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Abstract. This research aims to simplify the trammel net construction for increasing catch, without 
reducing the species composition. The trammel net construction was simplified. It consisted of two net 
layers only, with mesh size of 66.04 cm and 4.445 cm, which was placed behind. The net with small 

mesh size has two distributions of vertical slackness, in the middle and lower side of the net. The 
simplified and normal trammel nets were operated simultaneously and arranged alternately. The results 
showed that both trammel nets caught the same species of fish and shrimp, namely: shrimp (Penaeus 
spp.), swimming crab (Portunus sanguinolentus Herbst, 1783), flounder (Cynoglossus sp.), saddle grunt 
(Pomadasys maculatus Bloch, 1793), pony fish (Leiognathus equulus Forsskål, 1775), threadfin 
(Eleutheronema tridactylum Bleeker, 1849), spotted sicklefish (Drepane punctata Linnaeus, 1758), 
Bombay duck (Harpadon nehereus Hamilton, 1822), stingrays (Dasyatis sp.), and anchovies 
(Stolephorus purpureus Fowler, 1900). The simplified trammel net caught 1090 individuals, 2.06 times 
more compared to the normal trammel net (528 individuals). 
Key Words: hydrodynamic force, simplified trammel net, slackness, trammel net. 

 

 

Introduction. Sweeping trammel net is classified as a gill net. It is operated by 

dragging, to sweep the surface of the sea floor, forming from a quarter of a circle to a 

semicircle (Dudley & Tampubolon 1985). The fishing targets are demersal organisms, 

especially shrimps (Fauziyah et al 2018). Its construction consists of two layers of outer 

net and one layer of inner net. The outer net has a bigger mesh size compared to the 

mesh size of the inner net, but its size is smaller. 

Fishermen assume that the inner net of the trammel net will produce a pocketing 

shape, either vertically or horizontally, while being operated. The pocketing shape and 

the size of the trammel net are determined by the construction of the outer net (Thomas 

et al 2003). Fishes and shrimps swept by trammel net will be pocketed and entangled. 

Yet, that not might be the case, in its entirety. 

The trammel net has three net layers made of multifilament polyamide (PA) that 

are submerged in the water (Palabiyik & Bahadur 2002). Its density is 1.14 kgf m-3, 

heavier than sea water density, which is 1.025 kgf m-3 (Webb 2021). The existences of 

buoys on the upper side of the trammel net and weights on its lower side make both 

outer nets stretched in the water. Some parts of the inner net will be stretched, and the 

other parts will produce slackness, piled up on the surface of the sea floor (Figure 1a). 

The catch of trammel net will be accumulated in the lower side. 

One solution to distribute the catch in more parts of the trammel net is to create 

the slackness of the inner net in several areas vertically. Mardiah et al (2016) distributed 

the slackness in three positions, namely upper side, middle side, and lower side of the 

trammel net (Figure 1b). The result was a catch 2.1 times more productive compared to 

the normal trammel net (Figure 1a). Fishes and shrimps were only caught in the middle 

and lower side. The lack of the catch occurred because the collection process was difficult 

due to the existence of the outer net in the front side. Rihmi et al (2017) enlarged the 

mesh size of both outer nets (Figure 1c), to obtain a bigger pocket. It doubled the catch 
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compared to the normal trammel net. The collection process of fishes and shrimps was 

also easier.  

 

 
 

Figure 1. a - side view of a normal trammel net; b - Mardiah et al (2016); c - Rihmi et al 

(2017). 

 

Trammel net construction from research by Rihmi et al (2017) can be simplified further 

to increase the catch, make collection easier, and reduce the cost of trammel net making. 

One of the outer nets could be removed because lack of function. The slackness in the 

upper side can also be removed due to its side becoming flat when the trammel net is 

being operated. The upper side only has the function of luring fish into middle and lower 

sides of the net.  

Research related to inner net slackness of trammel net is difficult to find. Most 

studies focus on selectivity (Fabi et al 2002; Park et al 2011; Kalaycı & Yeşilçiçek 2012; 

Olguner & Deval 2013). Some recent studies discuss the discard reducing of trammel 

nets (Gökçe et al 2015), and technical characteristic and trammel net design (El-Bokhty 

2017). The aim of study was to prove that the simplification of trammel net construction 

can produce more catch than normal trammel net, without reducing the species 

composition. 

 

Material and Method 
 

Time and location of the study. The experimental study of the trammel net was 

conducted with 28 repetitions in April 2021. Fishing time started at 05.00 AM  and 

finished at 15.00 PM. The trammel net was operated in Sangrawayang waters, Sukabumi 

District, West Java Province, Indonesia, in a water depth between 7 and 15 m (Figure 2). 

 

Construction of trammel nets. The construction of simplified trammel net (ST) was 

different from the normal trammel net (NT) (Figure 3). The backside net was removed 

because it did not help in producing the pocketing shape. The upper side was only one 

layer net made of multifilament polyethylene (PE), thread diameter 0.4 mm, and mesh 

size 4.44 cm. The other parts of net layers were made of multifilament polyamide (PA). 

Front net consisted of mesh of 66.04 cm, bigger than in the other net with 4.44 cm in 

size. Furthermore, net layers made of PA were tied up horizontally on each other to 

create two slackness areas in the form of a pocket, namely the upper and lower pockets. 

Specifications of both trammel nets are detailed in Table 1. 
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Figure 2. Location of experimental study of trammel net. 

 

 
 

Figure 3. Trammel net constructions. 

 

Field test. The experimental method was used in the research by operating five 

simplified trammel nets and five normal trammel nets simultaneously in the field. Both 

types of trammel net were arranged alternately to reduce data bias. The procedure of 

operation was as follows: 

1. Marker buoys were deployed, anchor lowered, and then the first trammel net was 

deployed. 

2. The fishing boat moved toward the currents and the next trammel net was deployed. 

3. The end of the trammel net upper rope was knotted with 10 kg weight and to the 

fishing boat by using other ropes with 10 m and 30 m in length, respectively. 

4. The trammel net was dragged to form a semicircle from a quarter circle (Figure 4). 

5. The trammel net was lifted onto the fishing boat and the catch was collected from the 

net. 
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6. The amount and species composition of each catch was determined. 

7. The fishing activity was conducted next in a different location. 

 

Table 1  

Specifications of the trammel net 

 

Name of parts 
Trammel net 

Simplified trammel net Normal trammel net 

1. Net Front side Inner net 

Material and mesh 

size 
PA 210 D/6; ◊ 4.445 cm PA 210 D/6; ◊ 4.445 cm 

Net dimension 33×2 (m); 1.440×53 (mesh) 33×2 (m); 1.440×53 (mesh) 

Length 33 m 33 m 

Primary hanging 

ratio 
51.56%; 85.68% 51.56%; 85.68% 

 Back side Outer net 

Material and mesh 

size 
PA 210 D/6; ◊ 66.04 cm PA 210 D/6; ◊ 66.04 cm 

Net dimension 33×1 (m); 75×2 (mesh) 33×1.5 (m); 252×7 (mesh) 

Primary hanging 

ratio 
65.33%; 75.71% 51.56%; 85.68% 

3. Buoy rope PE; ø 4 mm; 33 m; 0.05 kgf PE; ø 4 mm; 33 m; 0.05 kgf 

4. Weight rope PE; ø 4 mm; 33 m; 0.05 kgf PE; ø 4 mm; 33 m; 0.05 kgf 

5. Buoy 40 Plastic (3.04 kgf) 40 Plastic (3.04 kgf) 

6. Weight 116 Lead (4.20 kgf) 116 Lead (4.2 kgf) 

 

 
 

Figure 4. The view of the trammel net in the waters. 

  

Data analysis. Data was collected from the catch of trammel net, for both fish and 

shrimp. Data analysis used descriptive statistics and statistics test. Descriptive statistics 

consisted of data tabulation and presenting grouping data by using diagrams and figures 

(Walpole 1982). The experimental design used in this study was CRD (Completely 

Randomized Design), while ANOVA statistic test applied in this study was to calculate the 

significancy different of treatment toward the catch. As a post-hoc test, Duncan’s test 

was conducted with a probability level of 5%. Based on Argyrous (2005), the statistics 

test must be applied to data normally distributed. Therefore, normality test was applied 

in advance by Kolmogorov-Smirnov tests. 
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Results and Discussion 

 

Catch composition. Both simplified and normal trammel net caught ten species of 

demersal organisms, namely shrimp (Penaeus spp.), swimming crab (Portunus 

sanguinolentus), flounder (Cynoglossus sp.), saddle grunt (Polypedates maculatus), pony 

fish (Leiognathus equulus), threadfin (Eleutheronema tridactylum), spotted sicklefish 

(Drepane punctata), Bombay duck (Harpadon nehereus), stingrays (Dasyatis sp.), and 

anchovies (Stolephorus purpureus). The total catch was 1618 individuals and is detailed 

in Figure 5.  

 

 
 

Figure 5. Catch composition of each species 

 

Swimming crab was the dominant catch of the trammel net, with 488 individuals, or 

30.16% of total catch. Shrimp was the main target of fishing, and 251 individuals 

(15.51%) were captured. Both swimming crab and shrimp are dominant because the 

fishing was conducted in the fishing season for swimming crab and shrimp, which is mid-

April (Kitada & Shiota 1990) and February-April (Ernawati et al 2017), respectively. The 

trammel net was also operated by sweeping the surface of sea floor, which is the habitat 

for swimming crab (Thomas et al 2003; Hamid et al 2016; Asphama et al 2015) and 

shrimp (Hindley 1975; Marcia 2004; Fauziyah et al 2019), increasing the probability of 

catching the two species. 

The most caught demersal fish was the flounder, with 271 individuals (16.75%), 

followed by saddle grunt (155 individuals; 9.58%), pony fish (136 individuals; 8.41%), 

and threadfin (130 individuals; 8.03%). The possibility of catching all four organisms was 

high, because the fishing season of flounder and pony fish is throughout the year 

(Vinagre et al 2006; Imran & Yamao 2014), while for saddle grunt and threadfin is in 

January-April (Falahatimarvast et al 2012). The trammel net fishing area was located in 

the coast and estuary. It is the natural habitat for flounder, saddle grunt, pony fish, 

saddle grunt, and threadfin (Yasuda et al 2010; Peterson & Lowe 2019; Anshary et al 

2002; Lee et al 2011; Childs et al 2008; Kulbicki et al 2009; Asriyana et al 2018; 

Rustandi et al 2019).  

Meanwhile, demersal organisms caught in small amounts are Bombay duck (43 

individuals; 2.66%), spotted sicklefish (43 individuals; 2.66%), and stingrays (20 

individuals; 1.24%). All four organisms were captured in small numbers because their 

fishing season did not match the fishing activity of the study. Bombay duck fishing 

season occurs in September-October and May-June (Bapat 1970), spotted sicklefish 

fishing season in June-August (Pillai & Devadoss 1975), and stingray fishing season in 

September-February (Paulangan et al 2020). 
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There were 1090 organisms, or 67.37% of total catch, produced by the simplified 

trammel net. Meanwhile, the normal trammel net only caught 528 individuals (32.63%). 

Duncan’s test showed an Fvalue of 9.73, higher than Ftable of 4.06, meaning that simplified 

trammel net was more productive compared to the control variable with confidence level 

5%. The advantage of the simplified trammel net is its high slackness. High slackness 

creates more flexibility, so, when dragged by fisherman, it will create bigger pockets and 

catching more fish. According to El-Bokhty (2017), the success of trammel net fishing is 

determined by the inner net slackness that create pockets. The existence of pockets in 

two positions made two-thirds of the simplified trammel net body to produce a high 

possibility to catch the organisms. On the other hand, normal trammel net caught fish 

and shrimps in small amounts, because its slackness accumulated in the lower side of the 

net. The pockets were not made while the trammel net was being operated.  

 

The effect of trammel net dragging. The operation of trammel nets by towing one of 

the ends causes the trammel net shape to change. The upper rope is affected, thus, the 

net body will be pulled down and curved (Figure 4). The situation affects the different 

number of fish and shrimp caught according to the position on the net body vertically. 

Figure 6 shows the total number of catch with both trammel nets according to its 

position on the net body vertically. The catch was mostly distributed in the lower side of 

the trammel net, with 1088 individuals, or 67.24% of all the catch. Furthermore, 466 

individuals (28.80%) were distributed in the middle side and 64 individuals (3.96%) in 

the upper side. The number of catch in every position of the net body and the total 

number in each trammel net mainly affected by the shape of the fishing net during the 

dragging process.  

 

 
 

Figure 6. The catch of simplified trammel net and of the normal trammel net based on its 

position on the net body vertically. 

 

The upper side of the trammel net tends to be flat against currents or in the direction of 

dragging. Therefore, its main function is only to steer fish and shrimp. The condition of 

its inner net is also tight, which makes fish and shrimp hard to catch. Different conditions 

occurred on the middle and lower side. The shape tends to be upright against the 

currents. Therefore, the possibility of fish and shrimp to be captured is very high. The 

catch in the lower side apparently was in large amount due to the trammel net operated 

by sweeping the surface of the sea floor, its main target being demersal organisms 

(Batista et al 2009). 

The shape of the simplified trammel net and normal trammel net is different while 

being operated (Figure 7). The causes are the existence of hydrodynamic pressures 

toward the net, either due to currents or the motion of the trammel net. Fridman (1986) 

explained that the area of net exposed to the currents certainly produces hydrodynamic 

pressures on the fishing gear. Fujiishi et al (1992) and Puspito et al (1997) explained 

that the interaction between the lower side rope and the surface of sea floor causes 
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friction. The combination of these factors causes the trammel net to form a curvature to 

the surface of the sea floor. 

Simplified trammel net only consists of two layers of net, but with the inner net 

exposed directly against the currents. Hydrodynamic pressure received by the simplified 

trammel net increases compared to that of the normal trammel net, with its inner net 

only accumulated in the lower side of the trammel net. The main advantage of the 

simplified trammel net is that both the middle and lower sides of the net body create 

slackness and many pockets. Therefore, many fish and shrimp are caught easily in these 

areas. Any attempts from fish or shrimp to escape will make them more likely tangled 

(Losanes et al 1992). Meanwhile, the slackness of the normal trammel net is very low, 

and fish or shrimp are rather difficult to catch. 

 

 
 

Figure 7. Side view of the trammel net while being operated; HST - simplified trammel 

net; HNT - normal trammel net; WST - sea floor surface covered by simplified trammel 

net; WNT - sea floor surface covered by normal trammel net. 

 

Another advantage of the simplified trammel net is its higher hydrodynamic pressure and 

its shape, which is more curved than that of a normal trammel net. Therefore, the 

probability of fish or shrimp being caught by the simplified trammel net is higher than 

that of a normal trammel net, since the area under the net becomes wider. The main 

rope in the upper side of the simplified trammel net (HST) is lower to the ground than in 

the normal trammel net (HNT). The area of sea floor surface covered by simplified 

trammel net (WST) is also larger compared to the normal trammel net’s covering area 

(WNT).  

 

Distribution of catch by group of organisms. Figure 8 presents the number of catch 

on the net body by its position vertically. Anchovies were not listed in the figure, because 

they are classified as pelagic fish species and are not the target of trammel net fisheries. 

The trammel nets caught anchovies by accident when the trammel nets were lifted onto 

the boat. 

 The distribution of shrimps was spread at the lower and middle sides of the net, 

with a percentage of 53.78% and 40.64% of all shrimp catch, respectively. Meanwhile, 

the distribution in the upper side only reached 5.58%. Most of the shrimps caught in the 

two positions of the net because the shrimp inhabit the sea floor. The disturbance caused 

by the friction between the lower net rope and the surface of the sea floor surprised the 

shrimps, which moved off the sea floor (Dingle & Caldwell 1969). Wassenberg & Hill 

(1984) explained that shrimps can jump as high as 10-100 cm, so the possibility of 

shrimps caught in the lower and middle sides of the net are very high. Only few shrimps 

were caught in the upper side of all types of trammel nets because it had no slackness. 

Therefore, the possibility of catching shrimp caught is very small. 
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Figure 8. Number of catch on net body based on vertical position. 

 

The percentage of swimming crabs caught in the lower side was 71.31% of the total 

catch of swimming crab. The next catch was in the middle side (28.28%), followed by 

catch in the upper side (0.41%). Swimming crab accumulated in the lower side because 

the trammel net was operated by dragging on the surface of the sea floor, which is the 

swimming crab's habitat. As a result, the net part that has the highest probability to 

catch swimming crabs is the lower side of the net. Furthermore, a small proportion of 

swimming crabs caught in the middle part was caused by the position of the net body, 

which was close to the surface of the sea floor, due to the curvature of the trammel net 

while being operated. According to Sukumaran & Neelakantan (1997), swimming crabs 

can swim vertically for a moment and they can be caught by the trammel net in the 

middle part, which tends to face downwards. However, almost no swimming crabs were 

caught in the upper side of the net, because the vertical movement of swimming crabs is 

limited. 

Most demersal fish were caught in the lower part of the net, with 71.43% of the 

total number of demersal fish, while the rest were caught in the middle (25.06%) and 

upper side (3.51%). A high number of demersal fish were caught in the lower side 

because demersal fish inhabit the surface of sea floor during the day, when the trammel 

net was being operated. For example, the flounder has a swimming depth slightly above 

the surface of the seabed (Main & Sangster 1981). 

The lower side of the net was structurally close to the lower rope dragged on the 

surface of the sea floor, so the possibility of catching demersal organisms is notably high. 

Moreover, the number of demersal fish caught in the middle side was large because the 

vertical movement of demersal fish was covered by the curvature of the net body 

(Davoren et al 2006). The catch in the upper side was the lowest because it had no 

slackness available. Almost all demersal fish that hit it would be dragged along the 

curvature of the trammel net and caught in the middle or lower side of the net. 

 

Conclusions. The study concluded that catch composition of simplified and normal 

trammel nets consisted of ten species: shrimp (Penaeus sp.), swimming crab (P. 

sanguinolentus), flounder (Cynoglossus sp.), saddle grunt (P. maculatus), pony fish (L. 

equulus), threadfin (E. tridactylum), spotted sicklefish (D. punctata), Bombay duck (H. 

nehereus), stingrays (Dasyatis sp.), and anchovies (S. purpureus). The simplified 

trammel net caught 1090 individuals, being 2.06 times more productive compared to the 

normal trammel net (528 individuals). Duncan’s test proved that the simplified trammel 

net showed significant differences compared to normal trammel net with Fvalue 9.73 or 

higher to Ftable (4.06). 
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