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Dragonflies in Bawean Island Nature Reserve, Indonesia
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ABSTRACT

Bawaean Island is known for its endemic Bawa deer and other vertebrate species of mammals, avians and reptiles.
However, little is known about the invertebrates, especially the Odonata (dragonflies) group. The aim of this study was
to examine the variety of dragonflies on the Bawaean Island. The observation method was employed for data collection
while the Shannon-Weinner Diversity Index was used for data analysis. A total of 23 dragonflies’ species consisting of
four families were collected throughout the study. These include Coegnagrionidae (6 species), Libellulidae (13 species),
Platycnemididae (2 species) and Aeshnidae (1 species). Ischnura senegalensis is the most dominant species. The
diversity index (absolute H index) shows a moderate level of diversity in Bawean Island, with a value of 1,007.
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INTRODUCTION

Bawean Island is located at the Java Sea,
approximately 150 kilometers north of Java Island.
Geographically, the coordinates are 54° 4°-5° 46
LS AND 112° 30°- 112" 50’ BT with the covered
area of around 725 hectares. The location of
Bawean Island between Kalimantan and Java
shows that this region has unigque biogeography.
The varied land topography includes bumpy, hilly
to mountainous, and has a type of tropical lowland
rainforest habitat (Badan Pusat Statistik Kabupaten
Gresik, 2010).

One of the faunas on this island is dragonflies.
In general, there are two sub-orders, namely
Anisoptera and Zygoptera. Characteristics of the
suborder Anisoptera has a fatter body, eyes
attached, rear wings are more extensive than the
front wings. The character that appears when
perched spreads its wings horizontally.
Characteristics of Suborder Zygoptera are slender
bodies, non-sticky eyes, wing shapes that are
almost identical between the front side and rear
wing (Orr, 2003; Samways, 2008; Theiscinger &
Hawkins, 2008). Dragonflies are a group of insects

related to aquatic (Boror et al., 1992).

Indonesia has around 750 species of
dragonflies, which is abundant amount because
Indonesia is a tropical region with a rich variety of
habitats (Susanti, 1998). Around the world, a total
of 6000 species of Odonata have been described.
They are divided into one of two main suborders:
Anisoptera  (dragonflies, 11 Families) and
Zygoptera (damselflies, 21 families) (Schorr et. al.,
2008; Gullan & Cranston, 2010).

Previous research was focused on the
characteristics of dragonfly morphology and
ecology (Lieftinck, 1954; Fraser, 1991; Watson et
al., 1991; McPeek, 2008). Research at of Gunung
Sewu Kars (Rohman, 2012), Menoreh Kars
showed big different (Rachman & Rohman, 2016)
in variation of butterfly. Medium diversity index is
applied in the Protection Forest area (Simatupang
et al.,, 2019). Research on dragonflies in the
Nusakambangan Island Nature Reserve shows that
there are endemic species (Zaman et al., 2017).
Therefore, the purpose of this study is to determine
the diversity of dragonfly (Odonata) in the Bawean
Island Nature Reserve.
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MATERIALS AND METHODS
Study Sites

The initial surveys were in January 2015 and a
follow-up survey in 2018, 2019. Research location
was on Bawean Island, Indonesia (Figure 1).
Observation research method was used in this
study. Data collection was conducted from 0700 to
1000 and 1500 to 1700 Western Indonesia time.
Each plot consisted of three observation points. A
total of 30 plots were conducted for data collection.
The retrieval of data was conducted by recording
and counting the number of species, and then
entering the data into the observation table.
Identification of the dragonfly was based on the
identification manual by Theischinger (2006) and
Watson et al. (1991). Climatic and edaphic
measurements such as air temperature, light
intensity, air humidity, wind speed, soil
temperature and soil pH were also measured.

Data Analysis

Shannon-Wiener species diversity index according
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to Odum (1993) was used in this study.
RESULTS AND DISCUSSION

Thirty plots for dragonflies census were established
at the Bawean Island Nature Reserve. A total of 23
species of dragonflies were collected at Bawean
Island Nature Reserve (Table 1). The most
abundant species comes from the Family
Libellulidae, which consists of 13 species with
1399 individuals and of Orthetrum sabina,

Diplacodes trivialis, Neurothemis ramburii,
Crocothemis  servilia, Macrodiplax  cora,
Potamarcha congener, Pantala flavescens,

Tholymis tillarga, Neurothemis stigmatizans,
Tramea transmarina, Macrodiplax  cora,
Potamarcha congener, Pantala plavescen,
Tholymis fillarga, Neurothermis stigmatizans,
Tramea transmarina, Agrionoptera insignis and
Orthretic chrsis. Other dragonflies also found
included Family Coegnagrionidae (6 species),
Family Platycnemididae (2 species) and Family
Aeshnidae with only one species, namely Anax
guttatus. The species that cannot be identified was
designated as code F.

Figure 1. Map of Bawean Island Wildlife Reserve and Wildlife Conservation Area, Gresik Regency (Source: East

Java Natural Resources Conservation Center)
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Of the four types of families found, the most
abundant species in the family Libellulidae, while
the fewest species are the Aeshnidae family. This
shows that Family Libellulidae is the most existing
species among others. Based on the results of
Subagyo's research (2016), the swamp area is
dominated by the family Libellulidae. Members of
the family Libellulidae (Genus Orthetrum) are
spread from residential areas to river flows in the
mountains (Setyawati et al., 2017). Family
Libellulidae and Coenagrionidae are the most
common families based on the results of Odonata
diversity inventory in Pampa Biome, Brazil (Junior
et al., 2019). The Libellulidae family is the most
species found in Gorewada International Bio-Park,
India (Shende & Patil, 2013).
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Figure 2 shows that the highest percentage of
dragonfly individuals was Ischnura senegalensis
(17%), followed by Orthetrum sabina (15%),
Diplacodes trivialis (13%), Neurothermis ramburii
6%, Crocothemis servilia (14%), Macrodiplax
cora (8%), Tholymis tillarga (9%) and so on.
Ischnura senegalensis species showed the highest
percentage of dragonfly individuals (17%),
followed by the second highest by Orthetrum
sabina (15%). The lowest percentage is in
Orthetrum chrysis (0.0005%). In Sharma and Joshi
(2007), the results of the Libellulidae family were
the most dominant with the highest percentage of

Odonata  diversity  studies  while  the
Coenagrionidae family with the second-highest in
composition.

Table 1. Dragonflies (Odonata) in Bawean Island Nature Reserve

No Family Species Individual
1 Coegnagrionidae Pseudagrion pruinosum 8
Ischnura senegalensis 362
Agriocnemis pygmaea 190
Agriocnemis femina 123
Pseudagrion rubriceps 2
Ceriagrion 5
coromandelianum
2 Libellulidae Orthetrum sabina 312
Diplacodes trivialis 275
Neurothemis ramburii 120
Crocothemis servilia 297
Macrodiplax cora 169
Potamarcha congener 11
Pantala flavescen 181
Tholymis tillarga 8
Neurothemis stigmatizans 10
Orthetrum chrysis 1
Tramea transmarina 7
Ceriagrion auraniicum 5
Anax guttatus 3
3 Platycnemididae Copera marginipes 27
Prodasineura autumnalis 4
4 Aeshnidae Agrionoptera insignis 4
F (not yet identified) 3
Total 23 2124
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Species
m Copera marginipes
B Pseudagrion pruinosum
B Orthretum sabina
Diplacodes trivialis
B Neurothermis ramburii
B Crocothermis servilia
M Ischnura senegalensis
B Macrodiplax cora
B Agriochemis phygmeae
B Ceriagrion auraniicum
B Agriochemis femina
B Pothamarcha congener
M Pantala plavescen
M Anax guttatus
Tholymis fillarga
Neurothermis stigmatizans
M Orthretum chrysis
W Tramea transmarina
B Prodasineura autumnalis
B Pseudagrion rubriceps
W Agrionoptera insignis
m Ceriagrion coromandelianum

B F (not yet identified)

Figure 2. Percentage and diversity of Dragonflies (Odonata) in Bawean Island Nature Reserve. The 0% indicated the

species with percentage lower than 1%

A value analysis of the Shannon-Wiener
Diversity Index data with a value of 1.007; these
results indicate that the variation is moderate.
According to Odum (1993), if the value of H index
is more then 1, it shows that the environment is in
the right direction. According to Sharma and Joshi
(2007), proper environmental conditions will
increase the H index value. Based on the research
of Wei-Yan (2008) the seasons such as dragonflies
in spring, summer and autumn determine the
variation of dragonflies, especially the Libellulidae
family. Supporting a variety of dragonflies in the
Wonoasri Resort Meru Betiri National Park and
various Menoreh kars determine moderate
fluctuations (Rachman et al., 2016; Hikmah,

2018).

There are several factors that affect the
moderate diversity, including the surrounding
environment and human activities. According to
Nugrahani et al. (2014), the pollution due to the
anthropogenic activities caused lower levels of
diversity of dragonflies. In contrast, Johansson et
al. (2019) pointed out several factors that influence
the management of various types of vegetation are
vital in maintaining regional biodiversity. Pereira et
al. (2019) stated the balance between individuals
with one another makes the balance between
individuals with the state of the surrounding
environment, with the atmosphere acting as a filter
against the species.
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CONCLUSION

The most abundant species comes from the family
Libellulidae, while the species of the Aeshnidae
family members are the fewest. Index. Shannon-
Weiner diversity index >1 indicates that the
environmental conditions in the Bawean Islands
lead to suitable conditions for the survival of
dragonflies.
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