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ABSTRACT
Sodo (push net) is a fishing gear used to capture Rebon shrimp (Acetes indicus H. Milne-Edwards,
1830) by fishermen in Tanah Kuning water and it has a construction for varied operation depth. The
purpose of this study was to determine the combination of the size of the mouth width and depth of
operation of Sodo to get the most Rebon shrimp catch in the waters of Tanah Kuning. The study method
used is experimental with Randomized Block Design (RBD). The first group is the size of the width
used, equaling 4.8 m, 6 m, and 7.2 m, and depths of 0.5 to 3 m, and 4 to 6 m. The catch data was taken
on January 15-22 2019. The results show that the A2B1 treatment, which is a combination of the size of
the mouth width of 6 m and operated at a depth 0.5 – 3 m, was the best treatment, with the highest catch
of mass 238 kg.
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1. INTRODUCTION
Waters of Bulungan Regency are the largest fisheries sector in North Kalimantan with an
area of about 1,982,075 hectares and a coastline of 381,755 kilometers. The fishing business in
Bulungan Regency estimated fish stock/MSV of 29,000 tons a year with the production of new
sea fishing 8,671.5 tons/year or only 29.9% of the potential. In other words the capture fisheries
business in Bulungan Regency has not been done optimally.
One of the biggest fisheries product contributors in Bulungan Regency comes from Tanah
Kuning Village, Tanjung Palas Timur District. Tanah Kuning Village is an area in the eastern
part of Bulungan Regency. This area is one of the centers for fishing and producing (dry / wet),
anchovy and shrimp (DKP Bulungan 2015) [1].
The main commodity landed at Tanah Kuning fish landing (PPI) base is Rebon Shrimp.
Rebon Shrimp is a type of white shrimp from the genus Acetes inhabit coastal estuarine waters
in tropical, subtropical and temperate parts of the world (Xiao 1993) [2]. Shrimp Rebon has a
body length ranging from about 1 to 3 cm and cannot grow into large numbers, live in large
numbers and emerge periodically in certain months. The spawning season occurs in the summer
of July and August with the peak in July (Oh 2002) [3]. Shrimp Rebon is a commodity that has
a high economic value. The Rebon shrimp landed at PPI Tanah Kuning was captured using
Sodo (fishing gear push net).
Sodo (push net) is one of the fishing gears that is included in the push net. Sodo's
operation is driven, where the net is placed in front of the boat (Abdulaziz 2018) [4]. Push trawl
is included in the category of trawl referred to in article 2 of the Regulation of the Ministry of
Maritime Affairs and Fisheries No. 2 of 2015. Push nets can be used to effectively sample both
pelagic and littoral larval fish communities (Claramunt 2005) [5]. The sodo fishing gear is
usually used to catch Rebon shrimp. Broadly speaking, the sodo construction consists of
wooden framed mouth parts, bodies and bags (Apandi 2007) [6]. The sodo fishing gear used in
Tanah Kuning Village, namely Sodo, is made of ‘waring’ and wood-framed base material
which is operated by boat. Sodo fishing equipment operating in Tanah Kuning waters is
characteristic with several differences including the size of the length of the bag, the width of
the opening of the mouth and the length of the stick frame. In addition to differences in the
construction of fishing gear, there are also differences in the depth of operation, where the
variables are thought to affect the catch.
The right size of fishing gear is needed in order to obtain optimal catches. The width of
the sodo mouth and the ideal operating depth of the catch of Rebon shrimp in Tanah Kuning
waters is very important to know and study in order to obtain optimal catches. The purpose of
this study was to determine the combination of the size of the mouth width and the depth of
operation of Sodo to get the highest Rebon shrimp catch in the waters of Tanah Kuning.

2. RESULTS / EXPERIMENTAL
The study of Rebon shrimp capture using sodo fishing gear (push net) was carried out in
the waters of Tanah Kuning, Bulungan Regency, North Kalimantan in January 2019. The
material used in this study was data on Rebon shrimp weight caught by sodo nets. The
equipment used is 6 units of fleet catching sodo nets, meters, Global Positioning System (GPS),
thermometers, refractometers, scales, cameras, and stationery. The method used is the
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experimental method. There were 6 treatments with each treatment carried out with 3 repetitions
as follows.
Table 1. Notation treatment.

Notation

Sodo mouth
opening width, m

Depth, m

A1B1

4.8

0.5-3

A2B1

6

0.5-3

A3B1

7.2

0.5-3

A1B2

4.8

4-6

A2B2

6

4-6

A3B2

7.2

4-6

Construction of sodo fishing gear according to Kusuma (2017) consists of stalks / sticks,
frames, legs / shoes, sodo bodies, pockets, buoys, and lifting ropes. The sodo operation
procedure begins by attaching and binding to the wooden stick, the stick that has been connected
to the lowered net (setting). Sodo is then pushed along the shore for 3-4 hours (towing). The
catch is raised above the ship via cod end (hauling) (Kusuma 2017) [7].

Figure 1. Sodo (Push net)
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The data taken in this study are primary data and supporting data. Primary data was taken
by conducting observations, measurements and interviews directly with sodo fishing fishermen
in Tanah Kuning Village. Conducting surveys and measurements of Sodo's mouth width and
comparing catches were based on mouth width and operating depth, while the supporting data
in the form of environmental parameters covered physical conditions of waters which include
water temperature and salinity.
The parameters of this study are the total weight of caught rebon shrimp and water quality
which includes salinity and water temperature. Analysis of the data used is descriptive in the
form of case studies. Weight data for the number of catches collected was then analyzed using
Analysis of Variance (Anova), with F test. The experimental design used was factorial
randomized block design (RBD). The F statistic test basically shows whether all the
independent variables included in the model have a joint effect on the dependent variable
(Kuncoro 2003) [8]. Fhit <Ftab accepts H0 if there is no relationship between the two variables
on the catch, and Fhit> Ftab rejects H0 if there is a relationship between the two variables on
the results of the conversation. If there is a difference between the treatment followed by the
Duncan Test to determine the width of the sodo mouth and the depth of operation, then it gets
the best Rebon shrimp catch. Water quality data covering temperature and salinity were
analyzed descriptively comparatively.
2. 1. Research Sites
The research place is located in Tanah Kuning Village, Tanjung Palas Timur District,
Bulungan Regency, North Kalimantan. It is located 81.8 km from the city center of Bulungan
Regency which can be reached for 156 minutes using public transportation. The majority of the
residents of Tanah Kuning Village work as traditional fishermen. Some of the boat stops are in
Muara Sungai RT 01 and some are on the beach side RT 02. The beachside of RT 02 is a fish
landing base (PPI) that serves as a place for weighing Rebon shrimp caught, collecting data,
and selling it directly to collectors. The operation area of the sodo fishing gear in Tanah Kuning
Village at least fulfills several criteria for fishing operations, such as flat bottom surface
(sloping). It has a muddy sand substrate which is an area suitable for fishing gear such as sodo
and there is no coral reef ecosystem around the site research so that it does not have the potential
to damage the environment.
2. 2. Sodo Catch (Push net)
Catch results the catch of sodo fishing gear in Tanah Kuning Village, which was obtained
after 3 repetitions, was dominated by Rebon shrimp, because this fishing gear was deliberately
designed to catch Rebon shrimp. Other catches are Jerbung shrimp, Vaname shrimp, Windu
(Black tiger) shrimp, Small Layur fish, Gulama fish, Pepetek fish, Crab and Jellyfish [19-37].
Data on the number of Rebon shrimp catches obtained during the study period can be
seen in the following graph – Figure 3.
The overall weight of Rebon shrimp caught by sodo net, caught during the study was
1202 kg or as much as 1.2 tons. Based on the graph of the catch data above, it can be seen that
there are differences in the number of catches based on the treatment. The average catch was
as follows: A1B1 = 72 kg, A2B1 = 79.33 kg, A3B1 = 69 kg, A1B2 = 65.33 kg, A2B2 = 62 kg,
and A3B2 = 56 kg. The A1B1 treatment received a total catch of 216 kg, the A2B1 treatment
got 238kg of total catch, and the A3B1 treatment got a total catch of 207 kg. The size of the
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mouth that is not too wide causes the operating time (towing) to be faster because it does not
filter the volume of water in large quantities so that it can pass through the catchment area
which is getting more and more long. The wide mouth width causes the sodo net to filter the
volume of water in large quantities and the fast operating time, so it can increase the catch
(efficiently), while the mouth size that is too wide causes the towing process to last longer,
because to much water is filtered through sodo's mouth so that it makes the ship move more
slowly. This is considered to be less efficient in fishing operations.

Figure 2. Rebon shrimp (Acetes indicus H. Milne Edwards, 1830).
Distribution: Indo - West Pacific.

The A1B2 treatment obtained a total catch amount of 196 kg. The number of catches
treated by A1B2 is higher than the catches of A2B2 and A3B2. This is because A1B2 has a
smaller size of mouth width so it does not filter the volume of water in large quantities and
accelerate the speed of movement of the ship. The faster the movement rate of the ship, the
longer the path of the fishing area that is traversed so that higher volume of water is filtered.
The wider the size of the sodo mouth which is operated at a depth of 4-6 meters, the more
difficult it is to carry out fishing operations because of the influence of the water fields such as
very choppy waters and sodo which do not reach the bottom of the waters.
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Sodo Catch (kg)

The more filtered water or the maximum mouth width will make the volume of filtered
water during fishing operations greater in number and the catches theoretically getting bigger.
Based on research, Ermasuri (2000) states that differences in the size of the mouth width of the
fishing gear influence the amount of the catch and do not show differences in the size of the
catch [9]. Ayodhyoa (1981) states that opening the net mouth maximally during towing can
filter out the volume of water that is increasing so that the number of catches can be as much
as possible [10].
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Figure 3. Data on amount of catch

The catch of Rebon shrimp increases with the increasing width of Sodo's mouth, then
after crossing the peak, at a certain point the catch decreases. Hanafi (2011) states that the
increase in the length of the net used will cause the fishing area to be wider, but on the other
hand it causes the operation time of the fishing gear to be longer [11]. The curve of mouth width
measurement pattern on the catch can be seen in the following graph (Figure 4).

Figure 4. Mouth size wide pattern curve
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The difference in the number of Rebon shrimp caught is thought to be influenced by the
size of the mouth width of the sodo fishing gear used. Putri (2013) stated that the net length
variable had a positive and significant effect on the catch. The dependence of the length of the
net to the catch shows a fairly high correlation, and shows the relationship between the length
of the net and the very close catch [12].
Based on the results of the study, the total weight of Rebon shrimp caught for 3 repetitions
at a depth of 0.5-3 meters ranged from 66 to 83 kg, and at a depth of 4-6 meters the total weight
of caught Rebon shrimp was only 51-72 kg. Depth value of catch is 6.17, where the value of
Fhit > Ftab so that there is a significant difference in the treatment of depth which is very
significant at the test level of 95% and 99%.
Most Rebon shrimp was caught in shallow areas (less than 4 m) close to the mouth of the
river with characteristics of turbid waters and slightly wavy. The number of catches decreases
with increasing depth of operation, presumably because rebon shrimp look for food towards the
beach or river estuary which has many plankton. This is made clear by Odum (1996) who states
that shallow water is an area affected by tides, where fresh water mixes with sea water and
fertile areas by water resources [13]. Budiman (2006) also states that fertile waters are utilized
by microscopic organisms to carry out photosynthesis where, when the waters are hot, optimal
sunlight penetration can reach the bottom of the shallow waters so that this proves that depth
affects a lot of whether or not the catch is due to food sources [14]. The curve of the depth
pattern towards the catch can be seen in the following graph (Figure 5).

Figure 5. Depth pattern curve

Adult shrimps prefer clear waters with a depth of 1-5 meters, while young shrimps are
more tolerant of turbid waters (Kanna 2006) [15], and Kusuma (2012) states that the depth of
installation of fishing gear affects catch [16]. Shrimps are spread from shallow waters to deep
sea waters, but commercial fishing activities are centered in shallow waters, namely the depth
of waters of 5-6 m (Sjahrir 2001 in Prasetiyo 2014) [17].
Repeat Fcount value (2.39) is smaller than Ftable value at the test level of 95% (4.1) and
99% (7.56) which means accept H0, so it can be concluded that the test does not affect the
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amount of rebon shrimp catch. The treatment count value (20.94) is greater than the Ftable
value at the test level of 95% (3.33) and 99% (5.64) which means reject H0, so it can be said
that there is a relationship between the treatment of the number of catches.
Duncan's further test was carried out with the aim of testing the differences between all
treatment couples. The test results showed that there were significant differences in all
treatments (operating depth, mouth width, and both interactions) which were quite significant,
and there were no significant differences between replications at the 95% test level. However,
there was no significant difference in the interaction between depth and width of the mouth
opening at the test level of 99%.
2. 3. Water Quality Parameters
External factors have an important influence on the activity of aquatic organisms.
Temperature is one of the external factors that influence fish production and influences
important activities in fish such as breathing, growth, reproduction and appetite (Huet 1971 in
Lusianti 2013) [18]. The value of temperature at a depth of 0.5-3 m ranges from 27-28 °C, while
the temperature value at a depth of 4-6 m ranges from 26-27 °C. Manurut Zulpikar (2016),
classified temperature conditions of 23.5-30.8 °C as still suitable for the life of shrimp [19].
Salinity is a limiting factor for the survival of macrozoobenthos, including crustaceans,
both living in freshwater, brackish water, and seawater (Pratiwi 2010) [20]. The salinity value
at a depth of 0.5-3 m averaged around 24.5 ppt and the salinity value at a depth of 4-6 m
averaged around 26.5 ppt. Alfitriatussulus (2003) in (Pratiwi 2010) states that, the optimum
salinity for crustaceans ranges from 23-26 ppt and the optimum value of tolerance to salinity in
seawater is 35 ppt [20]. Estimation of the catching area of rebon shrimp by Tanah Kunig
fishermen is still traditional in nature by seeing natural signs. According to the fishermen of
Tanah Kuning Village, the best catching area for rebon shrimp is an area that is still affected by
fresh water or an area close to the mouth of the river. The waters are slightly choppy and the
color of the water is slightly cloudy.

3. CONCLUSIONS
The results of the study showed that the treatment of A2B1 was a combination of sodo 6
m wide mouth size and operated at a depth of 0.5 - 3 m which was the best treatment with the
highest catch of 238 kg.
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