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SUMMARY

The research was carried out at Ghamot National Park (GNP), which is located in the upper
Neelum Valley in the inner Himalayas, the state biosphere reserve-Neelum. The study was
conducted in five different sites and three different types of aquatic ecosystems, including wetlands,
streams, and riparian zones. Adult dragonflies were collected using the transect line approach. In
the research region, 136 individuals from 14 dragonfly species from four families were recorded.
The Libellulidae family was the most abundant (n=68; 50%) and had the most species (n=11,;
78.57%). The remaining three families, Aeshnidae, Cordulegastridae, and Gomphidae, accounted
for 21.42% (n=3) of the total species. The highest (3.38) value of diversity (H') was found along a
fresh stream, while the lowest value was found in the riparian zone (2.76). The results of one-way
ANOSIM using the Bray-Curtis technique revealed that dragonfly samples were different across all
sites (R=0.44, p=0.077). Seasonal surveys and temporal data collection in this ecologically rich area
may undoubtedly provide vital information for migratory odonate species between India and
Pakistan. The area has a strong desire to investigate Zygoptera fauna as well as conduct more
extensive Anisoptera surveys.
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INTRODUCTION
Dragonflies are an ancient group of insects that predate dinosaurs, having existed
long before they roamed the Earth (Zia, 2009). They serve as important biocontrol
agents within the Insecta class. As skilled fliers, dragonflies inhabit both aquatic
environments during their nymph stage and terrestrial habitats as adults (Zia, 2010).
While some species can thrive in brackish and saline waters, most prefer freshwater
habitats (Din et al., 2013). Dragonflies are excellent bioindicators due to their often
straightforward and localized distributions, which can be found in a variety of
environments, from alpine bogs to deserts. Their heightened sensitivity to
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environmental changes makes them valuable for environmental assessments (Dijkstra
and Lewington, 2006). The presence or absence of dragonflies is frequently used to
evaluate the quality of aquatic microhabitats (Rutherford and Mallow, 1994; Kefford
et al., 2003). Furthermore, dragonflies are believed to possess medicinal properties
that may aid in treating sore throats and eye infections (Zia, 2010). Consequently,
they play a crucial role in biocontrol programs aimed at managing pests (Rowe,
2003).

Yousaf (1972) discovered 46 species of Anisoptera in Pakistan for the first
time. However, the most recent known countrywide surveys were conducted by
Chaudhry (2010), who reported 68 Anisoptera species. Although several small-scale
faunistic investigations have been done over time, the number of recognized Odonata
species in Pakistan remains significantly lower than in neighboring countries such as
India and China. Due to unstable ground conditions, a few areas of the country
remain undiscovered in all prior studies. Azad Jammu and Kashmir is a significant
area among these.

Neelum district features mountainous topography and is located at the
northern extremity of Jammu and Kashmir, with an average annual precipitation of
1,511 mm. The main crops and fruits cultivated here are maize, rice, potatoes, pulses,
apples, walnuts, pears, plums, apricots, and other vegetables (Ahsan, 2019).
Dragonflies, an important predator, have been found to consume agricultural pests
(Rafi et al., 2010; Zia et al., 2009). In addition, the ecology and temperature of district
Neelum favor a rich diversity of odonate species. Soil conditions in Neelum district,
however, continue to be less favorable for the research survey due to its location on
the disputed territory frontier, i.e., Indian-occupied Kashmir, causing repeated face-
offs between India and Pakistan.

With respect to lack of exploration of Odonata biology and population with
ecological features like waterfalls, streams, rivers, snowfalls, precipitation, wetlands,
and other aquatic reservoirs of Ghamot National Park, it was decided to pull together
experts to study the area in detail for the dragonfly species of the region.

MATERIALS AND METHODS

Study area

The study was conducted in Ghamot National Park (GNP) (Figure 1), located in the
upper Neelum Valley, approximately 170 kilometers north of Muzaffarabad, the
capital of Azad Jammu and Kashmir, Pakistan. This research area is part of the
Sharda Range, specifically within the Surgan Block of the Sharda Forest Division,
which covers 27,271 hectares. It was originally designated as a Game Reserve on July
28, 1982, under the AJK Wildlife Act of 1975, and was subsequently designated as a
National Park on April 15, 2004 (GoAJ&K, 2018; Jahangeer et al., 2024). The park is
situated at coordinates 35° 24' N and 73° 57' E, with elevations ranging from 2,439 to
4,949 meters. To access the park from Sharda, one must travel seven kilometers along
a paved road to Surgan, a small town at the entrance of the Surgan Valley, followed
by 16 to 18 kilometers on jeep-accessible roads leading to Ghamot village, which
marks the boundary of the park (Qamar et al., 2005; Qamar et al., 2008; Khan et al.,
2010; GoAJ&K, 2018; Jahangeer et al., 2023).
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Figure 1: Location map of Study area.

Dragonfly survey methods

The study area was divided according to habitat type. Five localities were selected
with different dominant habitat types (lotic waters, lentic waters, marshes, swamps,
vegetation, agricultural fields, and hilly areas). Surveys were conducted from March
to August 2021 in sunny weather from 10-12 AM and 5-6 PM (Ataullah et al., 2021;
Jahangeer et al., 2025). Following Chaudhary et al., (2016), line transect method was
used for collection of data. A total of 44 transect (covered area 1.75km) were laid in
all 5 localities. Maximum 100m long transect were used, however transect length
were different for aquatic habitat if its size was less than 100m (2m: 1 m in the edge
and 1m in the water body from edge) (Table 1).

Dragonflies were collected directly or obtained through aerial netting. There
were eighty-four specimens collected at the five different localities. Specimens were
collected and taken into Killing bottles filled with potassium cyanide. These were
afterwards suitably pinned onto setting boards, labeled, and mounted onto
entomological boxes (Ahsan et al., 2019). Specimens were identified to the lowest
specific taxa with the help of references from Fraser (1934-1936), Chaudhry (2010),
and Raza (2015) after examining them with the help of an Olympus (SZ2-1LST)
stereoscope. Identification of the specimens was also supported by the reference
collection at the National Insect Museum (NARC) in Islamabad. The local status of
every species was calculated from percentage abundance (AP) in the study region, as
follows: (total individuals of the same species in all regions) / (total all individuals of
all species in all regions) x 100. After Jahangeer et al., (2023) Local status was
divided into three classes: Abundant (AP > 20, "A"), Common (AP < 19 but AP > 10,
"C"), and Rare (AP <9, "R").
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The data were analyzed in MS Excel (2016). Following U. Sugiman et al.
(2020), one-way ANOSIM with the Bray-Curtis similarity method was used to
compute similarities of species composition for each respective habitat. Morning and
evening species count was performed for replication. The log-transformed data were
analyzed in MS Excel. The Bray-Curtis index was used to show the similarity of
dragonfly compositions in individual localities. Diversity indices such as Shannon-
Weiner, Simpson, and evenness were calculated to quantify diversity among habitats.
ANOSIM one-way and diversity indices were analyzed using PAST version 4.009.

Table 1: Details of transect and survey conducted in study area.

Localities Elevation Coordinates No. and Area #Specimen
(Habitats) length of covered collected
transect (km)
count walk
N E 100m 2m
Saral (Swamp) 2540 34°56'28.98 74°12'54.01 0 16  0.032km 12
Along Surgan 2715 34°57'06.64 74°13'17.57 7 0 0.7km 38
stream (Lotic
Water)
Saral Nar (Lotic 3020 34°59'50.29 74°14'11.19 4 5 0.41km 23
water
Ghomat village 2495 34°57'31.95 74°13'44.75 4 2 0.40 11
(vegetation,
Agriculture
fields)
Saral Lake 4210 34°56'30.55 74°13'01.87 2 4 0.208 0
(Lentic
Water,wetland
habitat)
17 27 175 84
RESULTS
In total, 136 individuals represent 14 species of dragon flies in four families in the
study area. Libellulidae was the most abundant family (n=68; 50%) and number of
species (n=11; 78.57%). The remaining three families Aeshnidae, Cordulegastridae,
and Gomphidae formed 21.42% (n=3) of the total species. In terms of abundance,
these three families collectively contribute 50% (n=68) of all the individuals. Nine of
the species are listed as Least Concern (LC) and four are Not Evaluated (NE) (IUCN,
2020). The local status of 10 species was recorded as rare (R) while three species are
common (C) and one is abundant (A) in the study area (Table 2).
The highest number of individuals (n=46, 33.82%) was recorded in ACZ
(along Surgan Nullah, a lotic water habitat), followed by RZ (riparian zone; n=41),
SLZ (n=34), and FZ (forest habitat; n=15). Conversely, no individuals (n=0) were
recorded in AZ (alpine zone). The maximum species richness was also found in ACZ
(n=12), while the lowest richness (n=7) occurred in FZ, with no species richness
(n=0) recorded in AZ (Figure 2).
25
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Figure 2: Dragonflies’ richness and abundance in study area.

Table 2: Dragonflies’ diversity, abundance, richness and conservation status of in study area.

Family Species Common Localities/ #Observation (count/Captured) AP Status
name SLZ ACZ RZ FZL APZ (%) LCS IUCN
(L1,23) (L,1,2 (L123) (1,234 (L1223
Aeshnidae Anax Blue- 3 9 6 0 0 1324 C LC
nigrofasciatus spotted
Fraser Emperor
Cordulegastridae  Cordulegaster Golden- 4 5 3 4 0 1176 C LC
brevistigma ringed
dragonfly
Gomphidae Onychogomphus ~ Spine- 7 11 13 3 0 250 A LC
bistrigatus legged red
bolt
Libellulidae Orthetrum Red marsh 0 1 4 1 0 441 R NE
chrysostigma hawk
Orthetrum Blue marsh 3 3 0 0 0 441 R LC
triangular hawk
Brachythemis Ditch jewel 0 1 0 0 0 074 R LC
contaminata
Crocothemis Scarlet 6 3 9 1 0 139 C LC
erythraea dragonfly
Pantala Wandering 4 1 0 0 0 368 R LC
flavescens Glider
Sympetrum Skimmer 4 3 2 2 0 8.09 BR NE
decoloratum dragonflies
Sympetrum - 0 0 2 0 0 147 R NE
commixtum
Tramea virginia  Saddlebag 1 1 0 1 0 221 R NE
Glider
Trithemis festiva  Black 2 4 2 1 0 6.62 R LC
stream
glider
Crocothemis Scarlet 0 0 0 2 0 147 R LC
servilia Skimmer
Orthetrum - 0 4 0 0 0 294 R LC
anceps

Key: The area includes the following zones: Scrubland Zone (SLZ), Agricultural Crop Zone (ACZ),
Riparian Zone (RZ), Forest Zone (FZ). Localities are numbered from 1 to 3 (L1, L2, L3). The
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abundance percentage (AP) and local conservation status (LCS) can be categorized as or Rare (R),
Becoming Rare (BR), Common (C) or Abundant (A). Moreover, the IUCN statuses could be as;
Least Concern (LC) or Not Evaluated (NE).

The highest Diversity (H’) value of 3.38 was recorded in ACZ, while the
lowest value of 2.76 was found in RZ. The maximum Simpson index value of 0.89
was observed in SLZ, with the minimum value of 0.82 in RZ. The highest Evenness
(J) value of 1.04 was recorded in FZ, while the lowest value of 0.92 was noted in RZ.
No species (n=0) were recorded in the alpine zone (Table 3).

Table 3: Comparison of diversity indices of dragonflies in study area.

Localities No. of No. of Shannon (H) Simpson Equitability(J)
species (S) individuals

9 34 3.17 0.89 1.00
SLZL,1,2,3

12 46 3.33 0.88 0.93
ACZL,1,2

8 41 2.77 0.82 0.92
RZL,1,2,3

15 3.12 0.89 1.04

FZL,1,2,3,4
AZL 1,23 0 0 0 0 0

Key: Scrubland zone “SLZ”, agricultural crop zone “ACZ”, riparian zone “RZ”, forest zone “FZ”,
alpine zone “APZ”, localities “L” number “1-3”.

Result of one way ANOSIM by Bray-Curtis method showed dissimilarity of
dragonfly samples among all locations (R=0.44, p=0.077; mean rank within: 14.2;
mean rank between 24.1). The highest similarity index was recorded for AZ with all
other localities (Table 4 and Figure 3).

Table 4: Bray-Curtis similarity index of dragonfly’s composition in all study sites ANOSIM
test showed dissimilarity among all study sites, (R=0.44, p value= 0.007).

Study SLZ(L,1,2,3) ACZ(L12) RZ(L123) FzZ(L1234) AZ(L123)
localities

SLZL.123 0.0 1.00 1.00 1.00 0.3307
ACZL.12 1.00 0.0 0.3367 0.658 0.3328
RZL 123 1.00 0.3367 0.0 0.3274 0.3329
FZL 1234 1.00 0.658 0.3274 0.0 0.33
AZL123 0.3307 0.3328 0.3329 0.33 0.0

Key: Scrubland zone “SLZ”, agricultural crop zone “ACZ”, riparian zone “RZ”, forest zone “FZ”,
alpine zone “APZ”, , localities “L” number “1-3”.
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Figure 3. One-way ANOSIM box plot based on the two datasets represented by the
occurrences of species between localities (data of localities twice a day was used as replication.
Group represents localities 1-5).
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DISCUSSION
The study found 14 dragonfly species. Ahsan et al. (2019) identified 18 species in
Neelum Valley. Libellulidae was identified as the most dominant dragonfly family in
the study area; these findings are supported by Fazlullah et al. (2016), Zada et al.
(2016), and Zia et al. (2019), who found that it is the most typical and dominant
group of all known odonate families at both the national and global levels.
Furthermore, Ahsan et al. (2019) identified Libellulidae as the dominant group in the
Odonata division in the district of Neelum Valley.

All habitat types showed butterfly diversity except high alpine pastures and
wetlands. However, forest and scrubland were more diverse, representing a higher
Shannon-Wiener diversity index. Out of 16 species, 11 species of butterflies
dominated the forest habitat, while five species were prevalent in scrubland. These
two environments steadfastly uphold the butterfly community. Different habitats had
varying degrees of diversity among butterflies. Diversity and abundance patterns of
butterfly species were most strongly linked to heterogeneous plant matter. The low
diversity of butterflies in high alpine pastures may be due to either high elevation or a
significant impact of avian predation on butterfly abundance in open pastures. Khan
et al. (2007) have reported that the forest habitat of Rawalakot exhibits the greatest
diversity compared to other areas in AJK, as evidenced by these findings. Also,
Ramesh et al. (2010) pointed out that the diversity of insect species in India has been
linked to the structural composition of habitat types. Access to diverse vegetation,
heterogeneity in host plants, and attractive flowering plants contributed to the
richness and abundance of butterfly species (Akhtar et al., 2015). The abundance of
nectar sources in most plants may be the reason for the greater diversity among
butterflies, particularly in hilly and sandy areas where vegetation is less abundant.
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The impact on agricultural land, riparian zones, and alpine pasture habitats may be
responsible for the decline in butterfly diversity (Ramesh et al., 2010).

Diversity was recorded as maximum around the Surgan freshwater stream and
other lotic water habitats compared with lentic water habitats (wetlands, ponds,
swamps). These results showed contrary to the results of Rener et al. (2018) and
Seidu et al. (2019); they reported that the lentic ecosystem was dominated by an
isopteran, while zygopterans were often found in the lotic ecosystem. Orthetrum was
recorded to be the most abundant (n=14) among all recorded genera. Results of one-
way ANOSIM showed a significant difference (R=0.44, p > 0.077) between four
localities and the lowest difference was found in the alpine zone. The result of the
current study was supported by the observations made by Din (2012), Raza (2015),
Hussain (2016), Mehmood (2016), Ahsan et al. (2019), and Zia et al. (2019); they
reported that Orthetrum was an abundant genus in terms of species richness in the
AJK region.

CONCLUSION

Four families of dragonflies, comprising 14 species, were reported in the study area.
The highest diversity was observed around freshwater streams and other lotic water
habitats, in contrast to lentic water habitats such as wetlands, ponds, and swamps.
This research provides a comprehensive overview of the Anisoptera in the region,
documenting one-third of the overall fauna of Azad Jammu and Kashmir (AJ&K) by
identifying 14 species of dragonflies from Ghomat National Park in its initial baseline
survey. Further exploration in the valleys and mountains is essential to uncover
additional significant dragonfly records from the area. Additionally, there is a need to
study the Zygoptera fauna in this environmentally rich location.
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