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Abstract 

  
A. lobidens is commonly found in the sand pool under the rock on sheltered sandy shore in 

Hong Kong.  In this study, the relationship between how the shrimp choose a pool to live in and 

their method of burrowing were investigated.  The study is conducted in Starfish bay, Ma On Shan, 

which is a typical sheltered sandy shore.   

 

The ecology of A. lobidens and their ability to escape from dangers by burrowing into the sand 

were studied.  We found that there is no relationship between the condition of the pool and the 

choice of A. lobidens.  Also, we found that their chelates size is proportional to their body size 

which is about 1/3 of its length.   

 

It is found that A. lobidens burrow themselves into the sand by their swimming legs and the 

larger chelate.  Smaller shrimp burrows faster into the sand than larger shrimp.  Larger shrimp 

tends to burrow itself under shelters.  This behavioural difference may suggest that the shrimp face 

different challenge when they grow up and so they have different strategies to adapt to such a 

dynamic environment. 
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Introduction 

Sandy shore lives various organisms which show different features and adaptations to their 

habitat.  When tides come, the wavy water may wash the organisms away.  At the same time, it 

brings the predators such as fishes and swimming crabs to the shore which threaten the life of the 

organisms living on the shore.  In such a challenging environment, surfaces of the rocks and sand 

pools under the rocks can be an excellent refuge for many organisms.   

 

Alpheus lobidens, also known as "pistol shrimp", is a common crustacean found on Hong 

Kong sandy shore.  They were commonly found in the sand pool under the rocks on sandy shores.  

They are short and small that grows to around 3-5 cm long. They have asymmetrical chelates.  It is 

distinctive for their disproportionate large chelate.  This large chelate is capable of producing a 

loud snapping sound by shutting its chelate to create a large bubble and the bursting of the bubble 

releases a loud pistol-like sound.  Therefore, it is also commonly known as "snapping shrimp".   

 

Table 1  The classification of Alpheus lobidens (De Haan, 1849)                                    

________________________________________________________________________________ 

Kingdom: Animalia 

Phylum: Arthropoda 

Subphylum: Crustacea 

Order: Decapoda 

Superfamily: Alpheoidea 

Family: Alpheidae 

Genus: Alpheus 

Species: lobidens 

____________________________________________________________________           _ 
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 The greatest threat to the life of this little shrimp is the predators that come with the tides.  

Once they expose to the water, they have to find a refuge as soon as possible to hide themselves so 

as to escape from being found by the predators.  They hide themselves by burrowing their bodies 

into the sand.   

 

 In this study, we did a survey on the habitat and population of Alpheus lobidens in a typical 

sheltered sandy shore in Hong Kong.  Besides, we also investigated their burrowing behaviour so 

that we can have more understanding on their successfulness towards escaping from dangers. 

 

 

Materials and methods 

Site description 

   This study was carried out on Starfish bay in Wu Kai Sha, Ma On Shan, during low tide 

weekends of January to March 2014.  Starfish Bay is a typical sheltered sandy shore with a gentle 

slope and a larger intertidal zone.  This study was carried out during low tides because the rocks 

are only visible in low tides and we can find the Alpheus lobidens under the rocks.   
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Figure 1  Our study site, Starfish Bay, which is indicated by a red cross. 

 

Field Study Dates 

    The field study was carried out in December 2013 to March 2014 during low tides.  The first 

two field dates were aimed to find out the population size and distribution of the Alpheus lobidens 

on the shore and did some observation on the behaviour of the shrimps to set our study direction.   

 

Table 2  Field study dates and times 

 Date Time 

Observations and Trials 
27/12/2013 07:00-10:00 

30/12/2013 11:00-14:00 

Data Collection 

24/01/2014 07:00-10:30 

16/02/2014 13:00-15:00 

06/03/2014 16:30-18:30 

20/03/2014 16:30-18:30 
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Size of the pool 

Rocks on the shore which Alpheus lobidens may found 

were removed and the size of the sand pool under the rock 

was measured by putting a barbecue wire gauze on its 

surface.  After taking photos of the pool, the number of the 

squares of the wire gauze which covered the pool was 

counted. The size of the square of the barbecue wire gauze 

was measured by a caliper.  Moreover, the depth of the pool 

and the water depth of the pool are measured by putting a 

ruler into the deepest point of the pool.   

 

The number and size of the shrimps in the sand pool 

For each sand pool, all the A. lobidens found were caught.  The total length of each shrimp 

was measured by a caliper.  The size of the large chelate of each shrimp was also measured.  The 

shrimp was also recorded as “right-handed” if its large chelate is at its right or “left-handed” if its 

large chelate is at its left. 

 

The burrowing behaviour of the shrimp 

 In order to find out the burrowing behaviour of the shrimp, a shrimp was randomly selected 

and put into a shallow sand pool.  The burrowing behaviour of the shrimp was then recorded by 

video taping and the time for its burrowing was also recorded.  When the shrimp is just put to the 

pool, the time was set to be zero.  The burrowing time was defined as the time taken when the 

shrimp is totally burrowed into the sand without moving.  In order to make sure that the shrimp 

had finished its burrowing, the video taping stopped 2 minutes after the shrimp had stopped moving 

to make sure that they have no further movement.  The size of the shrimp was then measured to 

find out if there is relationship between the size of the shrimp and their burrowing time. 
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Results 

The relationship between the size of pool and the numbers of Alpheus lobidens found 

 In this survey, we found that there is no significant relationship between the number of Alpheus 

lobidens and the area, depth and water depth of the sand pool (Figure 2-4).  Moreover, the size of 

A. lobidens seems not related to the area, depth and water depth of the sand pool.  The largest 

shrimp we found is 4.1 cm long and the smallest shrimp is about 0.6 cm (Figure 5-7).   

 

 

Figure 2   The graph showing the relationship between the number of shrimps and the area 

of the sand pool  

 

Figure 3  The graph showing the relationship between the number of shrimps and the water 

depth of sand pool 
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Figure 4  The graph showing the relationship between the number of shrimps and the depth 

of sand pool 

 

 

 

Figure 5  The graph showing the relationship between the size of shrimps and the area of 

sand pool 
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Figure 6  The graph showing he relationship between the size of shrimps and the water depth 

of the sand pool 

 

 

Figure 7  The graph showing the relationship between the size of shrimps and the depth of 

the sand pool 
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Ratio of size of the shrimp to the size of larger chelate 

 Of the 28 shrimps caught, we found that the ratio of “left-handed” shrimp to “right-handed” 

shrimp in the shore is about 1:1.  However, we found that most “right-handed” shrimps were of 

smaller size while most “left-handed” shrimps were of larger size (Figure 8). 
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Figure 8  The graph showing the relationship between the size of shrimp and the side of it’s 

larger chelate 
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Size of shrimp and side of it’s larger chelate 

We found that the size of the chelate of the shrimp was proportional to the total body length.  

The size of the chelate is about 1/3 of its total length. 

 

Figure 8  The graph showing the relationship between the size of shrimp and the size of it’s 

larger chelate 

 

The burrowing behaviour of the shrimp 

Moreover, small shrimps and large shrimps were found to have different burrowing behaviour.  

Small shrimp tried to find if there is any existing hole to hide itself.  It used its large chelate to 

check if the size of the hole was fit to it and if there was any organism inside.  If the hole was 

suitable, it hid itself into the hole and stay inside without any further movement.  If no suitable 

hole is available, it would dig a new hole to hide itself with its swimming legs without any further 

searching.  However, large shrimp had different strategy towards burrowing itself.  Just like the 

small shrimp, it tried to find a suitable existing hole to hide itself but it tends to dig the hole deeper 

into the sand and remove any small stones out of the hole by its chelate.  If no hole is available, it 

would wander around and tried to find a slit with a notable shelter (e.g. near the rock or even 

cobbles).  It then started to dig its hole near the slit until it is large enough to hide itself.   
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Photo 1  The burrowing behaviour of A. lobidens 

Stage 1: The shrimp looks for a place for burrowing 

Stage 2: The shrimp starts removing the sand by using the swimming legs. 

Stage 3: The shrimp removes large cobbles from the hole by the larger chelate. 

Stage 4: The shrimp hides itself in the hole. 

 

 Besides, we found that the time taken for smaller shrimp burrowing a hole to hide itself is 

shorter than larger shrimp (Figure 9).  Larger shrimp seemed using more time to wander around to 

find a suitable place to burrow while small shrimp seemed to burrow itself as soon as possible. 

 

1 2 

3 4 
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Figure 9  The graph showing the relationship between the size of the shrimp and the time of 

shrimp burrowing hole 

 

 

Discussion 

In this project, we study on the relationship between the size of the sand pool and the number 

and the size of of A. lobidens found in it.  Before this investigation, we thought that more shrimps 

can be found in larger sand pool and larger shrimps choose larger pool to live while smaller shrimps 

choose smaller pool to live.  However, our results show that the area, water depth and depth of the 

sand pool do not affect A. lobidens to choose a hole to live in.  We found that the larger A. lobidens 

may also choose a small pool to live in.  This shows that no matter what conditions of the pools 

are, A. lobidens chooses a hole to live in randomly and it has no direct relationship between the 

condition of the pool and the choices of A. lobidens.  When the tide comes, A. lobidens just hide in 

the pool for safety as the tide may bring the predators to the shore like fish and crab which may feed 

on the shrimps.  In order to hide themselves as soon as possible and protect themselves from dying, 

they just find the pool nearby to hide in and do not consider the condition of the pool.  As a result, 

their choices of hiding in a pool do not depend on the area, water depth and depth of the sand pool.  
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The larger chelate of A. lobidens is important for the shrimp to burrow itself.  We found that 

the ratio of the size of A. lobidens to the size of the larger chelate of A. lobidens is relatively 

constant.  The result shows that the larger chelate of the shrimp grows with its increase in body 

length.  The result on the study on the relationship between the size and the side of the larger 

chelate shows that larger A. lobidens are usually “left-handed” while the smaller ones are usually 

“right-handed”.  As the resources are limited in the sandy shore, A. lobidens may need to compete 

with others when looking for food, occupying spaces for living or finding mates.  They may have 

to fight with each other and lose their larger chelate during the fights.  When A. lobidens loses 

their lager chelate, the smaller chelate will grow up to replace the loss chelate while the wound will 

grow a new small chelate.  It is believed that originally all A. lobidens are “right-handed”, and 

therefore almost all small shrimps were found “right-handed”.  However, when they grow up, they 

have more chance to lose their large chelate during the fight.  Therefore, they have to grow their 

left chelate to replace the broken one and becomes “left-handed”.  

 

A. lobidens burrow themselves by using their swimming legs and by the larger chelate.  The 

burrowing behaviour of A. lobidens is totally different from our hypothesis.  Before the 

investigation, we believed that larger A. lobidens may burrow itself faster than the smaller one.  

We thought that the larger one is more skillful in burrowing and have a larger chelate to remove 

sand and stone faster which promotes burrowing.  However, the result shows that the smaller 

shrimp burrow faster than the larger one.  It may because of the smaller shrimp are having higher 

chance to be eaten by the fish and crab that come with the tide.  Therefore, they have to burrow 

themselves as soon as possible.  As they have slimmer bodies, they can easily burrowing 

themselves into the sand.  On the other hand, larger A. lobidens tends not so hurry to hide itself, it 

like to find a good place to hide.  From our observation, smaller A. lobidens usually hide in the 

hole which other organism has used before or burrow a hole casually which can provide an instant 

protection.   
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When we are carrying out the investigation, there are some limitations.  As we are not able to 

remove the large rock, we do not have a large range of size of the sand pool included in our 

investigation.  Besides, we carried out our investigation during winter, the population size of the 

shrimp may not be the same when in summer.  It would be better to come back to the shore for the 

summer survey for a better understanding of A. lobidens. 
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