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INTRODUCTION 

Selorejo Waterfall is a natural tourist area 

located in Ngebel District, Ponorogo Regency, East 

Java, Indonesia. The location of Selorejo Waterfall 

is quite far from the center of Ponorogo City with a 

quite difficult road access and this tourist location is 

directly adjacent to the Gunung Sigogor Nature 

Reserve. This makes the environmental conditions 

at Selorejo Waterfall still natural with little 

environmental pollution. The natural 

environmental conditions of Selorejo Waterfall have 

the potential as a natural habitat for various types of 

insects, especially dragonfly. 

Dragonfly are medium-sized flying insects with 

attractive body colors and wings. The body 

structure of dragonfly consists of three parts, 

namely Cephal (head), thorax (chest), and abdomen 

(stomach). Dragonfly have slender bodies with two 

pairs of wings and have mesh veins. Besides, 

dragonfly also has an antenna, a chewing-type 

mouth apparatus, and large compound eyes (Hanum 

et al., 2013). In scientific classification, dragonfly is 

included in the Odonata Order, this is because 

dragonfly has toothed-jaws found in the lower 

labium (Rizal & Hadi, 2015). 

In general, Odonata is classified into two 

Suborders, namely Suborder Anisoptera known as 

dragonfly, and Suborder Zygoptera is known as 

damselfly. These two suborders have striking 

differences, including the distance between the two 

compound eyes. In the dragonfly, it looks very 

closely or there is almost no distance between the 

two compound eyes, while in the damselflies there is 

a visible distance between the two compound eyes 

(Soendjoto, 2016). Suborder Anisoptera has wide 

wings, large body stature with high flight ability. 
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Whereas in the Suborder Zygoptera has a small 

body stature, the front, and rear wings are of the 

same size and have weak flying abilities (Rahmawati 

et al., 2019).  

Dragonfly are insects that undergo imperfect 

metamorphosis. There are three phases in the 

dragonfly life cycle namely the egg, nymph and 

adult phases. In the egg and nymph stages of 

dragonfly live aquatically (Bried & Hinchliffe, 2018), 

while the adult phase is terrestrial (Laily et al., 

2018). As adults, dragonfly will breed around the 

aquatic environment and female dragonfly will lay 

their eggs among water plants (Setiyono et al., 

2017). The existence and distribution of dragonfly 

species in a location is determined by many factors, 

including the type of habitat, canopy conditions, 

diversity of vegetation, and microclimate. 

Therefore, this study aimed to determine the 

diversity of dragonfly species and to determine the 

community structure of dragonfly and damselfly in 

Selorejo Waterfall, Ponorogo Regency, East Java, 

Indonesia. 

 

MATERIALS AND METHODS 
 

Time and Location Study 

This research was conducted in January-

February 2021 in the Selorejo Waterfall area, 

Toyomerto Hamlet, Ngebel District, Ponorogo 

Regency, East Java, Indonesia. This research was 

conducted during the active hours of dragonfly, 

namely 09.00-13.00 by tracing two streams of water 

in the Selorejo Waterfall area, namely Large stream 

and Small Stream. 
 

Tools and materials of Reseach 

The tools and materials used in the research 

are stationery, GPS (Global Positioning System), 

watches, insect nets, cameras, and 

thermohigrometers. 

 

Data Collection 

Sampling was conducted using the Visual Day 

Flaying method by following the transect paths 

along the large stream and small stream of Selorejo 

Waterfall. The Visual Day Flaying method was 

carried out to record all species along with the 

number of individuals found during the study. In 

addition to recording the number of species and 

individuals, this study also recorded microclimate 

data, namely temperature (C), humidity (%), and 

light intensity (lx). In the identification process 

using the dragonfly identification book Orr (2005), 

Pamungkas (2016), and Setiyono et al., (2017).  
 

Data Analysis 

The data obtained in the study will be analyzed 

using the Shannon-Wiener Diversity Index (H') 

(Azmi et al., 2006) and Relative Abundance (RA) 

(Suaskara & Joni, 2020). The following is the 

formula for each analysis: 
 

Shannon-Wiener Diversity Index: 

 

Relative Abundance Index: 

 

     Note: 

H’  = Shannon-Wiener Diversity Index 

RA  = Relative Abundance 

ni =Total individuals belonging to the i 

spesies 

N  = Total individuals of population 

 

RESULT AND DISCUSSION 

 

Based on the carried-out inventory at the 

Selorejo Waterfall Area, the results were 12 species 

from six families consisting of four species of 

damselfly and eight species of dragonfly. The 

number of individuals found was 230 individuals, of 

which 151 individuals were found in the Large 

Stream and 79 individuals were found in the Small 

Stream. 

The diversity index value of dragonfly and 

damselfly in the Selorejo Waterfall area is H'= 2.05 

(Figure 1), this indicated that the diversity value 

was classified as medium. This statement is 

supported by Hartika et al. (2017), which states that 

if the Shannon-Wienner diversity index value 𝐻'= 

1.5 to 3.5 then the diversity value is medium. This 

showed that the environmental conditions in the 

Selorejo Waterfall Area are good enough to support 

the natural habitat of dragonflies. The diversity 

value of dragonflies in Selorejo Waterfall has a 

higher value than the diversity value of dragonflies 

in the tourist area of Kakek Bodo Waterfall, 

Pasuruan Regency, namely H'= 1.78 (Abdillah et 

al., 2018; Abdillah et al., 2019). Meanwhile, the 

diversity value of dragonflies in Selorejo Waterfall 

is lower than the diversity value of dragonflies 

(Odonata) in the secondary forest on the riverbank 

of Kali, Kali Village, Minahasa Regency, North 

Sulawesi, which is H'= 2.56 (Lino et al., 2019).  
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The value of dragonfly species diversity at the 

Small Stream area, namely H '= 1.93, was higher 

than the dragonfly species diversity value at the 

Large stream location, namely H' = 1.69. The 

presence and number of individual dragonfly species 

found in the two waterways are different because 

the two streams have different environmental 

conditions, habitat types, canopy, and vegetation 

conditions. According to (Herlambang et al., 2016), 

the main factors that make differences in dragonfly 

species diversity in each place are factors of food 

resources, habitat and other factors. Several other 

factors are temperature, humidity, light intensity 

and availability of food. 

Temperature and humidity affect plants and 

animals, especially small insects as the main food of 

dragonflies. In addition, temperature also 

determines the activity of dragonflies in finding a 

place to rest, flight time and breeding time (Corbet, 

1962). Light intensity is an abiotic factor that affects 

the activity of a dragonfly somewhere. This is 

because the light intensity affects dragonfly 

activities such as sunbathing and foraging for food. 

At optimal light intensity, dragonflies will be used 

for sunbathing and foraging, whereas if the light 

intensity is too low and too high, dragonflies will be 

spent resting and shelter (Corbet, 1962). 

Vegetation and canopy conditions in a place 

affect the existence of dragonfly species because the 

dragonflies need vegetation such as sub-layer plants 

to lay their eggs when reproducing and can be used 

for perches (Nugrahani et al., 2014). Besides, 

dragonfly larvae need vegetation on river banks to 

find food and to protect themselves from predators. 

In adult dragonflies, the vegetation on the banks of 

the river is used for resting and sunbathing (Silva et 

al., 2010). As for the canopy, several types of 

dragonflies are used to protect from the high 

intensity of sunlight (Nugrahani et al., 2014). 

A microclimate is an important factor in 

providing habitat that supports the sustainability of 

the dragonfly life cycle (Abdillah et al., 2018). 

Microclimate data, showed the temperature and 

light intensity at small stream (26.5oC and 32767 

lx) lower than larger stream (28.4oC and 17488 lx), 

Meanwhile, the humidity at Small Stream (75.0 C) 

has a higher value than the large stream  (75.0 %) 

(Table 2). The thinner canopy at the Large stream 

makes the light intensity higher and will affect the 

air temperature at the location. Meanwhile, the 

slightly denser canopy conditions and the presence 

of many trees on the edge of the small stream, 

which cause an inhibition of the rate of air 

temperature and sunlight intensity so that the 

humidity value in this location has a higher value. 

The location of the large stream was the main 

water stream from Selorejo Waterfall. A large 

stream was ± 3 m wide and ± 0.5 m deep with many 

large rocks in the middle. The edge of a large 

stream is dominated by herbaceous plants like 

a Cyperus rotundus (Pocacea Family), which also has 

an open canopy with few trees. With the conditions 

of vegetation and an open canopy, this stream was a 

suitable habitat for several dragonfly species to 

forage and roost. At this location, eight species were 

found with a total of 151 individuals, which belong 

to four families, namely the Euphaeaidae, 

Calopterygidae, Gomphidae, and Libellulidae 

families. At this location, it is dominated by the 

 
Table 1. Dragonfly and Damselfly, Relative Abundance and Conservation Status 

Suborder & 
Family 

Species 
Relative Abundance (%) Conservation 

Status Large stream Small Stream 

Zygoptera     
Euphaeaidae Euphaea variegata 13.91 7.59 LC 
Calopterygidae Vestalis luctuosa 22.52 18.99 LC 
Clorocyphidae Rhinocypha anisoptera 0.00 16.46 LC 
Platycnemididae Coeliccia membranipes 0.00 22.78 LC 
Anisoptera     
Gomphidae Nepogomphus fruhstorferi 0.66 2.53 NT 
Libellulidae Diplacodes trivialis 0.66 0.00 LC 

 Orthetrum glaucum 9.93 15.19 LC 

 Orthetrum pruinosum 11.26 12.66 LC 

 Orthetrum sabina 5.96 0.00 LC 

 Pantala flavescens 35.10 0.00 LC 

 Trithemis festiva 0.00 1.27 LC 

 Zygonyx ida 0.00 2.53 LC 

Note: Least Concern (LC), Near Threatened (NT). Source: Dow, 2019a, 2019b; Gunther, 2019; Dow, 2019c, 2020a; 
Subramanian, 2020; Dow, 2009; Sharma, 2010; Mitra, 2020; Boudot et al., 2016; Dow, 2020b, 2020 
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Figure 1. Diversity Index of Shannon-Wiener  

 

Table 2. Abiotic Factors in Selorejo Waterfall Area 

Location Air temperature 
(C) 

Humidity (%) Light intensity (lx) 

Large Stream 28.4 74.6 32767 

Small Stream 26.5 75.0 17488 

 

 

 
Figure 2. Family Composition of Dragonfly and Damselfly at the Selorejo Waterfall

Libellulidae family with relative abundance a value 

of 62.91%, dragonfly members of this family are 

very commonly seen in various places (Setiyono et 

al., 2017). 

There are three species found in the Large 

stream and not found in the small stream, namely 

Diplacodes trivialis, Orthetrum sabina and Pantala 

flavescens. The three species are only found in Large 

Stream because this stream has an open canopy 

habitat type. The Diplacodes trivialis species are 

often found perching on rocks in areas with open 

canopies, this species is often found flying low above 

the ground and is often found in rice fields and 

bushes (Pamungkas, 2016). Orthetrum sabina species 

are often found perching on logs and grass, this 

species is a cannibal dragonfly because it is often 

found preying on other dragonflies (Setiyono et al., 

2017). Orthetrum sabina species can be found in a 

variety of habitats and breed in waters with slow to 

nonflowing flows (Pamungkas, 2016). Pantala 

flavescens species are often found in flying conditions 

in open areas (Setiyono et al., 2017), this species has 

long distance migration capabilities. Pantala 

flavescens species are often found in coastal areas, 

open areas, tropical areas and areas with temperate 

climates (Low et al., 2017). 

The location of the Small Stream is a water 

Stream formed from the branching of the Selorejo 

Waterfall; this Stream has a width of ± 0.7 m with a 

depth of ± 0.3 m with a calm water Stream. Aliran 
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Kecil has a slightly closed canopy dominated by 

shrubs and many trees on the banks of the stream. 

At this location, 9 species were found with a total of 

79 individuals, which belong to 6 families, namely 

the Euphaeaidae, Calopterygidae, Clorocyphida, 

Platycnemididae, Gomphidae and Libellulidae 

families.  

There are four species found only in small 

streams, namely Rhinocypha anisoptera, Coeliccia 

membranipes, Trithemis festiva and Zygonyx ida. 

Species Rhinocypha anisoptera and Coeliccia 

membranipes were only found in small stream sites 

because this location has a lower temperature and 

higher humidity value than Large Stream with a 

value of 26.5 C and 75.0%, both of these species 

tend to prefer habitats that have a closed canopy 

with relatively high humidity. Meanwhile, the 

Trithemis festiva and Zygonyx ida species can be 

found in various types of habitats, because 

dragonflies, which are included in the Anisoptera 

suborder, have high flight abilities. In the 

Rhinocypha anisoptera species found in forest rivers 

with dense canopies (Abdillah & Lupiyaningdyah, 

2021), Coeliccia membranipes species can be found in 

habitats with dense canopies and high humidity 

(Setiyono et al., 2017). Trithemis festiva species can 

be found in rivers with strong currents, while 

Zygonyx ida is often found in forests on rocky rivers 

(Pamungkas, 2016). 

The Pantala flavescens species (Figure 3) is a 

dragonfly species that has the highest relative 

abundance value at Large stream locations with a 

value of 35.10% (Table 1). The Pantala flavescens 

species is included in the Anisoptera Suborder, this 

species was found in the large Stream observation 

sites with the highest number of 53 individuals. 

This species is characterized by the male, the upper 

eye is red and gray on the bottom. This species has 

a predominantly orange color on the thoracic and 

orange brown on the abdomen (Pamungkas, 2016). 

There is a black line on the top of the abdomen with 

a line that is getting thicker towards the end of the 

abdomen. Whereas females have a body that is 

dominated by a pale-yellow color with lower eyes 

gray and pale pink at the top (Setiyono et al, 2017). 

The Pantala flavescens species is a type of 

migratory dragonfly that has the ability to migrate 

up to 18,000 km (Hobson et al., 2012). This 

dragonfly is often found in groups with hundreds of 

individuals. In this study, the Pantala flavescens 

dragonfly was not found at small Stream locations, 

this species was only seen in large Streams. This is 

due to differences in the canopy and vegetation of 

the two streams, in large streams that have open 

canopies and vegetation dominated by herbaceous 

vegetation so that this location becomes the right 

habitat for the Pantala flavescens species. This is 

supported by Pamungkas (2016), which states that 

the Pantala flavescens dragonfly is often found in 

open areas and is often found flying far from aquatic 

habitats. 

The results of the relative abundance showed 

that the Coeliccia membranipes species (Figure 4) was 

the damselfly species which had the highest relative 

abundance value at small Stream locations with a 

value of 22.78% (Table 1). The Coeliccia membranipes 

damselfly is included in the Platycnemididae 

Family, this family has a body size ranging from 

small to medium with the main characteristic of 

having narrow wings with slightly open nets. This  
 

 

 

 
 
 
 
 
 
 
 
 
 
 
 

Figure 3. Pantala flavescens  
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Figure 4. Coeliccia membranipes 

family has features that are almost similar to 

Family Coenagrionidae (Kalkman & Orr, 2015), 

but the wing tips can be different, namely the 

wing tips of Family Coenagrionidae are more 

rounded (Setiyono et al., 2017).  

Coeliccia membranipes is found in small Stream 

observation sites with the highest number of 

individuals, namely 18 individuals. In the male 

Coeliccia membranipes species, the upper eye is 

black and blue on the bottom. Has a dominant 

blue color on the thorax with 2 black stripes on 

the upper thorax. The abdomen is dominated by 

black with S1 blue, S2 black blue, S9 blue slightly 

black, and S10 blue (Setiyono et al, 2017). Females 

have the same features as males but on the thorax 

and legs are yellow (Pamungkas, 2016). 

In this study, the Coeliccia membranipes 

damselfly was only found in small Stream 

locations. This is because the small stream where 

this species is found has a closed canopy and the 

vegetation is dominated by shrubs, so this location 

is the right habitat for the Coeliccia membranipes 

species. Meanwhile, in large Stream locations, 

Coeliccia membranipes species were not found 

because the location has an open canopy which is 

not suitable for the habitat of the Coeliccia 

membranipes species. This statement is supported 

by Setiyono et al., (2017), which states that the 

damselfly Coeliccia membranipes can be found in 

places with dense canopy and high humidity. 

 
CONCLUSION 

Based on this study, it can be concluded that 
there were 12 species of dragonflies with a total of 
230 individuals in the Selorejo Waterfall Area. 

Relative abundance results indicate that the 
Pantala flavescens species is the highest species in 
the Big Stream area with a value of 35.10%, and 
the Coeliccia membranipes species is the highest 
species in the Small Stream area with a value of 
22.78%. The index of species diversity at the 
Large stream location has a value of H '= 1.69 and 
at the Small Stream location it is H' = 1.93. The 
total value of the species diversity index in the 
Selorejo Waterfall Area is H '= 2.05. New ideas 
are developed which are the essence of the 
research findings. 
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