Total 119 116 60 57 38 38 122 121

lake Cemisgezek region, 2 different hanging ratios; 0.50
and 067 were used. The amount of caught fish with
respect to the mesh size, the hanging ratios and the net
color has been comparatively investigated using the
y’-test. In this research, in accordance with the general
characteristics of Cyprimds, the fish activity was
observed to increase with increasing temperature and
hence the amount of fish caught in fall, winter and spring
were different from each other.

The highest catch efficiency with the colored
monofilament gill nets with a hanging ratio 0.50 and a
mesh size of 40 mm was detected in the spring and the
lowest efficiency was in winter. Investigation of the
seasonal changes m the catch efficiency of the fish
caught in monofilament gill nets with a hanging ratio of
0.50 and a mesh size of 40 mm, the most efficient net in
spring was found as the black net (67 fish, 20.24%) and
the least efficient was the burgundy net (41 fish, 12.38%).
Similarly i fall, the most efficient catch was made m black
nets (26 fish, 7.85%) and the least efficient catch was in
the burgundy nets (12 fish, 3.62%). During the winter, the
most efficient net was the black gill net (18 fish, 5.43%) as
it was the case for the spring and the fall, however, the
least efficient net was the green gill net (5 fish, 4.53%).

The highest catch efficiency with the colored
monofilament gill nets with a hanging ratio 0.67 and a
mesh size of 40 mm was detected in the spring and the
lowest efficiency was m winter. Investigation of the
seasonal changes m the catch efficiency of the fish
caught in monofilament gill nets with a hanging ratio of
0.67 and a mesh size of 40 mm, the most efficient net in
spring was found as the black net (79 fish, 23.29%) and
the least efficient was the burgundy net (19 fish, 5.59%).
In fall, the most efficient catch was made in green
nets (40 fish, 11.79%) and the least efficient catch was in
the burgundy nets (11 fish, 3.23%). During the winter, the
most efficient net was the green gill net (25 fish, 7.38%)
and the least efficient net was the blue gill net (& fish,
1.77%). Catching fish by using unsuitable fishing gear
ensures without doubt to harm the fish stocks. The catch
force as well as the technical specifications of the fishing
gear should be suitable for the stock. Over-practiced
catch force would cause depletion in the stocks while not

using the catch force enough would result m the
mefficient utihzation of the stock resources. The
effectiveness of the catch force (the fishing boat and the
number of fishermen, the mumber of nets or their length)
1s calculated from the amount of fish caught per unit catch
force. The catch efficiencies of fishing gears are
dependent upon the type of fish that is aimed to be
caught. For this reason, the information on how different
fishing gears affect the different types of fish isa
crucial knowledge in fisheries management (Ricker, 1975;
Prouzed and Dumas, 1988; Pawson, 1991; Balik and
Cubuk, 2001).

During a catch operation, non-targeted species are
also caught, sometimes in not so inconsiderable amounts,
together with the desired species. The fact that
approximately 27% of the world’s fish products comprise
of undesired species that have been caught sets out the
size of the problem clearly (Alverson et al., 1994).

Tt has been previously reported that in selective
catching of target species, color selection would be
suitable and hence decrease the amount of undesired
catch (Steinberg, 1964, Antony, 1981; Cui et al., 1991,
Wardle et al., 1991; Trunen, 1996). In this study that has
lasted for two catch seasons, gill nets of 4 different
colars; green, blue, burgundy and black with a 40 mm
mesh size and with two different hanging ratios; 0.50 and
0.67 were used.

In the research using gill nets of 9 different colors
(white, orange, vellow, brown, dark brown, light blue,
navy, light green, khaki) in the Umnited States, in the new
Mexico lake, Jester (1973) reported that all colored nets
were effective in catching different types of fish and that
a statistically meaningful relation existed between the gill
net color and the fish species. In the study using gill nets
of 4 different colors (green, blue, burgundy, black), a
statistically meaningful (p<t0.05) relation was observed
between the fish species caught and the color of the net
that has been used to catch that fish. The sensitivity of
different fish species for gill nets of different colors has
been in accordance with the results obtained by Jester
(1973). In the study, the most efficient net was identified
to be colored m black and this was followed by the green,
blue and burgundy nets for the gill nets of 40 mm mesh
size and a hanging ratio of 0.50.
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The most efficient net was identified to be colored in
blue and this was followed by the black, green and
burgundy nets for the gill nets of 40 mm mesh size and a
hanging ratio of 0.67. Steinberg and Bohl (1985) as well as
Tweddle and Bodington (1988) reported in their studies
that lighter colored nets were more effective than the
darker colored nets. In this study conducted i the Keban
Dam lake, the lighter colored gill net (blue) was found to
be more effective in gill nets with a hanging ratio of 0.67
and a mesh size of 40 mm. From thus aspect, the conducted
study is in accordance with the studies of Steinberg and
Bohl (1985) and Tweddle and Bodington (1988).

Kara has reported that the darker nets were more
effective than the lighter nets in the study conducted in
the Mediterranean on Diplodus annularis. In this, study
the darker colored gill net (black) was found to be more
effective in monofilament gill nets with a hanging ratio of
0.50 and a mesh size of 40 mm.

The catch performance of 8 different gill nets (red,
black, white, blue, light green, khaki, yellow and brown)
was evaluated on 4 different species in Beysehir lake and
different colors were observed to aid in catching different
types of fish. Another study in India reported white nets
to be more effective than the vellow, green, brown and
blue nets (Narayanappa et al., 1977). In that particular
research, it has been reported that even the shade of the
color affected the type of fish that was caught.

The color of the most efficient nets in terms of the
total amount of fish caught in Beysehir lake n descending
order is red, black, white, light green, yellow, blue, khaldi,
brown and specifically for Stizostedion lucioperca, the
order is light green, yellow, white, red, black, blue and
dark green (Balik and Cubulk, 2001).

Several researchers (Steinberg, 1964; Jester, 1973)
have stated that in selective catching of target species,
color selection would be suitable and hence decrease the
amount of undesired catch and therefore it is important for
stock management. The material and the color of that
material used in the making of the gill nets were reported
to be effective on the catch efficiency and materials with
lighter colors were especially 1.8 times more effective on
the catch efficiency than the darker colored materials
(Tweddle and Bodington, 1988). In this study conducted
in the Keban Dam lake, the most efficient net was
identified to be colored in black and this was followed by
the green, blue and burgundy nets and a statistically
meaningful (p<0.05) relation was observed between the
fish species caught and the color of the net that has
been used to catch that fish. These findings were in
accordance with the other studies that were stated above

(Tweddle and Bodington, 1988). However, Balik and
Cubuk (2001) have investigated the catch selectivity of
8 different gill nets (red, black, white, blue, light green,
khaki, yellow and brown) and the color of the most
efficient nets in terms of the total amount of fish caught in
descending order was red, black, white, light green,
yellow, blue, khaki and brown but they have found that
thus relation was nsigmficant (p=0.05). These findings are
not in accordance with the data from the thesis study.

It 1s however, possible to explan this discrepancy to
be due to the differences in the research locations and the
species of the caught fish. In a study in Egridir lake on
Stizostedion lucioperca and Carassius gibelio (Balik and
Cubuk, 2006), the most efficient net for Stizostedion
fucioperca was reported as the white net and for
Carassius gibelio it was the dark green net. Tn this study
conducted in the Keban Dam lake Cemisgezek region,
burgundy nets for Cyprinus carpio, blue nets for Barbus
esocinus and Barbus xanthopterus, black nets for
Capoeta trutta and green nets for Barbus rajanorum
mystaceus were determined to be efficient. Both studies
are 1n accordance with each other in the sense that the
fishing efficiency of the caught fish species differ with
colored nets i various colors.

Nomura (1978) has reported that the most suitable
hanging ratios for gill nets were ranging between 0.30 and
0.50. In the study, the most suitable hanging ratio was
found as 0.50 in terms of the amount of fish that has been
caught. This 18 n accordance with the results obtained by
Nomura (1978).

Backiel and Welcomme (1980) have previously stated
that the gill nets with 0.50 hanging ratio was more
effective than the gill nets with 0.67 hanging ratio. The
study also states that 0.50 hanging ratio was more
effective than 0.67, thus m compliance with the study
conducted by Backiel and Welcomme (1980). Karslen and
Bjarnason (1986) have reported the most suitable hanging
ratios to range between 0.50 and 0.80. The study also
states that the most suitable hanging ratio was 0.5 hence
in  compliance with the study was conducted.
Machiels et al. (1994) have identified the nets with 0.50
hanging ratio to be more efficient than the nets with 0.25
hanging ratio m a study on Stizostedion lucioperca and
Abramis brama. In the study on Cyprinus carpio, Barbus
esocinus, Barbus xanthopterus, Capoeta trutta and
Barbus rajanorum mystaceus, the 0.50 hanging ratio was
found to be more efficient than 0.67. The structure of the
mesh 1s directly related to the hanging ratio. Because the
shape of the ideal mesh may differ for different species
and for even different populations of the same species
inhabited at different geographical locations and since the
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probability of fish being caught in the net increases as the
hanging ratio decreases, these two studies display similar
characteristics n their findings.

In the research using gill nets with 0.5 or 0.67
hanging ratio and 40 mm mesh size, the statistical
comparison of the number of fish caught in green, black
and burgundy nets did not vield a statistically significant
relation (p=>0.05) whereas the relation was significant for
the blue nets (p<0.05). Balik and Cubuk have concluded
that the difference in the amount of fish caught in gill nets
with 0.33, 0.40, 0.50, 0.60 and 0.67 hanging ratios were
statistically insignificant (p=>0.05). In that aspect, this
study of Balik and Cubuk is in accordance with their
thesis study where burgundy, black and green nets with
40 mm mesh size were used. In this study conducted in
Keban Dam lake, the investigation of the number of
seasonally caught fish led to the conclusion that spring
1s the season with the highest catch efficiency and winter
is the season with the lowest catch efficiency.

Balik and Cubuk (2001) have deduced the most
efficient season to be fall and the least efficient season to
be winter in the studies conducted in Beysehir lake. Tt is
possible to link this difference to several lake specific
characteristics such as the condition of the fish, the
nutritional capacity of the habitat, the depth of the lake

and the water temperature.
CONCLUSION

In many countries in the world, gill nets of various
sizes are widely used both in seas and in inner waters.
The efficiencies of these nets can only be evaluated
based on the fish species in that region. Despite having
broad inner water regions, the country draws attention
with its inadequate production. Before all else, it 1s
imperative to encourage the replacement of the nets with
low efficiencies with lighly efficient nets that would not
endanger the structure of the population.
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