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ABSTRACT A study on the fauna of intertidal rove beetles (Coleoptera:Staphylinidae) was conducted from 30th 
May to 7th June 2009 in the Bachok coast, Malaysia. Collections were conducted at seven beaches, namely Nipah 
Beach, Irama Beach, Melawi Beach, Tok Bali Beach, Tanjung Chap Beach, Kemasin Beach and Perupok Beach. A 
total of 885 intertidal rove beetles comprising 34 species were collected from all seven sites of the Bachok coastal 
area.  There was low species richness (Margalef index: 4.857) and high diversity of intertidal rove beetles (Simpson 
index: 0.906). Five identified species are new records for the Bachok coast, namely, Paederus fuscipes, Gymnusa 
atra, Tetraticta potita, Anorylus insecatus and Paederus sondaicus.  Twenty-six species identified to family level 
are probably new to science. This first study ever conducted at Pantai Bachok shows that Bachok coastal area has a 
high diversity of intertidal rove beetles. 

 
ABSTRAK   Fauna kumbang antara pasang surut (Coleoptera:Staphylinidae) telah di kaji  dari 30hb Mei  hingga 
7hb Jun 2009 di pesisiran pantai  Bachok, Malaysia. Penyampelan di lakukan di tujoh pantai: Pantai Nipah, Pantai 
Irama, Pantai Melawi, Pantai Tok Bali, Pantai Tanjung Chap, Pantai Kemasin dan  Pantai Perupok.   Sejumlah 885 
kumbang terdiri dari 34 species telah di kutip dari tujoh pantai tersebut. Terdapat kelimpahan dan kekayaaan species 
yang rendah (Margalef indeks: 4.857) dan kepelbagaian yang tinggi (Simpson indeks: 0.906) kumbang Staphylinid 
bagi keselurohan kawasan kajian. Lima species telah dikenalpasti merupakan rekod baru untuk kawasan pesisiaran 
pantai Bacok iaitu: Paederus fuscipes, Gymnusa atra, Tetraticta potita, Anorylus insecatus dan Paederus sondaicus.  
Dua puloh enam spesies hanya di identifikasi ke tahap family berkemungkinan adalah spesies baru  Kajian yang 
ulong kali dijalankan di Bachok ini menunjukkan bahawa Pantai Bachok mempunyai kumbang pesisiran pantai yang 
tinggi kepelbagaiannya.  
 
(Keywords: Intertidal rove beetle, Staphylinidae, Abundance, Bachok) 
 

INTRODUCTION 
 
The beetle family Staphylinidae commonly known as 
rove beetle represents one of the truly remarkable 
radiations in the history of life. It currently includes 
over 46,200 described species, placed in 3200 genera 
and organized into about 32 subfamilies [1]. 
 
Majority of the coastal beetle diversity is composed 
of the members of the family Staphylinidae, and 
particularly its large subfamily Aleocharinae, which 
is represented by approximately 400 species 
throughout the world [2, 3].  442 species in 102 
genera and 7 subfamilies are known to be confined to 
seashore habitats [2, 3, 4]. 
 
Maruyama et al. [5] reported that the true intertidal 
species are specialized to live in low to high tide 
zones. Studies of insects along the seashore have also 
been conducted by Wong and Chan [6]. These 
investigated staphylinids are not considered to be 
marine in the true sense being occasionally washed 

by the high tides around sand dunes or submerged in 
sea water temporarily. 
 
With lack of study on intertidal staphylinids in 
Malaysia, this intensive study was conducted to 
determine the abundance and diversity of intertidal 
rove beetles at the coastal areas in Bachok,  Kelantan, 
Malaysia and to provide a checklist and 
documentation of intertidal staphylinids.  
 

MATERIALS AND METHOD 
 
Study Sites 
Field observations were carried out from 30th May to 
7 June 2009 at Bachok coastal area, Malaysia during 
high tides and low tides from 0800 h to 1400 h.  The 
study sites were at Pantai Irama (6o032.4’N, 
102o23.5’E), Pantai Nipah (6o032’N, 102o24.2’E), 
Pantai Tanjung Chad (6o0251N, 102o24.6’E), Pantai 
Melawi (6o020’N, 102o25.2’E), Pantai Tok Bali 
(6o015’N, 102o27.5’E), Pantai Perupok (6o10.0’N, 
102o22.9’E) and Pantai Kemasin (6o75’N, 102o22’E).  
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Figure1. Study sites at selected coastal areas of Bachok, Kelantan 
            
Sampling and Observation Method  
At each study site from 0800 h to 1300 h, two 
sampling plots of 50 m X 50 m (2500 m2) were set up 
using raffia rope near to the edge of sea water during 
low tide. Within the sampling plot, five quadrats of 1 
m X 1 m were randomly laid. In the quadrat, sand 
was collected from depths of 1 cm, 2 cm, 20 cm and 
30 cm.  The sand was sieved through a wire strainer 
and searched for rove beetles using a hand lens.  At 
Bachok coastal area, low tide began at 0342h 
followed by high tide at 1148 h, and then another low 
tide at 2030 h and high tide at 2250 h.  

 
Light trap 
Four light traps were set up 100 m from each other in 
series, starting 10 m from the sea water before 
nightfall at 17:30 h (Figure 2). Due to strong wind at 
the beach two poles secured the net to the ground.  A 
100 watt mercury bulb provides the light source. The 
generator was switched on from 19:00 h to 2300 h.   
The rove beetles were collected using pill bottles and 
aspirator. 

 
Preservation and Identification 
Staphylinid beetles were sorted and preserved in 70% 
alcohol and brought back to laboratory for pinning. 

At University of Malaya, the Staphylinid beetles 
were pinned, dried at 40oC in oven, properly labelled  
and identified using several reference books.  Cross 
references were done with collections from 
Department of Agriculture, Peninsular Malaysia, 
Kuala Lumpur. Margalef Species Richness index, 
Simpson Diversity index and Shannon-Weaver 
Diversity index were used to calculate the species 
richness and diversity of staphylinid beetles.  
            

 

 
 
 
 
 
 
 
 
 
 
 
 
Figure 2. Light trap at the beach. 
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RESULTS 
 

Quadrat sampling 
At all seven beaches and within two 50 m X 50 m  
sampling plots, sieved sand collected from twenty 1 
m X 1 m quadrats at depths of 1 cm, 2 cm, 20 cm and 
30 cm from the beach surface, did not yield any 
staphylinids.  
 
Light Trapping 
A summary of specimens of rove beetles collected by 
light trapping at seven beaches at Bachok coastal 
areas in Kelantan, Malaysia is given in Table 1.    

 
A total of 885 individuals from 34 species of rove 
beetles were sampled from 30th May to 7th June 2009. 
At Pantai Kemasin 104 specimens from 17 species 
were assembled, 123 specimens from 14 species at 
Pantai Perupok, 91 specimens from 13 species at 
Pantai Nipah, 73 specimens from 10 species at Pantai 
Irama whereas 184 specimens from 20 species were 
sampled at Pantai Tanjung Chap, 166 specimens 
from 22 species were sampled at Pantai Melawi and 
144 specimens from 13 species at Tok Bali.  
 

 
Table 1. A summary of staphylinds collected at different study sites at Bachok coastal area. 
 

Study Site Individual Species 

Pantai Kemasin 104 17 

Pantai Perupok 123 14 

Pantai Nipah 91 13 

Pantai Irama 73 10 

Pantai Tanjung Chap 184 20 

Pantai Melawi 166 22 

Pantai Tok Bali 144 13 

Total 885 34 

Table 2. Abundance and diversity of intertidal Staphylinidae at Bachok coastal area. 
 

STUDY SITE Margalef Index 
Simpson  
Diversity Index Shannon Weaver Index 

Pantai Kemasin 3.445 0.999 2.479 

Pantai Perupok 2.701 0.880 2.245 

Pantai Nipah 2.817 0.661 1.651 

Pantai Irama 2.098 0.741 1.616 

Pantai Tanjung Chap 3.643 0.881 2.392 

Pantai Melawi 4.108 0.895 2.494 

Pantai Tok Bali 2.415 0.746 1.752 
 

Pantai Melawi was species richest (Margalef index : 
4.108), followed by Pantai Tanjung Chap, Pantai 
Kemasin, Pantai Nipah, Pantai Perupok, Pantai Tok 
Bali and Pantai Irama (Margalef index : 3.643; 3.445 
; 2.817; 2.701; 2.415; 2.098). However, Pantai 

Kemasin was the most diverse (based on Simpson 
Diversity Index : 0.999) followed by Pantai Melawi 
(0.895), Pantai Tanjung Chap (0.881), Pantai 
Perupok (0.880), Pantai Tok Bali (0.746), Pantai 
Irama (0.741), and Pantai Nipah (0.661). 
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a. Paederus fuscipes Curtz     b.Paederus sp1  

 
 

          
 
c. Gymnusa atra     d. Tetraticta potita Ki 

 
 

                              
 

e. Anorylus insecatus     f. Acrotona sp 
 
 

                                
 

g. Paederus sondaicus Fauv    h. Paederus sp2  
 
 
Figure 3a-h.  Identified intertidal rove beetles from Bachok’s coast.  
 

5.67 mm 5.32 mm

6.77 mm 3.16 mm 

3.10 mm 5.47 mm

8.84 mm 
8.53 mm
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a. Staphy sp1      b. Staphy sp2 
 

   
 

c. Staphy sp3      d. Staphy sp4 
 

                      
   

e. Staphy sp5      f. Staphy sp6 
 

              
   

 

g. Staphy sp7      h. Staphy sp8  
 

                      
 

i. Staphy sp9      j. Staphy  sp10 

6.04 mm 

7.81 mm

2.70 mm 3.59 mm

3.29 mm 
2.25 mm

5.44 mm 
6.31 mm

2.47 mm 5.10 mm
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   k. Staphy sp11                 l. Staphy sp12 
 

                    
   

m. Staphy sp13              n. Staphy sp14 
 
 

    
   

o. Staphy sp15      p. Staphy sp16 
 

                      
 

q. Staphy sp17      r. Staphy sp18 
 

3.41 mm 
2.89 mm

2.17 mm 
8.15 mm

7.79 mm 
10.63 mm

4.92 mm 
5.59 mm
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s. Staphy sp19     t. Staphy sp20 
 

                            
 

u. Staphy  sp21     v. Staphy sp22 
 

                      
   

w. Staphy sp23      x. Staphy sp24 

 

        
  y. Staphy sp25          
            
Figure 4 a-y.  Unidentified intertidal rove beetles collected from Bachok’s coast. 
 
 

4.63 mm 
4.17 mm

8.31 mm 2.81 mm

5.86 mm 
6.06 mm

5.69 mm 
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DISCUSSION 
 

Rove beetles in this study were collected by light 
traps. During sampling most of the staphylinids 
gathered at the bottom of the net of the light trap and 
were rarely seen in flight. This could be due to the 
strong wind blowing at the beach. 
 
Results of this study show that Pantai Irama had the 
lowest species richness, diversity and abundance of 
staphylinid beetles.  Pantai Irama is a tourist sport 
with development to support tourism such as a 
number of lodgings, food stalls, and souvenir shops.  
The beach has many people swimming and facilities 
for water sport activity.  This disturbed habitat 
explained the moderate diversity of intertidal 
staphylinids at Pantai Irama compared to staphylinid 
at Pantai Kemasin, Pantai Perupok, Pantai Nipah, 
Pantai Tanjung Chap and Pantai Melawi.  Pantai Tok 
Bali is also disturbed being a popular spot for picnic 
and swimming explaining the lower diversity value  
of intertidal staphylinids at Pantai Tok Bali. The type 
of vegetation between the different beaches are the 
same but this factor did not affect the intertidal 
staphylinids. Abdullah and Sina [7] in their study of 
staphylinid fauna of Lanjak Entimau, Sarawak,  
Borneo island, reported that moisture and abundance 
of decaying materials affect the composition of 
staphylinid assemblage.   
 
From this study, 885 specimens were caught and only 
8 species were identified. The remaining 26 species 
could not be identified with probably some new 
species.   There is a considerable lack of literature 
and descriptions related to the study of intertidal rove 
beetle ecology and diversity. Studies of insects along 
the seashore have been conducted by Bigot [8], 
Caussanel [9], Polhemus and Evans [10], Saunders 
[11], Spilman [12], Whitehead [13] and  Wong & 
Chan [6]. Meanwhile Jeon and Ahn [14] reported that 
442 species of Staphylinidae in 102 genera and 7 
subfamilies are known to be confined to seashore 
habitats or 0.93% of the circa 47,744 described 
species of Staphylinidae [15, 16]. 
 
Overall, the diversity and abundance of intertidal 
rove beetles of Bachok’s coast were high, probably 
due to the low level of human disturbance. Most of 
the time the coastal areas were used by fishermen  as 
their boat depot except for Pantai Irama and Tok Bali 
which has been developed for tourism and 
recreational purposes. 
 
Throughout the sampling period intertidal rove 
beetles were hardly found wandering on the sandy 
beach because the adult and larval beetles remained 

buried in the sand when covered by the tide and they 
only emerged to form mole-like surface trails and 
feed upon diatoms when exposed [17]. Their eggs 
and young larvae were placed in the special maternal 
burrows, while the larger larvae and non-breeding 
adults had their own individual burrows [17]. Charles 
and Roberta [17] reported that both adults and larvae 
of Psamathobledius punctatissimus became comatose 
when in direct contact with water and recovered after 
six hours of submergence.  
 
This is the first study conducted at Bachok coastal 
area on intertidal staphylinid beetles. This study was 
part of an expedition carried out by Institute of Ocean 
and Earth and Sea (IOES) to survey and inventorize 
the biodiversity of Kelantan’s coastal area.  
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