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INTRODUCTION

Sumber Clangap and Mangli are wa-
ter springs  located at Puncu Village, Puncu 
Sub-district and District of Kediri. They are 
clean water source used by the villagers of Pun-
cu Sub district including Puncu, Asmoroban-
gun, Satak and Kampungbaru villagers.

Sumber Clangap and Sumber Man-
gli stream also providing water for the ri-

parian vegetation that forms a forest. The 
forests are managed by State Forest Enter-
prise (Perum Perhutani). Mount Kelud erup-
tion in 2014 had a great impact on Sumber 
Clangap streams. However, Sumber Mangli 
safe from the eruption in 2014 and this wa-
ter spring still provide clean water while 
the crisis. Based on those reasons, Sumber 
Clangap and Sumber Mangli have a poten-
tial to be habitat for undescribed species
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Abstract. Sumber Clangap and Sumber Mangli are geographically 
located at the Mount Kelud steeps. Administratively located at Puncu 
Village, Puncu Sub-district and District of Kediri. They provided hab-
itat for the flora than fauna especially Odonata that  never been stud-
ied before. We aimed to study Odonata diversity at Sumber Clangap 
and Sumber Mangli area. The method used in  this study was natural 
snapshot experiment that conducted by Odonata monitoring. Micro-
climate parameter including air temperature and humidity were not-
ed. Odonata activity and behavior noted for analysis. Collected data 
were analyzed using Shannon-Wiener heterogeneity index. The results 
showed that there were 17 species from the whole location. There was 
Euphaea variegata, Vestalis luctuosa, Rhinocypha anisoptera, Peric-
nemis stictica, Pseudagrion pruinosum, Coeliccia membranipes, Gy-
nacantha subinterrupta, Idionyx montana, Paragomphus reinwardtii, 
Heliogomphus drescheri, Neurothemis fluctuans, Orthetrum glau-
cum, Orthetrum pruinosum, Orthetrum sabina, Pantala flavescens, 
Trithemis festiva and Zygonyx ida. Based on the Shannon-Wiener 
heterogeneity index the value, Sumber Clangap had heterogeneity in-
dex higher (H’=1,97) than Sumber Mangli (H’=1,39). Sumber Man-
gli has a Java endemic species Paragomphus reinwardtii and Rhi-
nocypha anisoptera that is spread only at Sumatera and East Java.
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Odonata has predicted consist of 1.989 
species and more than 1.499 are well de-
scribed. Among described Odonata, 123 
(8%) from them has threatened, 63 (4%) 
has near threatened, 527 (35%) have data 
deficiency and 786 (53%) are the least con-
cern (IUCN, 2009). In Indonesia, the study 
about Odonata has not been conducted for 
a whole location. Studies about Odonata 
are limited only at of each island or region. 

Studies about biodiversity especially 
Odonata in Java Island have been conduct-
ed only in some region. Odonata diversity at 
Yogyakarta are 71 species (Setiyono et al., 
2017), Magetan District found 19 species (Pa-
mungkas & Ridwan, 2015), and Telaga Wen-
dit Malang District found 36 species (Rahadi 
et al., 2013). Based on Lieftinck (1934) there 
are 142 species spreads at Java. Setiyono 
(2014), noted 88 species from some regions at 
Java. Based on the mentioned statement about 
the Odonata data we aimed to study Odona-

ta Diversity at Sumber Clangap and Sumber 
Mangli. The latest data about Javan Odonata 
was not clear thus the update urgently needed.

MATERIALS AND METHODS

Study Location
This study was conducted at Sumber 

Clangap and Sumber Mangli where both loca-
tion are the watersprings. Observation was car-
ried out in five plots of each location (Figure 1).

Specimen Collection and Identification
Specimen collected by Natural Snap-

shot Experimental Studies (NSEs) (Case & 
Diamond, 1986). Specimen randomly collect-
ed in each monitoring plots (Simple Random 
Sampling) (Krebs, 1989). Specimen collected 
ideally in 08:00-15:00 local time based on 
the Odonata active hour. Collected specimens 
were identified using field guide (Borror et al., 
1989; Orr, 2004 & Setiyono et al., 2017).

Figure 1. Study Location Maps (1a-5a Sumber Clangap, 1b-5b Sumber Mangli)
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Data Analysis
Collected Odonata specimens were 

identified then summed according to its spe-
cies. Collected data were then analyzed using 
the Shannon-Wiener heterogeneity index for 
measuring diversity level from each study lo-
cation with the following formula Jorgensen 
et al. (2010) and Krebs (1989):

Notes:
H’ = Shannon-Wiener Heterogeneity Index

 = ratio of 
 = amount of individual species i

 = amount of individual

Microclimate and Behavior Observation
Microclimate parameter observed were 

air temperature and humidity. Air temperature 
and humidity data were taken using digital 
thermohygrometer. Microclimate parameter 
of each observation plot were calculated for 
the further analysis.

Odonata activity and behavior were not-
ed for the analysis. The Activities observed 
including perching, hunting, mating, oviposit-
ing and fight for territorial. Each activity factor 
noted to each species for different time period.

RESULTS AND DISCUSSION

Sumber Clangap had a heterogeneity 
value of 1.97 with the dominant species from 
Suborder of Anisoptera while Sumber Mangli 
had a diversity value of 1.39 with the dom-
inant species from Sub ordo of Zygoptera 
(Figure 2). Shannon-Wiener heterogeneity 
index and Simpson index generally used for 
measuring diversity level in a population (Hill 
et al., 2005).

Diversity (heterogeneity) level may dif-
fer based on some factors for example habi-

tat, territoriality and physical condition of the 
environment. The dominant factors that play 
a role are the natural resource, preys, habitat 
and species flight ability (Herlambang et al., 
2016). Some of Anisoptera species are liable 
to have high flight ability. Flight ability is in-
fluenced by wings aerodynamic and habitat 
(Johnson, 1969).

Preys availability in each study loca-
tion very influenced by the organics material 
which goes into the water. Water spring eco-
system does not have its own organic mate-
rial until there is organics material pollution 
(Odum, 1989). Different villager’s activities 
also affected both study locations. Sumber 
Clangap with high villagers’ activities brings 
organic material pollution into the water bod-
ies. The pollution provides a natural resource 
for the Odonata naiads preys then affected to 
the population diversity value.

The heterogeneity index on each mon-
itoring month had a different value. Sum-
ber Clangap had a heterogeneity index 
that more fluctuated on each month. It may 
be affected by the different imago phas-
es from each species. Almost every Odo-
nata species molted at the beginning of the 
rainy season on January. Diversity fluctu-
ation of each month is very influenced by 
canopy amount and geographic isolation. 
A trees canopy and geographic isolation af-
fected the air temperature and humidity that 
influenced Odonata life cycle (Corbet, 1962).

Unlike Sumber Clangap, Odonata di-
versity index more stable of each monitoring 
month in Sumber Mangli. The index affected 
by the geographic isolation of Sumber Mangli 
where located between narrow cliffs and thick 
canopies. This condition made the microcli-
mate more stable including air temperature, 
air humidity and water streams to this location 
(Figure 3). Sumber Clangap air temperature 
and humidity significantly more fluctuated 
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Figure 2. Shannon-Wiener Heterogeneity Index Analysis Results

Figure 3. (A) Air temperature during monitoring (ᵒC), (B) Relative air 
humidity during monitoring (%)

than Sumber Mangli.
The air temperature on Sumber Clangap 

was averagely lower than Sumber Mangli. 
The average temperature was not significant-
ly different because the measuring times were 
different. Sunlight intensity increased during 
the day influence the air temperature. The nar-
row cliffs and thick canopies at Sumber Clan-
gap inhibit the air temperature rate.

Microclimate and vegetation play the 
role to provide habitat for the small insects. 

The small insects from the other species are 
prey to the Odonata. Main preys of the Odo-
nata are mosquitos, small moth and the other 
smaller Odonata species (Setiyono, 2017). Li-
bellulidae hunt around bush and herbs vege-
tation to prey and hide from their predators 
on trees (Abdillah et al., 2018). Libellulidae 
only found at Sumber Clangap but absent at 
Sumber Mangli due to microclimate adapta-
tion and different on vegetation composition.
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Family Species
Number

Clangap Mangli
Euphaeaidae Euphaea variegata 91 93
Calopterygidae Vestalis luctuosa 151 174
Clorocyphidae Rhinocypha anisoptera - 59
Coenagrionidae Pericnemis stictica 1 2

Pseudagrion pruinosum 4 -
Platycnemididae Coeliccia membranipes 8 17
Aeshnidae Gynacantha subinterrupta - 1
Cordulidae Idionyx montana - 2
Gomphidae Paragomphus reinwardtii - 1

Heliogomphus drescheri 3 -
Libellulidae Neurothemis fluctuans 2 2

Orthetrum glaucum 59 1
Orthetrum pruinosum 9 3
Orthetrum sabina 22 -
Pantala flavescens 86 -
Trithemis festiva 85 -
Zygonyx ida 24 7
TOTAL 545 362

Table 1. The list of species found in Sumber Clangap and Sumber Mangli 

Euphaea variegata and Vestalis luctuo-
sa habitat are identic so they often found at 
the same location (Lieftinck, 1934). Peric-
nemis stictica found in both locations indi-
cate that both study locations are identic on 
some aspect. Pericnemis stictica lays their 
eggs at phytotelmata that made from bamboos 
that found on both locations (Setiyono et al., 
2017). Heavy and clear forest water streams 
support the Zygonyx ida habitat requirements 
also indicate that both of location provide 
same forest habitat (Orr, 2005).

Odonata that found at Sumber Clan-
gap but not at Sumber Mangli indicated that 
the species has different needs on sunlight. 
Some species like Pseudagrion pruino-
sum, Orthetrum sabina, Pantala flavescens 
and Trithemis festiva only found at Sum-
ber Clangap that have more sunlight inten-
sity than Sumber Mangli. The sunlight in-
fluences the Odonata behavior including 

hunt and egg laying activity (Corbet, 1962).
Orthetrum glaucum and Orthetrum pru-

inosum found more often at Sumber Clangap 
might be due to the sunlight intensity that 
more suitable for them. The sunlight intensity 
is suitable for their behavior that likes to perch 
on a riparian that not covered by the canopies 
during the day. Coeliccia membranipes found 
more often at Sumber Mangli might be due to  
its behavior that likes to perch on leaf tip that 
covered by thick canopies. Neurothemis fluc-
tuans are able to fly far from the water bodies 
so its presence did not effected by sunlight in-
tensity. Neurothemis fluctuans like to lay their 
eggs on a pond but their territory until the for-
est (Orr, 2006). 

The Odonata species presence is very 
influenced by the sunlight intensity on its 
habitat. Trees present to provide the canopies 
that influenced by sunlight intensity on their 
below environment. Sunlight intensity is not 
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just affected the Odonata behavior but also  
its wings pigmentation. Color pigmentation 
correlated with temperature adaptation and 
mate behavior of Odonata (Svenson & Waller, 
2013). Darker wings color found more often 
in species that live in habitat below thick can-
opies. Thick canopies decrease the relative 
temperature, while the dark wings need to 
adsorb more calories from the environment.

The difference of species distribu-
tion in each monitoring plots also affected 
by the canopy thickness difference. Libellu-
lidae members need heavy sunlight inten-
sity for their activities. All the monitoring 
plots at Sumber Clangap had low canopy 
thicknesses untill the Libellulidae found 
there. Libellulidae members also found 
in 1B and 5B plots at Sumber Mangli be-
cause its plots have a high sunlight intensity. 

Based on the study results, there was 
17 Odonata species live at Sumber Clangap 
and Sumber Mangli. The species are Euphaea 
variegata, Vestalis luctuosa, Rhinocypha an-
isoptera, Pericnemis stictica, Pseudagrion 
pruinosum, Coeliccia membranipes, Gyn-
acantha subinterrupta, Idionyx montana, 
Paragomphus reinwardtii, Heliogomphus 
drescheri, Neurothemis fluctuans, Orthetrum 
glaucum, Orthetrum pruinosum, Orthetrum 
sabina, Pantala flavescens, Trithemis fes-
tiva and Zygonyx ida. Based on the Shan-
non-Wiener heterogeneity index the value 
of Sumber Clangap is higher (H’=1,97) than 
Sumber Mangli (H’=1,39). Endemic spe-
cies Paragomphus reinwardtii and Rhinocy-
pha anisoptera that is spread only at Suma-
tera and East Java found at Sumber Mangli.

Species
Presence

1A 2A 3A 4A 5A 1B 2B 3B 4B 5B
Euphaea variegata √ √ √ √ √ √ √ √ √ √
Vestalis luctuosa √ √ √ √ √ √ √ √ √ √
Rhinocypha anisoptera - - - - - √ √ √ √ √
Pericnemis stictica - - - √ - √ - - - -
Pseudagrion pruinosum √ - - - - - - - - -
Coeliccia membranipes √ - √ √ - √ √ - √ √
Gynacantha subinterrupta - - - - - √ - - - -
Idionyx montana - - - - - √ - - - -
Paragomphus reinwardtii - - - - - √ - - - -
Heliogomphus drescheri - - - - √ - - - - -
Neurothemis fluctuans √ - - - - √ √ - - -
Orthetrum glaucum √ √ √ √ √ √ - - - -
Orthetrum pruinosum √ - - - √ √ - - - √
Orthetrum sabina √ √ √ √ - - - - - -
Pantala flavescens √ √ √ √ √ - - - - -
Trithemis festiva √ √ √ √ √ - - - - -
Zygonyx ida √ - - - √ √ - - √ √

Table 2. Species Presence at Sumber Clangap and Sumber Mangli

Note: 1A-5A Sumber Clangap, 1B-5B Sumber Mangli
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Figure 4. (A) Euphaea variegata, (B) Vestalis luctuosa, (C) Rhinocypha anisoptera, (D) Pericnemis sticti-
ca, (E) Pseudagrion pruinosum, (F) Coeliccia membranipes, (G) Gynacantha subinterrupta, (H) 
Idionyx montana, (I) Paragomphus reinwardtii, (J) Heliogomphus drescheri, (K) Neurothemis 
fluctuans, (L) Orthetrum glaucum, (M) Orthetrum glaucum, (N) Orthetrum sabina, (O) Panta-
la flavescens, (P) Trithemis festiva, (Q) Zygonyx ida (Muhibbuddin Abdillah©, Arif Rahman©, 
Fathurrahman Sidiq©, Widya Pertiwi©)
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