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ABSTRACT The odonate fauna of Pulau Perak, Pulau Jarak and some islands of the Sembilan group 
of islands were surveyed. Although no endemics were found, fifteen species, all first records for the 
islands were documented. Various biological aspects of the dragonfly such as population, distribution and 
relative abundance were discussed. Morphometric aspects were also studied and possible explanations for 
the attributed differences between the island populations of Pulau Perak and Pulau Lalang are proposed.

ABSTRAK Fauna Odonata telah dikaji di kepulauan Selat Melaka, iaitu Pulau Perak, Pulau Jarak 
dan sebahagian dari Pulau Sembilan. Walaupun tiada spesies endemik telah dijumpai, kesemua lima belas 
spesies yang didokumentasikan merupakan rekod baru untuk pulau-pulau tersebut. Pelbagai aspek biologi 
pepatung seperti populasi pepatung, taburan dan kepadatan relatif dibincangkan. Aspek morfometrik 
juga turut diselidiki dan beberapa huraian telah diturakan untuk menjelaskan perbezaan ketara populasi  
pepatung di Pulau Jarak dan Pulau Lalang.

(Odonata, diversity, new records, islands, Peninsular Malaysia, morphometrics)

INTRODUCTION

Several islands in the Straits of Malacca such as 
Pulau (= island) Langkawi and Pulau Pangkor are 
well known touristic attraction. The Sembilan 
group of islands is a cluster of nine small islands, 
namely, Pulau Agas, Pulau Payong, Pulau Nipis, 
Pulau Saga, Pulau Buluh, Black Rock, White 
Rock, Pulau Rumbia and Pulau Lalang which 
are  uninhabited but are visited by fishermen  
and the few who seek camping, snockling and  
diving activities. The scenic marine spots are located 
in the channels between Rumbia and Lalang islands.  
Not far away from the Sembilan islands is the  
remote island of Jarak which has also enticed 
those who like fishing and diving. More remote is 
Pulau Perak thought to be a barren igneous rock 
formation when last visited by C.A. Gibson-Hill 
and T.W. Burdon in 1949. This however has changed 
evidently from the recent SESMA expeditions 
which have uncovered various living organisms 
that successfully thrive on the island.

Dragonflies and damselflies of the order Odonata 
are now receiving worldwide attention from as 
objects of research.  Such work, besides those that 

involve the appreciation of their aesthetic value [1], 
have wide application in the area of conservation [2], 
bioindication and biomonitoring [3,4], biocontrol 
[5] and more recently, in the design of surveillance 
tools fondly named ‘Dragon Spies’ which mimic 
the form and habit of the dragonfly.

The migratory behaviour of odonates such as 
observed in two prominent species, Anax guttatus 
and Pantala flavescens, has been well studied [7].  
If distance travelled is any measure of their agility 
and endurance, then these species of dragonflies 
are the most likely to be found in distant islands far 
away from the mainland.  The SESMA expeditions  
to remote islands in the Straits of Malacca thus 
provided an opportunity to test this.

The objective of this work is to document the 
odonate diversity of these remote islands and to 
assess their distribution, abundance and population 
characteristics (morphometrics).  

MATERIALS AND METHODS

Sampling sites
The study locations are depicted in Figure 1. The 
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Figure 1: Map to show the island locations. 

islands were Pulau Perak, Pulau Jarak and Pulau 
Lalang and Pulau Rumbia of the Sembilan islands. 
Pulau Perak is considered an oceanic island [8],  
although vegetated and has no freshwater bodies. 
Dragonflies were either caught while roosting on 
tree tops or attracted to light traps. Pulau Jarak is a 
tiny island about 8 hectares in size and 50m above 
sea level, well vegetated but with no beach. Although 
the presence of four small streams was mentioned 
by Wyatt-Smith [9], he warned that water frequently 
disappeared beneath large boulders. This could be 
the reason why we found only one stream. Pulau 
Lalang is considered to be the best in the group of 
Sembilan Islands; it has a fresh water stream which 
is ideal for dragonfly sampling.

Sampling methodology
The voyage to the islands began on 4 June 2004 and 
ended on 9 June 2004. Subsequent trips were made 
on the 10-13 August 2004 and a final trip from 23-
26 November 2007. No attempts were made to do 
a systematic sampling as periods of visits to the 
islands were not consistent. The manual search and 
capture of adults utilizing insect nets were random 

and covered areas of the islands that were accessible  
by foot. The search targeted stagnant water bodies, 
streams where available and visualization of roosting 
and swarming species with the aid of binoculars. 
When overnight trips permitted the use of light 
traps, the latter were set up to lure certain species 
of dragonflies. All captured specimens were placed 
in insect envelopes and treated before they were 
brought back to the laboratory for morphometric 
analysis.

RESULTS AND DISCUSSIONS

Species Diversity
The total number of odonates recorded from these 
islands comprised of 15 species belonging to the 
families Libellulidae and Coenagrionidae (Table 1). 
Libellulidae topped the list which is not unusual for 
this diverse family group [10]. Three among these 15 
species eluded capture but were either photographed 
or visually identified. The common names [10, 11] 
are included for all species and the skimmers (five 
out of the total 15 species) predominated the species 
list. There were no endemics among the recorded 
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Figure 2: Percentages of male and female individuals for all the species found.

species which are cosmopolitan in the Asian region 
[12] and all documented species are also found  on 
the mainland of Peninsular Malaysia. Diversity of 
the species is reflective of a disturbed habitat [13] 
and most of stagnant waters [10], in contrast to 
the pristine waters of Jarak as perceived by Audy 
et al. in the 1950s [14]. Although odonate species 
of common status were present here, they are all 
first records for the island as no previous work on 
dragonflies had been conducted for these islands. 
Audy et al. [14] noted the remarkable absence of the 
insects on Jarak Island except culicine mosquitoes, 
small wood-boring beetles, two species of termites, 
few butterflies and two species of ants.

Male and Female Populations
  xes fo noitacifirev delbane snemiceps fo erutpaC

where species were not sexually dimorphic in body 
coloration [5]. Male densities commonly exceeded 
female numbers when samplings were conducted 
at water bodies [9]. This phenomenon is supported 
by the high presence of male Orthetrum chrysis 
(Figure 2) sampled in the stream of Pulau Lalang. 
However, from Figure 2, it is evident that there was 
a relatively balanced sex distribution (t-test: U d.f 

(1,14) = 5.86, p > 0.05). A slight skewness of higher 
female proportion is due to the aggregating females 
of Pantala flavescence.

Distribution and Abundance 
Table 1 also shows the distribution and proportional 
abundances of species sampled on the island. 
These data should be treated with caution as the 
sampling allocation for each of the islands was 
disproportionate. Although Pulau Rumbia was 
visited, there was no dragonfly species present. 
Pulau Lalang had an equal number of species as 
Pulau Perak, both with eight species, and Pulau 
Jarak had the least with only two species. The 
globe skimmer (Pantala flavescens) was the most 

   dnuof erew yeht erehw kareP ualuP ni tnadnuba
swarming by the jetty as well as roosting on trees by 
the cliffs at the peak of the island. In Pulau Lalang, 
the spine-tuffed skimmer (Orthetrum chrysis) were 
predominant in numbers and behaviour where the 
males aggressively chased other dragonflies  [15].

Morphometrics
Morphometrical features measured were the fore-
wing (FW),  hind-wing (HW) and abdominal (AL) 
lengths as standard protocol for odonate population 
studies [16,17]. Representative populations (to 
reflect consistency) from the Pulau Perak and 
Pulau Lalang are presented in Figure 3 and Figure 
4 respectively. The overall measurements showed a 
significant difference (Friedman ANOVA test: χ2 
(N=14, d.f = 5) = 53.37, p < 0.01). The Box and Whisker 
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Plot (Figure 5) revealed a contrast between the 
odonate populations of Pulau Perak and Pulau 
Lalang. There was a significantly correlation 
between the wing and abdominal measurements 
of each island populations. These were supported 
by Spearman Correlation Test for Pulau Perak  
(AL versus FW: R = 0.58, t(N-2) = 2.45, p < 0.03; 
AL versus HW: R = 0.69, t(N-2) = 3.31, p < 0.01), 
Pulau Lalang ( AL versus FW: R = 0.79, t(N-2) = 
4.56, p < 0.01; AL versus HW: R = 0.77, t(N-2) = 
4.19, p < 0.01). Such correlations are consistent with 
other populations of other species of dragonflies 
previously studied [16]. More interestingly are the 
contrasts between the island populations which 
are consistently significant using the Wilcoxon 
Matched Paired Test (fore-wing contrast: N = 14, T 
= 13, Z = 2.48, p < 0.01; hind-wing contrast: N = 14, 
T = 9, Z = 2.73, p < 0.06; abdominal length: N = 14, 
T = 16, Z = 2.29, p < 0.02). The preceding results 
revealed that the odonate population of Pulau Perak 
had far larger body parts than in Pulau Lalang. The 
possible explanations for this observable fact could 
be due to:

• Pulau Perak is far isolated from the mainland and 
thus the odonate populations thrive and fluorish 
on the rich food resources within the island 
without much competition from similar feeding 
guilds.

• Pulau Lalang, on the other hand, is closer to the 
mainland and to other islands of the Sembilan 
group.  This would encourage migration between 
islands and land mass in search of better resources 

when faced with extreme conditions on the island. 
Such frequent migrations would result in loss of 
body fat reserves and thus contributing to limited 
growth. Migratory behaviour and dispersal 
patterns in dragonflies have been documented 
by many scientists [18].

• The short distance between Pulau Lalang and 
Peninsular mainland could increase  diversity 
of other species due to dispersal, migration 
and emigration [19]. This would create higher 
competition amongst the island dragonflies for 
the limited resources. Behavioural strategies 
such as predator avoidance would impose heavy 
demand on internal reserves to the detriment of 
body size and thus populations in Pulau Lalang 
would have smaller body sizes.

Thus it would be of interest to further investigate 
the morphometric characteristics of dragonflies 
of other islands in the region in order that further 
comparisons could be made. 
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Figure 3: Line graphs for all three morphometric measurements of abdominal lengths(AL), hind- (HW) and fore wings (FW) made  
 on the representative individuals from Pulau Perak.
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