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Abstract: A study to determine the abundance of rove beetle (Coleoptera: Staphylimdae)
was conducted from 15 to 28 June, 2008 at the dipterocarp forest of Lanjak Entimau,
Sarawak, Malaysia. Collections were made at five sites namely Kawi River, Menyaring II,
Satap, Begua and Joh River. A total of 175 rove beetles comprising of 17 species were
sampled from all 5 sites of Lanjak Entimau. There was a high abundance (Margalefindex,
3.097) and moderate diversity (Simpson diversity index, 0.798) of rove beetles at Lanjak
Entimau. Four species were identified to species level, Orphnebius bakerianus
Motschulscky, 1858, Eleusis kraatzi LeConte, 1863, Belormuchus quadratu Nordman, 1837,
Bledius gracilicornis Casey, 1889. Seven species were identified to genus level
Orphnebius sp., Coproporus sp., Paederus spl, Paederus sp2, Hesperus sp., Lispinus sp.,
Bledius sp. and six species could not be identified even to genus level. Six umdentified
species probably new for Science. Moderate diversity and high abundance of rove beetles
at Lanjak Entimau are due to diverse habitats. Some differences in species sampled from
peninsular Malaysia is explained in terms of isolation between Sarawak in Borneo island
with peminsular Malaysia.

Key words: Sarawak, rove beetle, Orphinebius bakerianus, motschulscky, 1858, Hesperus
sp., Lispinus sp., Bledius Gracilicornis Casey., 1889, Fleusis kraatzi
LeConte., 1863, Belonuchus quadratn Nordman., 1837, Orphnebius sp.,
Coproporus sp., Paederus sp., Hesperus sp., Bledius sp.

INTRODUCTION

The family Staphylinidae commouly known as rove beetles includes 47,744 described species in
3,847 genera and 31 subfamilies in the world (Herman, 2001). Due to its slender elongated body with
a short elytra and exposed abdomen it is not recognized as beetle by some people. Most rove beetles
are predators of insects and other invertebrates, living in forest leaf litter and similar kinds of decaying
plant matter. Several groups of staphylinids live as parasites of colonies of social insects such as
termites, ants and leathopper (Manley, 1997).

However, 442 species in 102 genera and 7 subfamilies are known to be confined to seashore
habitats (Ahn and Ashe, 1996, 2004; Hammond, 2000; Moore and Legner, 1976). There are some
taxonomic studies on fauna of Staphylinidae of Malaysia. Nomura (2005) classified and identified
Pselaphitae subfamily of Staphylinidae of Malaysia. Maruyama ez al. (2003) described a new species,
Drusilla inflatae n sp. (Maruyama ef af., 2003), which mimic Crematogaster inflate Smith, 1957
(Hymenoptera; Formicidae) from Gombak and Endau Rompin. Hlava and Maruyama (2004) described
a new genus and a new species Malavioeblius sausai Tstner, 1993, James (2004) reported four new
species of Staphylinidae Bryothinusa hauseri Ashe, 2004, B. testeceipennis Cameron, B. catalinae
Casey and B. algorum Sawada.
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Beetles aszemblage brChung (2004) wing flizht interception trap showed that Staphodiridse and
Secardhacidae were the most sbundant beefle farilies in lowland dipteroc arp forests of Sabah, East
Ilalaysia. Sirealar findings was reported by Fanziah ef of. (2008} for the man made lake Tasek Kenyir
in perinsular Malaysia. Other recent studies on beetle abundance and diversity imcluding on
staphylinids in perinsulay Whlaveia were by Faumiah (2005-2002). Fourteen species from 57 rove
beetles were assernbled from Langlawi Island (Fanmab, 20050, 10 species from 99 rove beetles  were
assembled from Langzun and Dendang island (Fausiah, X006}, 10 species frow 77 specimens of
rorve beetles were asserdbled in the wserved fiore st of Endsu rorpin (Fanziab, 2007 Only one species
of e heetle was collected at Lalang Island. (Fanmiah, 2008). Staphylivdd beetles has many roles in
nature existng inevery type of habitat with diets including everything except Inving tissue s of higher
Plants.

& studyron abundance and dive raity of stapbodingd at Lanjak Entirean Wildlife Sane toary (LEWS)
in Sarawak was conducted to deterraive that the staphedinids has not been affected by a distorhed
ervirontnent. & check list of e beetle at Lanjak Entiman will be goeen and the best trapping e thod
for sarnpling staphylinids willbe stodied.

MATERIALS AND METHODS

Study Venue

Sampling sites at Larjak Entivnan (Fiz. 1) were conducted at Fawi River, Ilenyaring I1, Satap,
Begua and Joh Biver frorn 15 1o 28 Jme, 2008, The base carp was located at Sungai Katihas and long
boats married by ethic people Than was used to trave] fromm the base carap to the sampling sites along
rapids and mver.

Sampling kM ethod 5
To ensure maxiranrn asserblage, several methods of collection was ermployed following Fauziah

(20067, & total of twenty light traps, twenty Malaise trap, 80 pitfall tape (Fiz. 2) and net sweeping
were carried out frora 1510 28 June 2008, All traps were st upin the moming at 02:00 for 24 h except
for light trap which was =2t upbefore nightfall at 17:00. The gererator was switched on to collect
beetles attracted to light for 4 b from 19:00 10 23:00.
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Fig. 1: Lanjak Entivaan Wildlife sanctuary situated in Sarawalk, North Bomeo Island
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Fig 2: Pitfall trap consisting of 9 om diameter plastic cup contardng 250 mL 70% alcohol wras
sheltered from raitwater with diy lesf stracts rove beetle

Teble 1: &4 simonery of Shwpylmids beetles e ollecte d from f e shidy sites m Lanjek Frdomem
Crrern ]l LEWE Owrerell LEWS Orerall LEWE

Locetion Specks Indmadue] Merzplef Smmpson DI Shetmon- e prer mdex
Kavrirrer g 55 aney n7ss 1597

Toh rirer 10 22

Setap 7 26

Begnua 12 55

Mergruring I 7 17

Tatal 17 175

Sorting and Preservation

Btaphylinid beetfles were sorted to morpho species and preserved in T0% alechol and brought
back to University of Malaya for frther processing, At Trdversity of MMalaya, the stapbelinids were
pitmed, dried at 4097 in oven and propertly labeled.

Species [dentification and Caleultion ofEcological Index

Crossreference were done with coll ections from Department of Agri odbare, Perinsd ar Malaysa,
Euda Lumpar and Hationa Musewn of Sarawals Margalef index, Bimpson Diversity index and
Shatmorewe aver index were used to calmdate the abnndance and diversity of staplydinid beetles as in
Famiaheaf o (200%). Abandance increase propottionately to the walue of Iar gal ef index. Tn Simpeon
chiversity index, diversity walueis bebareen0 to 1 the nearer the walue isto 1 the b gher is the diversity,
The maximun value of Shannon weaver is 5. The bigger the walue the higher isthe diversity.

RESULTS

& sunmary of the rove beefles collected at L arjak Exdim anis givenin Table 1. One hondred and
seventy five specimens of rove beetles from 17 species were assembled at [ anjak Entiman Wildlife
Sanctuary. Fifty five specimiens from 9 species were assembled at awd Fiver, 22 specitiens from
10 specieswere assembled at JToh river, 26 specimens from 7 species were assembled at Jatap River,
55 specimens from 12 species were assembled o Begua wheteas 17 specimens from 7 species were
sattipled at Merwraring IT. Combining all shady sites, the atnndanice of rove beetles at L anjal Extiman
was high (Margalef index, 3.0097) and moderately diversed (Simpson Diversity index, 0.798;
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Fig 3:The rowve beetle species collected at Lanjak Entim as (3) Grplrebis spo (length - 334 mm, ()
Faederus sp. (length : 2.90 mm), (&) Coproporus sp. (length : 4.05 mam, (& Eladsis kraat,
length : 436 mmy, (& Baowchis giadrates, (length 0 402 mm), ) Bladius spacias Qength :
386 mnn, (3 Bladus gracilicorss, Qength: 207 mon, (3 Lispoads sp. (length : 187 mm),
1 Paaderus spl, Qength : 2.05 man, ) Chphnebius bakericaes, (length @ 385 mmy, (B
Hasparus =p. (length: 2.91 mum)

Shannon-weaver index, 1 997 Both K awi tiver (n= 53 and Begna (n= 55 sampled the most mumber
of rove beetle specimens (Table 1)

The rowe beetle gecies collected at Larjak Entiman are giwen in Fig. 3a-k. Elewen species of 1ove
beetles were iderdified and are new records for Larg ak ExtimauSarawak. Four mecies were indentified
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Fig. 4: Abundance of rove beetles at different location according to Margalefindex
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Fig. 5: Diversity of rove beetles at different location according to Shannon-Weaver index
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Fig. 6: Diversity of rove beetles at different location according to Simpson index

at species level, Orplmebius bakerianus, Fleusis kraaizi, Belonuchus quadratu, Bledius gracilicornis,
seven species were identified at genus level Orphinebius sp., Coproporus sp., Paederus spl,
Paederus sp2, Hesperus sp., Lispirus sp., Bledius sp. and 6 species could not be indentified even at
gemnus level. The six unidentified rove beetles are probably new species.

Figure 4 and 5 give the value of margalef index and Shannon weaver index indicative of the
abundance and diversity of rove beetles caught at different sampling sites respectively at Lanjak
Entimau. The rove bectle assemblage was most abundant at Kawi river with highest value of margalef
index of 2.912 followed by Begua with margalef index of 2.745. The most diversed rove beetle caught
was from Joh river (Shannon-weaver, 2.174) followed by Kawi river (Shannon-weaver, 1.785) and
Begua (Shannon-weaver index, 1.68). Similar result was given using Simpson diversity index (Fig. 6).
The most diverse rove beetle was found at Joh river followed by Kawi river. The nearer the value to
1 the higher the diversity value.

130



Int. J. Zool Res., 5 (3): 126-135, 2009

Table 2: Staphylinid beetle species assembled at different study sites at Lanjak Entimau.

Location
Species Joh river Kawi river Satap Begua Menyaring T Tatal
Orphre bius sp. - - - 1&D - 1
COpFroporus sp. - 14D - - 1
Orphrebius bakeriarus 200 14D 14n 208 169 7
Moatschulscky., 1858
Paederus spl 100 5 CRLD - 208 - 8
Hesperus sp. 3ERLD 5ERLD - 7 (FF.MD - 15
Lispinus sp. 2 (MF,FR) 16 FELL.MD 10 ELD 20 FELD 3 CLME 60
Paederis sp2 3 (FF.MD) - - 168 14D 5
Bledius sp. 20 5 LLED 14n 169 169 10
Eleusis kraatzi LeConte., 1863 - - 14D - - 1
Belonuchus quadrate 20 - - - - 2
Nordman., 1837
Bledius gracilicornis 14m - 209 G (MLFR) - 9
Casey., 1889
Staphy 10 - - 10D - 1
Staphy 209 5 (FF.LT) 17 (FE.MLLT) 10y (FE, LT, MT) 3 (FELT) 11 ¢85 46
Staplry 30 B, 4 PF) 1€D B, 5
Staphy 40 . R 14m 10D . 2
Staphy 5 1am - - - - 1
Staphy & - 18 - - - 1
17 22 55 26 55 17 175
LT: Light trap, MT: Malaise trap, PF: Pitfall, *Unidentified
Table 3: Staphylinid beetle species assembled at Lanjak Entimau using different trap

Trap

Species Pitfall Malaise Light
Orphre bivs sp. - - 1
COopropoFus sp. - - 1
Orphre bivs bakerianus Motschulscky., 1858 5 - 2
Paederus spl 7 - 1
Hesperus sp. 8 2 5
Lispinus sp. 44 5 11
Pazderus sp2 3 1 1
Bledius sp. 7 - 3
Eleusis kraatzi LeConte., 1863 - - 1
Belonuchus quadratu Nordman., 1837 2 - -
Bledius gracilicornis Casey., 1889 7 1 1
Staphy 109 - - 1
Staphy 20 32 4 10
Staphy 3 4 - 1
Staphy 4 - - 2
Staphy 50 - - 1
Staphy & 1 - -
17 120 13 42
*Unidentified

Table 2 shows that Lispinus sp. was the most abundant rove beetle at LEWS (n = 60) followed
by unidentified species (Staphy 2) (n = 46) and Hesperus sp. (n = 15). Lispiruis sp., was mostly
sampled at Begua (n= 29). Hesperus sp., Lispinus sp., Paederus sp2, Bledius gracilicornis and the
unidentified Staphy 2 were found in all types of traps, pitfall, malaise and light traps (Table 3). One
hundred and twenty individuals were collected using pitfall traps whereas 42 individuals were caught
by light traps and only 13 individuals was sampled using malaise traps.

Figure 7 shows that collection of rove beetles was most abundant (Margalef index, 3.746) and
specious (Fig. 8) using Shannon-weaver index (2.225) for pitfall traps. Malaise trap collected the least
abundant (Margalefindex, 1.559) and the least diverse (Shannon-weaver index, 1.413). Figure 9 shows
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Fig. 7: Abundance of rove beetles using different trap according to Margalefindex
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Fig. 8: Diversity of rove beetles using different trap according to Shannon-weaver index
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Fig. 9. Diversity of rove beetles using different trap according to Simpson diversity index

the diversity value of rove beetles collected with different traps using Simpson diversity index.
Simpson diversity index also gives the highest diversity value of rove beetle by pitfall trap. Lispirus
(n = 44) and Staphy 2 (n = 32) were mainly caught by pitfall traps. Pitfall was the most efficient
method to collect Staphylinid bestles in this study.

DISCUSSION
Lanjak Entimau in Sarawak is situated at North Borneo Island which is separated from Peninsular
Malaysia by North China Sea ( Fig. 1). Among the eleven identified rove beetle species found at Lanjak

Entimau, none of the species was collected at Langkawi Island (Fauziah, 2005) peninsular Malaysia
nor at Lalang Island in the Straits of Malacca (Fauziah, 2008).

132



Int. J. Zool Res., 5 (3): 126-135, 2009

Eight specimens of Paederus sp. and three specimens of Paederus sp., 2 were caught at Lanjak
Entimau. In peninsular Malaysia report on Paederus species includes those by Manley (1977) and
Rahmah and Norjaiza (2008). Manley (1977) studied natural field density level, host preference,
feeding pattern, behavior and biology of P aederus fuscipes Curtis, 1840 (Family Staphylimdae), an
aggressive leaf hopper predator in rice fields in West Malaysia. (Rahmah and Norjaiza, 2008) reported
on the outbreaks of Paederus dermatitis occurring on schoolchildren attending night tuition class due
to the release of haemolymph pederin by rove beetles from genus P aederus when the beetle was
accidentally brushed or crushed on the skin.

Orphnebius sp., Orplnebius bakerianus, Hesperus sp., Lispinus sp. and Bledius sp., which were
sampled at Lanjak Entimau have not been sampled in peninsular Malaysia. This is due to isolation
because Lanjak Enfimau is on Borneo island. There are differences in abundance and diversity values
of rove beetles between the sampling sites within Lanjak Entimau in this study.

The differences between sites at Lanjak Entimau are probably substantial enough to promote
different local beetle communities with regards to both faunistic composition and diversity.
Compeosition of staphylinids assembled by Fauziah (2007) at Endau Rompin found that Lanjak
Entimau Wildlife Sanctuary has more abundant Staphylinids with Margalef index of 3.097 than Endau
Rompin (Margalefindex, 2.211). The Staphylinids at Selai, Endau Rompin reserved forests was more
diversed (Simpson diversity index, 0.86; Shannon Weiner, 2.06) than the Staphylinids at Lanjak
Entimau (Simpson diversity index, 0.79; Shannon Wiener, 1.99). This is due to many niches and
different flora composition of the forests of Lamjak Entimau allows more speciation to happen.
Prance (1974) and Gentry (1982) stated that the extraordinarily high species diversity of tropical
forest floras and faunas is often attributed to the recent and rapid accumulation of species via
high speciation rates.

Lanjak Entimau study sites are near rivers whereas samplings at Endau Rompin was conducted
deep in the jungles of the reserved forest. For staphylinids, moisture and abundance of decaying organic
material affects composition of its assemblage since Staphylinids like to live at margins of fresh water.

In this study, assemblage of staphylimids was most successful with pitfall trap. This is due to
their small and narrow body with short elytra and flexible abdomen enabling staphylinids to live and
move in ground litter (with abundant decaying organic matter) not accessible for robust and less flexible
organisms. Like ground beetles, most rove beetles are predators of other insects and live on or in the
soil, in ground litter, moss, or in decomposing organic matter. Thus pitfall trap was the most suitable
method of sampling them.

Lanjak Entimau provides many microhabitat and niche suitable for staphylinids. Staphylinids
prefer moist habitats along the margins of streams and lakes. The staphylinids also live under stone
along the shores of streams, around fresh water margins, in fungi, leaf litter, plant debris, in the nests
of birds, mammals, ants and termites. Thus contributes to high abundance and moderate diversity of
staphylinids at Lanjak Entimau.

Fjeldsa and Lovett (1997) reported that local diversity is generated and maintained by a complex
of factors such as altitude, latitude, productivity, climatic variability, age of ecosystem, predation,
competition, spatial heterogeneity or the stage of the biological succession.

Tropical insects undergo seasonal changes in abundance and that the seasonal fluctuation patterns
are diverse and different among species and among feeding habits (Wolda, 1978, 1980, 1988, 1989).
Habitat heterogeneity is a determinant cause of biological diversity in natural ecosystems and
therefore, its preservation should be a priority when planning conservation strategies
(Romero-alcaraz and Avila, 2000).

Staphylinids are important biotic components of Lanjak Entimau environment occupying litter
habitats that characterize forests of any age. Biodiversity research should be based on species
composition and abundance useful for evaluating invertebrate communities in firture conservation work
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in Lanjak Entimau. With high abundance and moderate diversity of Staphylinids, Lanjak Entimau
should be conserved from urban development in protecting the variety of organisms including rove
beetles and other insects in the forests and river margins.
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