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Abstract 

Hippoid crabs (“yutuk”) in Cilacap and Kebumen beaches were catched by local 

fishermen using a traditional catching tool, namely “sorok”. “Yutuk” catching was 

conducted approximately 1 kilometer along the beach with duration around 1 hour and 

the yield was 1 kg up to 1.5 kg. The use of “sorok” was aimed to catch burrowing 

“yutuk” in about 5 cm depth sediment. The presence of “yutuk” was indicated by the 

sediment bubbling, and the bubbling sediment was dig up to cacth “yutuk”. The caught 

individuals were put into a basket net. Three species were caught, i.e. Emerita emeritus, 

Hippa adactyla, and Albunea symmysta. There was a variation in size of collected yutuk, 

i.e. carapace length: (1.70-5.00) cm and carapace width: (1.40-3.70) cm. A small digging 

experiment showed that “yutuk” could burrow into (1.50 up to 5.50) cm. The results of 

“yutuk” catcher prototype performance showed that average forward speed was 1.2 m/s 

and traction wheel slip was 9.13%. The overall prototype performance was still not good 

yet. The depth of catching device was up to 21 cm, so that pulling force was still too 

large. Trailer’s ground clearance was too low so it needed to lift it up to 16 cm from the 

sediment surface. Traction wheel slip was small enough for distance of 5 m from beach 

edge, so that the prototype could be operated well. However, for distance of 2 m from 

beach edge the prototype had loss its traction causing 30 cm sinkage. Screen separator 

mechanism was in good performance. 

 

Keywords: Burrowing depth, forward speed, hippoid crabs (“yutuk”), traction wheel 

slip,“yutuk”size. 

 

1. INTRODUCTION 

Bunton beach, Cilacap and Bocor beach, 

Kebumen were two of the beaches in 

Indonesia, which are found hippoid crabs or 

sand crabs (“yutuk”).  Bunton beach was 

located in Adipala Subdistrict, Cilacap 

Regency, appear beautiful, clean, and not 

many people visited.  Bocor beach was 

located in Buluspesantren Subdistrict, 

Kebumen Regency, appears beautiful, clean, 

rather steep beach, and fairly large waves is 

tourism beach that many tourists visited it.  

These conditions make sea animals, like 

“yutuk”, live and breed rapidly and become 

alternative livelihood for coastal people, 

including fishermen, collectors, processors, 

and traders, in both research locations. 

The beaches in Cilacap and Kebumen 

have slope gently, ranged between 0.4 and 0.6 

percent.  Waves that propagate to both 

beaches generated by the wind and have wave 

period between 5 and 7 seconds (Mashar and 

Wardiatno 2013a).  When ratio between wave 

height and wave length has passed 1:7, wave 

becomes unstable so that break and release 

energy at the same time.  Type of beach in 

Cilacap was categorized as dissipative beach 

based on the characteristics of beaches that 

have big waves, sand substrate, and wide 

swash zone.  The sediment of beach that 

found in the study area has same grand size as 

that found in south coast of Uruguay which 

was the habitat of Emerita brasiliensis.  The 

Uruguayan beach type was between reflective 

and dissipative.  Characteristics of hippoid 

crabs habitat can be helpful in determining the 

design of fishing gear for “yutuk” (Mashar 

and Wardiatno 2013b). 

“Yutuk” in the study sites (Cilacap and 

Kebumen) were catched by local fishermen 

utilized a traditional catching tool, namely 

“sorok”.  “Yutuk” catching was conducted 

approximately 1 kilometer along the beach 

with duration around 1 hour and the yield was 

1 kg up to 1.5 kg.  The use of “sorok” was 

aimed to catch burrowing “yutuk” in about 5 

cm depth sediment.  By studying the catching 

method, behavior, and physical characteristics 
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of “yutuk”, it can be designed a mechanical 

“yutuk” catcher for catching capacity raising 

so that it can raise fishermen’s revenue. 

The objective of this research was to 

design a mechanical hippoid crabs (“yutuk”) 

catcher based on its characteristics such as 

live behavior and dimensions of “yutuk” at 

Cilacap and Kebumen beaches. 

2. MATERIAL AND METHODS 

This research was conducted to get 

primary data, design, making a mechanical 

hippoid crabs catcher prototype, and to 

conduct testing and completion performance 

of prototype.  Research locations are: 

(1) Bunton Beach, Bunton Village, Adipala 

Subdistrict, Cilacap 

(2) Bocor Beach, Setrojenar Village, 

Buluspesantren Subdistrict, Kebumen 

(3) Workshop of “Daud Teknik Maju”, 

Cibereum Village, Dramaga Subdistrict, 

Bogor. 

Research time started from March 2016 up to 

October 2016. 

Materials and equipment were consisted 

of materials and equipment to survey of 

hippoid crabs (“yutuk”), designing and 

prototyping of “yutuk” catcher, there were: 

(1) sand beach in Cilacap and Kebumen 

(2) hippoid crabs (“yutuk”) 

(3) equipment of “sorok” to catch “yutuk” and 

net basket 

(4) equipment to measure dimension and 

depth of “yutuk” digging: ruler, calipers, 

and transparent container 

(5) equipment and instrument to measure 

predictive draft for beach sand cutting: 

digital/analog balance, rope, and hoe 

(6) complete workshop machinery and 

equipment to make a mechanical “yutuk” 

catcher prototype. 

 

Scope of the research are: 

(1) hippoid crabs (“yutuk”) as an object of 

this research were hippoid crabs that live 

in intertidal area, especially in swash 

zone 

(2) a prototype of “yutuk” catcher can be 

operated using two-wheel tractor that 

familiar or commonly used by farmers and 

fishermen in Indonesia 

(3) result of prototype design was based on 

physical characteristics and existence of 

“yutuk” in intertidal area, especially in 

swash zone of Cilacap and Kebumen 

beaches. 

In general, the research stage is shown in 

Figure 1. 

3.  RESULTS AND DISCUSSIONS 

Local fishermen in Cilacap beach and 

Kebumen beach catched hippoid crabs 

(“yutuk”) using a traditional catching tool 

(“sorok”), that made from bamboo, as shown 

in Figure 2.  Work principle of “sorok” was to 

detect the existence of “yutuk” under swept 

area by sweeping it approximately 5 cm depth 

to take “yutuk” and put it into a net basket.  

Sweeping activity by “sorok” as long as 1 km 

has obtained yield of 1.0 kg up to 1.5 kg. 

“Yutuk”, that was catched in the research 

areas, was consists of three species: Emerita 

emeritus, Hippa adactyla, and Albunea 

symmysta (Figure 3).  Each species describes 

its physical characteristics i.e. dimensions, sex, 

sexual maturation conditions (lay or not lay 

eggs) to the depth of buried as part of its 

adaptation pattern and lifestyle habits of 

“yutuk”.  That activities can be measured 

using a transparent container, as shown in 

Figure 4.  Physical characteristics data of 

“yutuk” from the research areas is shown on 

Table 1. 

Predictive draft has measured to predict 

amount of required draft to pull beach sand 

that “yutuk” existenced on it after the waves 

reach the beach.  Figure 5 shows a simple 

measurement of predictive draft in the 

research area. Results of the predictive draft 

measurement data is shown on Table 2.   

Results of the survey showed that 

“yutuk” dimension are: total length of (1.70-

5.00) cm and carapace width of (1.40-3.70) 

cm.  “Yutuk” digging ability into the beach 

sand is 1.50 cm up to 5.50 cm.  Predictive 

required force to cut the beach sand per 

cutting area, or predictive specific draft, is 

0.05 kgf/cm
2
 up to 0.28 kgf/cm

2
.  Thus, it can 

be found some prototype design parameters 

i.e. (1) mesh size of separator sieve (screen) 

between “yutuk” and sand is less than 1.40 cm, 

(2) digging ability of beach sand cutting 

device (catching device) is more than 5.50 cm 

from sediment surface, and (3) towing ability 

of a machine to pull prototype is designed for 

over 0.28 kgf/cm
2
.  Results of prototype 
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design as shown in Figure 6. 

 

 

Figure 1.  Flow chart for designing of a 

mechanical “yutuk” catcher  

 

Figure 2. An example of a catching tool 

(“sorok”) operation in a swash zone 

 

Figure 3. Three “yutuk” species from the 

research areas (from left to right): Albunea 

symmysta, Hippa adactyla, and Emerita 

emeritus 

 

Figure 4. In situ experiment to determine a 

“yutuk” digging ability (red circle shown a 

part of “yutuk” body) 

Table 1.  Physical characteristic data of 

“yutuk” from Cilacap and Kebumen beaches 

Physical 

Characteristics 
Unit 

In 

Cilacap 

beach 

In 

Kebumen 

beach 

Total length cm 1.7-3.8 1.9-5.0 

Carapace width cm 1.4-3.6 1.5-3.7 

Digging depth cm 1.5-5.5 1.8-5.2 
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Figure 5. An example of predictive draft 

measurement 

 

Figure 6. Technical drawing of a mechanical 

“yutuk” catcher prototype 

Results of the hippoid crabs (“yutuk”) 

catcher prototype performance test in Cilacap 

beach (Figure 7) showed that average forward 

speed was 1.2 m/s and traction wheel slip was 

9.13% as seen on Table 3.  The overall 

prototype performance was still not good yet.  

The depth of catching device (lifter knife) was 

up to 21 cm from sediment surface, so it 

needed large pulling force to pull the 

prototype.  Trailer’s ground clearance was too 

low so it needed to lift it up to 16 cm from the 

sediment surface.  Traction wheel slip was 

small enough for distance of 5 m from beach 

edge, so that the prototype could be operated 

well.  However, for distance of 2 m from 

beach edge the prototype had loss its traction 

causing 30 cm sinkage. Screen separator 

mechanism was in good performance. 

Table 2.  Predictive draft data from Cilacap 

and Kebumen beaches 

Parameters 

or 

variables 

Unit 

In 

Cilacap 

beach 

In 

Kebumen 

beach 

Predictive 

draft 

kgf 20-30 15-30 

Cutting 
width 

cm 18 26.5 

Cutting 
depth 

cm 5-7 10-15 

Cutting 
area 

cm
2
 90-126 265-398 

Predictive 

specific 

draft 

kgf/cm
2
 0.22-0.28 0.05-0.08 

 

 

Figure 7.  Prototype performance 

measurement at Bunton beach, Cilacap 

Table 3.  Data of traction wheel slip 

Repli-

cation 

S1    

of 

right 

wheel 

(m) 

S1   

of 

left 

wheel 

(m) 

Slip 

of 

right 

wheel 

(%) 

Slip 

of 

left 

wheel 

(%) 

Ave-

rage 

Slip 

(%) 

1 9.0 8.28 4 12 8.28 

2 8.8 8.23 7 13 9.61 

3 8.8 8.23 7 13 9.61 

Ave-

rage 
8.87 8.25 5.84 12.42 9.13 
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4. CONCLUSION 
Based on the results of field survey and 

the hippoid crabs (“yutuk”) catcher prototype 

performance test, it can be concluded that:  

(1) “yutuk” physical characteristics are: 

carapace length of (1.70-5.00) cm, 

carapace width of (1.40-3.70) cm, and 

digging ability of the “yutuk” was (1.50-

5.50) cm, so that mesh size of separator 

sieve (screen) between “yutuk” and sand 

is less than 1.40 cm, depth of the catching 

device (lifter knife) was more than 5.50 

cm, and towing ability of the machine to 

pull prototype was more than 0.28 kgf/cm
2
  

(2) average forward speed of the prototype 

was 1.2 m/s and traction wheel slip was 

9.13%.  

(3) the overall prototype performance was 

still not good yet  

(4) the depth of catching device (lifter knife) 

was up to 21 cm from sediment surface  

(5) traction wheel slip was small enough for 

distance of 5 m from beach edge, so that 

the prototype could be operated well, but 

for distance of 2 m from beach edge the 

prototype had loss its traction causing 30 

cm sinkage  

(6) screen separator mechanism was in good 

performance. 

 

Based on the results of the research, it 

can be recommended that: 

(1) the catching device (lifter knife) is 

needed to lift it up to 16 cm from 

sediment surface 

(2) rubber tire of the traction wheel drive 

must be changed with cage wheel for 

towing ability raising 

(3) the catching device and the separating 

device must be designed to be oscillated 

simultaneously.  
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