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Abstract Blue Swimming Crab (Portunus pelagicus, BSC) is one of the Indonesian 
important fisheries commodities often captured by traps. Under Decree No. 
56/2016, the Ministry of Marine Affairs and Fisheries managed the BSC, with the 
standard size of BSC is >10cm of Carapace Width (CW) or >60 g of Weight (W), and 
non-berried or carried eggs for female. This study aims to determine BSC's crawling 
pattern toward the trap, design an escape vent on the trap, and assess catch of BSC 
using vented trap and non-vented trap. The video footage was used to examine 
crawling pattern of 30 BSCs on the laboratory. The study also includes field 
experiment by deploying twenty traps (10 vented traps and 10 non-vented traps) 
on the sea. The study obtained two crawling patterns of BSC, crawling forward and 
sideways with the most BSC crawled sideways. Design of escape vent was 4.6 cm 
length x 2.6 cm height. The BSCs captured in the vented traps have >10cm of CW, 
while 14% of BSCs in the non-vented traps have <10 cm of CW. The use of escape 
vent did not affect the catch (weight) of BSC in the trap. 

 

Introduction 
Blue Swimming Crab (Portunus pelagicus, 

BSC) is one of the most importance crustacean 
species in Indonesia and, together with crabs, 
accounted for 9.11% of total export value of 
fisheries product in 2017 (MMAF, 2018). Java 
Sea, South Sulawesi, East Sumatera, and 
Malaka strait are the importance areas for 
BSC's fishery (IMACS, 2015). The BSC was 
exported to various country in the form of 
frozen meat or canned meat. The biggest 
market for Indonesian BSC was the United 
State of America, followed by Japan, Malaysia, 
Singapore, France, England, and Thailand 
(APRI, 2019). In addition, increase in market 
demand and high economic viability were likely 
to increase fishing pressure of BCS (Nugraheni 
et al., 2015) and therefore, decreased Catch 
per Unit Effort (CpUE) and caused over fishing 
state of BSC fishery in some area of fisheries 
management (Wilayah Pengelolaan Perikanan, 
WPP) in Indonesia, such as WPP 712 (i.e. Java 

Sea) (Muhsoni et al., 2009; Budiarto et al., 
2015; Tama et al., 2017).Since 2015, the 
Ministry of Marine Affairs and Fisheries 
(MMAF) (2018) has implemented the 
Ministerial Decree of Marine Affairs and 
Fisheries number 1/2015, which then been 
revised in 2016 by decree number 56/2016, to 
regulate and ensure the sustainability of 
lobster (Panulirus spp.) and crabs (Portunus 
spp. and Scylla spp.). The decree stated that 
legal size of BSC is >10 cm of carapace width 
(CW) or >60 g of weight (W), and also the BSC 
sould not carrying eggs. However, several 
studies stated that BSCs were captured in the 
various size of CW, ranged from 4.02 to 17.12 
cm, in several Indonesian waters (Apriliyanto et 
al., 2014; Nugraheni et al., 2015; Kurniasih et 
al., 2016; Murni et al., 2018; Rahman et al., 
2019). 

Collapsible trap or pot is one of the fishing 
gears that is used to catch the BSC in Indonesia 
(IMACS, 2015). Trap is categorised as passive 
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fishing gear, and work on the basic principle to 
attract the targeted species to come 
voluntarily into the gear by providing an easy 
entrance, combined with a difficult exit 
(Gabriel and Brandt, 2005; Sainsbury, 1996). 
The trap and the collapsible traps used by 
Indonesian fishermen to catch the BSC would 
likely capture all BSC size and potentially break 
the size limitation rules stated in the decree. 
Therefore, it is important to modify collapsible 
traps to increase its selectivity and sustain the 
BSC resources in Indonesia. 

The trap's selectivity could be increased 
using a specific mesh size or installing an 
escape vent to allow unwanted catch (e.g., 
small crabs) to exit the trap (FAO, 2001; 
Jirapunpipat et al., 2008). This study aims to 
determine the crawling pattern of BSC toward 
the trap, design escape vent's dimension on 
trap, and assess catch of BSC using vented traps 
and non-vented traps. 
 

Materials and methods 

The dimension of the escape vent 

The escape vent's design was assessed at 

Balai Besar Perikanan Budidaya Air Payau 

(BBPBAP) Jepara, Central Java. Initially, a 

camera was mounted inside the baited trap. 

The trap then was set in the pond for around 1 

hour to let BSC passed through the entrance 

and recorded by the camera. The trap was set 

on five pond locations over 10 days to 

represent all sides of the pond. The behavior 

observed was BSC's crawling pattern toward 

the trap, whether it crawled forward, sideways, 

or others. The dimension and the shape of the 

escape vent designed based on the information 

of BSC's crawling pattern and the information 

of Carapace Length (CL) – Carapace Width (CW) 

– Body Height (BH) relationship from Rahman 

et al. (2019). The escape vent should allow 

BSCs with CW less than 10cm to escape from 

the trap. 

Experimental fishing of vented trap 

A field experiment was conducted on the 

fishing grounds at the Java Sea between Gresik 

and Madura, East Java (Figure 1). The traps 

used in the experiment were similar to traps 

used by fishermen (40 cm length x 27 cm width 

x 15 cm height) with the entrance on both short 

sides of traps. The escape vent was installed at 

the bottom side of the traps, as this was the 

most effective location to freed crabs 

(Jirapunpipat et al., 2008; Boutson et al., 2009; 

Sturdivant and Clark, 2011). A small 

rectangular chamber (40 cm length x 13.5 cm 

width x 15 cm height), named escape chamber, 

was installed close to the escape vent (Figure 

2) to allow small BSCs to escape through the 

vent. This method was modified from 

Jirapunpipat et al. (2008). To block the small 

BSC swam back to the retention chamber, 10 

cable ties were attached around the vent. 

Twenty collapsible traps (10 vented traps 

and 10 non-vented traps) were used in the 

experiment. The vented traps were alternately 

set ten non-vented traps to separate similar 

types of traps. The traps were set 10 meters 

apart in the morning with a soaking time of 

around 18 hours, similar to fishermen's regular 

catching method. All the crabs in the retention 

chamber, as well as in the escape chamber, 

were measured individually for CW using a 

vernier caliper (precision of 0.01 mm) and 

weighed using a digital scale (precision of 0.1 

g).
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Figure 1. Location of experimental fishing 

 

Figure 2. Trap used in the study; Modified by adding an escape vent with cable ties and an escape chamber 

Data analysis 
The experimental fishing was analyzed using a parametric independent t-test as there is no 

relation (independent) between each group (i.e., catch from vented and non-vented traps). The test 

was used to compare the means of two quantitative data with a formula (Sugiyono, 2007): 
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where:  

1
x  = mean of sample 1 

2
x  = mean of sample 2 

s1
2

 = variants of sample 1 
s2

2 = variants of sample 2 
n1 = total number of sample 1  
n2 = total number of sample 2 

The SPSS (Statistical Package for the Social Sciences) version 16.0 was used to help the analysis. 

 

Results and Discussion 

The dimension of the Escape Vent 
While entering the traps, BSCs shown two type of crawling pattern (crawling forward and 

sideways). From 30 BSCs observed, 83% crawled sideways, while 17% of samples crawled forward. 

Sideways crawling behavior has also been observed when BSCs escaped from the escape vent of the 

collapsible crab pots (Boutson et al., 2009). Based on this behavior, the body part's size used to 

design an escape vent was BSC's CL rather than CW. 

In addition, Rahman et al. (2019) stated that the relationship between BSC's CW and CL was 

linear with the formula CL = 0.0583 + 0.4501*CW, while the linear formula of CW and BH relationship 

was BH = 0.0614 + 0.2543*CW. Using the formula and referring to the legal size stated in the 

Ministerial Decree of Marine Affairs and Fisheries number 56/2016 (CW should be more than 10cm), 

it could be estimated that when BSC's CW is 10.01 cm, the BSC's CL and BH is 4.56 cm ≈ 4.6 cm and 

2.61 cm ≈ 2.6 cm, respectively (Figure 3). Therefore, the dimension of escape vent used was 4.6 cm 

x 2.6 cm, rectangle shape. 

 
Figure 3.   The relationship between (a) carapace width (CW) and carapace length (CL) of BSC; (b) CW and body height 

(BH) of BSC (modified from Rahman et al., 2019) 

Experimental fishing of vented trap 
There were 14 replicates applied in the experiment with a total of 37 BSCs were captured in 

the vented (42.3%) and non-vented (56.8%) traps (Table 1). The lack of catch was possibly due to 
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the low season of BSC's trap fishery in the location. Local fishermen said that the peak season of 
BSC's trap fishery is around February to May. Besides, the competition with other fishing gear, such 
as gill nets, also decreased the number of BSC captured by traps. 

Moreover, the catches were dominated by females, with 25% were in berried egg condition 

(Table 1). This condition was suggested due to the experiment's depth, where traps were set in the 

depth of ±20 m. Around 24% of BSC's catch in >10 m of depth was carrying eggs in East Lampung's 

coastal waters (Zairion et al., 2014). After mating, the female crabs migrate out to sea to hatch the 

eggs, which need an area with high water salinity (King, 2007). Additionally, Adam et al. (2006) 

stated that the male BSC was dominantly captured around the coastal area (up to 1.4 nautical 

miles), while the female was dominantly captured offshore. 

Table 1. The biological condition of BSCs caught by vented and non-vented traps 

Type of traps 
Number of BSC 

(individual) 

Sex Female condition 

Male Female 
Berried 

eggs 
Non-berried 

eggs 

Vented traps 16 1 15 5 10 

Non-vented traps 21 4 17 3 14 

Total 37 5 32 8 24 

All BSCs captured by vented traps were >10 cm of CW (11.17 ± 0.19; average ± standard error), 

with the minimum and maximum size of CW were 10.02 cm and 12.45 cm, respectively. Meanwhile, 

there were 3 small BSCs (≤10 cm of CW) captured in the non-vented traps (Figure 4). Based on this 

information, it can be identified that the traps, were commonly used by fishermen (non-vented 

traps), had a chance to capture BSCs below the legal size regulated in decree no. 56/2016. Without 

an escape opening, the small BSC's could not escape due to the trap's basic design that makes the 

trapped species difficult to exit (Sainsbury, 1996). 

Figure 4.   Carapace width frequency distribution of BSCs captured by vented and non-vented traps; long dash line 

indicates the minimum legal size (CW) of BSC according to Ministerial Decree 56/2016 
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Although this study could not determine 

the effectiveness of the escape vent toward 

small BSCs since no small BSCs were entering 

the vented trap (indicated by there was no BSC 

inside the escape chamber), the escape vent 

was effective to prevent the big BSCs (>10 cm 

of CW) to escape from the traps. In addition, 

there was no differences of catch (weight) 

between vented and non-vented trap (t = 

1.598; df = 35; p = 0.119). Several studies 

concluded that the use of vented traps was 

effective to decrease the number of small crabs 

captured inside the traps as well as reduce 

immature catch, while maintaining the catch of 

mature size crabs (Boutson et al., 2008; 

Jirapunpipat et al., 2009; Kurniasih et al., 

2016). 

The use of escape vent on collapsible traps 

may be one of the options to maintain BSC's 

resources. Since the vent did not affect catch, 

means would not be decreasing fisher's 

income, hopefully the acceptance of vented 

traps by Indonesian fishers would be high. 

Further study with more collapsible traps 

(vented and non-vented) is needed to obtain a 

more promising result. 

 
Conclusions and Suggestion 

The study determined that the use of 

escape vent in the traps would not affect the 

catch of BSCs. It might be needed to compare 

different designs, dimensions, or locations of 

escape vent in the future. Moreover, as there 

were 25% of mature berried females captured 

in both types of traps, it was suggested to 

provide temporary shelters for berried 

females. The shelters will give the berried 

females sufficient time to breed and contribute 

to the fishery before being sold by fishermen. 
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