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Abstract 
Lack of baseline biodiversity information is widely recognized as a major barrier for identifying temporal 

changes in landscapes either due to anthropogenic activities or other factors crucial for the management 

and conservation of biological resources. We present here results of our study conducted in Salkhala 

game reserve between February to July 2016, Azad Jammu & Kashmir, Pakistan to set baseline on 

diversity and distribution of butterflies. Five transect of 500m length each were laid down in different 

habitat type and along altitudinal gradient to record butterflies. A total of 38 species were recorded where 

two most abundant recorded species were Indian Red Admiral (Vanessa indica) and White-Line 

Hairstreak (Strymon assamica) with n=54 individuals each and the least recorded species were Blue 

Peacock (Papilio arcturus) and Common Windmill (Atrophaneura polyeuctes) which recorded n=34 

individuals. Forest cuttings, grass cuttings, unsustainable utilization of natural Resources, lack of 

conservation awareness, unmanaged grazing were recorded as the major threats to the butterflies’ fauna. 

Established survey plots provide baseline to be used to monitor the butterfly diversity in future. 

Development of a conservation and management plan for the game reserve would be of great value 

towards management of biodiversity in the study area. 
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1. Introduction 

Insects are by far the most diverse group of animals, representing over 50% of terrestrial 

biodiversity [1]. An estimated 60 to 80 percent of the world’s flowering plants depend on 

insects for pollination [2] Pollinating insects are key to the healthy environment [3]. Five major 

orders of class insecta stand out for their high species richness: the beetles (Coleoptera); flies 

(Diptera); wasps, ants and bees (Hymenoptera); the butterflies and moths (Lepidoptera) and 

the true bugs (Hemiptera) [4]. The butterflies comprise the smaller part of the order 

Lepidoptera, of which the larger part is the moths [5] and about 18,000 butterfly species have 

been documented worldwide [6, 7]. Reported species of butterflies from Pakistan are 317 and 

less than 34 percent are of strictly Oriental zoogeographic origin, whilst 66% are of Temperate 

Palaearctic affinity, including species typical of the Sino-Japanese phytogeographical zone 

(the Himalayas) [8]. 

The distribution of butterflies are considered as good predictor of areas of high biodiversity 

and species richness [9-11], however butterflies are also considered as good indicator in terms of 

habitat quality and anthropogenic disturbance [12]. As such no study was conducted in the game 

reserve to set such an indicator to evaluate environmental health and habitat quality, this study 

has been conducted to document the butterflies’ community assemblage of the park which may 

be used as a reference for future monitoring under changing land use pattern. This information 

will further help park managers to develop a conservation and management plan for the park 

which is much needed to help protect the species and their habitat in the game reserve area.  

 

2. Methods  

2.1. Study area 

The Salkhala Game Reserve (8.1 km2, 34.33⁰ N and 73.50⁰ E) and its surrounding area, is 

situated 80 km to the north-east of Muzaffarabad city, the capital of Azad Jammu and 

Kashmir, Pakistan. The area borders the Line of Control (LOC) with India on three sides 

whereas the river Neelum along with human settlements confines the north-western side of the  
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reserve (Figure 1). SGR falls under IUCN’s protected area 

Category IV (Habitat/Species Management Area) with an 

altitudinal range between 1,320-3,150 m [13-14] (Figure 1). 

 

 
 

Fig 1: Map showing study area and habitat types in SGR 

 

The Reserve was established in 1982 based on the occurrence 

of some globally threatened mammals such as Musk Deer 

(Moschus chrysogaster), Black Bear (Ursus thibetanus) and 

Common Leopard (Panthera pardus) and birds such as the 

Western Tragopan (Tragopan melanocephalus), Cheer 

Pheasant (Catreus wallichii) and Kashmir Flycatcher 

(Ficedula subrubra) [13]. 

The most common forest habitats of the reserve include 

coniferous, broadleaf and mixed coniferous-broadleaf forests 

which are characterized by Deodar (Cedrus deodara), Blue 

Pine (Pinus wallichiana), Silver Fir (Abies pindrow), Spruce 

(Picea smithiana), Himalayan Yew (Taxus wallichiana), 

Brown Oak (Quercus semecarpifolia), Himalayan Maple 

(Acer caesium), Walnut (Juglans regia), Indian horse chestnut 

(Aesculus indica) and Himalayan Birch (Betula utilis). The 

area has a mean annual rainfall of 1257 mm with March and 

April being the wettest months, and heavy snowfall during the 

winter months [13, 15, 16] (Figure1). 

 

2.2. Data Collection  

To study the diversity and distribution of butterflies in the 

study area, [17] transect method was used and transects of 

equal lengths (500m each) were laid down in different habitat 

type and along an altitudinal gradient for data collection. Five 

habitat types were chosen i.e. Agricultural land, Grasslands, 

Conifers, Mixed broad leave/conifers and Pastures and two 

transects in each habitat type were laid down (Fig.1). In total 

10 transect with a total length of 5000m were surveyed. Each 

transect was surveyed once in month between February to 

July 2016 to record the species diversity and distribution 

following Pollard Walk Method [17]. Observation were made 

between 07:00 to 11:00 hr and 14:00 to 18:00 hr. Quantitative 

assessment was done across different habitats to recorded 

butterfly species density.  

 

2.3. Data analysis  

Data collected was pooled and analyzed to understand the 

diversity of the butterflies using Shannon-Wiener diversity 

index (H’) whereas the encounter rate of the individual’s 

species was calculated by using the equation [17]. 

Species diversity was calculated using Shannon Index 

formula. 

a) Shannon-wiener diversity index (H’) 
 

H’ = - [Σ Pi ln Pi] 
 

Where H’is the diversity index 

Pi is the proportion of species relative to total number of 

species and Log lnPi is the natural logarithm of this 

proportion 

 

b) Relative abundance 

Relative abundance will be calculated by following formula 
 

Relative abundance= Pi=ni/N 
 

Where, ni is number of individuals of a species and 

N is total population of birds. 

 

c) Species evenness 
 

Species evenness= H’/In (s) 
 

Where H’ is Shannon-Wiener diversity index 

S is species richness (number of species) and 

In(S) is natural logarithm of species richness. 
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d) Census index  
 

Census index = N/A  
 

Where N is total population of Butterflies and 

A is total study area. 

 

3. Results  

3.1 Species diversity and distribution   

A total of 38 different species with 1721 individuals of 

butterflies from ten transects laid down in five different 

habitat types were observed. Calculated Shannon-wiener 

diversity index (H’) value was -4.561 with an average of 

172.1±5.176 (mean± SE) species were recorded from the 

transects. Calculated census index value was 212.46 

individuals/km2 with0.3424 Encounter Rate. The two most 

abundant recorded species were Indian Red Admiral (Vanessa 

indica) and White-Line Hairstreak (Strymon assamica ) with 

n=54 individuals each whereas the least recorded species were 

Blue Peacock (Papilio arcturus) and Common Windmill 

(Atrophaneura polyeuctes) which recorded n=34 individuals 

each. 

Within family, there is a diversity among the species 

composition like in family Papilionidae the most common 

species found was the Common Yellow Swallowtail (Papilio 

machaon) (4.1±0.34) with n=41 individuals and 0.0239 

relative abundance whereas in the same family Blue Peacock 

(3.4±0.4) and Common Windmill (3.4±0.42) were the least 

common species, both were found with n=34 individuals and 

0.019 relative abundance. In family Pieridae, Large Cabbage 

White (Pieris brassicae) (4.9±0.79) and Green-Veined White 

(Pieris napi) (4.9±0.65) has 0.0286 relative abundance and 

were the most common species with n=49 individuals and 

Indian Cabbage White (Pieris canidia) (4.2±0.53), Himalayan 

Blackvein (Aporia leucodice) (4.2±0.41) and Dark Clouded 

Yellow (Colias fieldii) (4.2±0.53) were the least common 

species, with n=42 individuals and 0.024 relative abundance. 

Indian Red Admiral (5.4±0.58) with 0.0315 relative 

abundance and n= 54 individuals was the most commonly 

observed specie in family Nymphalidae, and among the same 

family, the least common species were Common Tiger 

(Danaus genutia) (5±0.80), Mountain Argus (Erebia 

shallada) (4±0.63) and Plain Tiger (Danaus chrysippus) 

(4±0.76) with n=40 individuals and 0.023 relative abundance. 

White line Hairstreak (5.4±0.68) was most common among 

the family Lycaenidae with n=54 individuals and 0.0315 

relative abundance whereas Cornelian (Deudorix epijarbus) 

(4.5±0.61) was the least observed specie with 0.0262 relative 

abundance and n=45 individuals, In the family Hesperiidae, 

the most common species were Himalayan Swift (Baoris 

discrete Himalaya) (4.8±0.74) and Himalayan Spotted Flat 

(Celaenorrhinus munda) (4.8±0.53) with the n=48 individuals 

and 0.028 relative abundance, whereas the least common 

species with n=47 individuals and 0.027 relative abundance 

were the Indian Skipper (Hesperia galba) (4.7±0.7) and 

Himalayan Grass Dart (Taractrocera danna) (4.7±0.66) (Fig 

2). 

 

 
 

Fig 2: Percentage Frequency of species in different families in SGR 

 

We also calculated family wise diversity and Nymphalidae 

has been found the most diverse family among the five 

butterflies families recorded from the study area. 

Nymphalidae family was recorded n=16 species which 

formed 42.10% of the total species recorded. Family Pieridae 

was recorded n=9 species with 23.68%, Lycaenidae with n=6 

(15.78%), Hesperiidae with n=4 (10.52%) and family 

Papilionidae were recorded only n=3 species which were 

covered 7.89% of the total species recorded. 

 

3.2. Species encounter rate 

The Encounter Rate of the most common specie of family 

Nymphalidae, Indian Red Admiral was 0.0108, which was the 

highest among family. Large Cabbage White and Green-

Veined White of family Pieridae has the same encounter rate 

0.0098, and in family Papilionidae, the highest encounter rate 

was of Common Yellow Swallowtail that was 0.0082. The 

Encounter Rate was varied among the species of the same 

family. The encounter rate of White-Line Hairstreak and 

Cornelian was 0.0084 and 0.009 respectively, which was the 

highest and lowest among the species of family Lycaenidae. 

The encounter rate of least common species of family 

Hesperidae like Indian Skipper and Himalayan Grass Dart 

was 0.0094. 
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Fig 3: Species abundance in relation to different habitat type in SGR 

 

The largest Encounter rate was 0.1434 of Family 

Nymphalidae, whereas Family Papilionidae exhibited the 

least Encounter rate 0.0218. Furthermore, the calculated 

Encounter rate of Family Pieridae was 0.081, Family 

Lycaenidae was 0.0582 and 0.038 was the ER of Family 

Hesperiidae. 

During the surveys, conifers forests type was found the richest 

habitat for the butterflies which recorded species with 

ER=7.28. Agricultural land was recorded as the second most 

rich habitat with ER=6.88.Species encounter rate in Mixed 

broad leave/conifers and pastures habitat were recorded 

ER=6.78 from the study area. Grasslands were found to be the 

least rich habitat with species encounter rate ER=6.74, which 

is may be due to high disturbance by the locals for grass 

cutting and grazing activities. 

 

4. Discussion  

The current study collected data on butterfly community 

assemblage which recorded 38 different species with 1721 

individuals in Salkhala game reserve (Table 1). The study was 

conducted in a smaller area in a short period of time so, the 

number of species recorded during this study was low 

whereas Pakistan has rich diversity of butterflies [8] The 

diversity index (H’) value was recorded -4.561 with 212.46 

individuals/km2 from the reserve area, though this information 

is from a quite smaller area but is of great conservation value 

being existing in global biodiversity hotspot of the Himalaya 
[18]. Other research suggested that butterfly diversity is closely 

correlated to plant diversity and there is some evidence to 

suggest that the proportion of butterfly diversity may indicate 

a higher diversity of birds [19-21].  

During the current study, forest habitat were recorded to hold 

highest number of butterflies i.e. n=364 which forms 21.51% 

(Figure 1), similarly Species richness and diversity of 

butterfly were recorded high in the forest system somewhere 

in Indian Himalaya [18] which may be due to the fact that 

forests system comprised undisturbed patch of vegetation 

with tall trees and abundant flowering plants which provide 

favorable habitat to the butterflies. Butterfly community is 

significantly affected by habitat loss and modification [12-22-23].  

During the study, Common Windmills was recorded between 

an altitudinal range of 1320-3120m in Salkhala Game Reserve 

whereas it was reported between an altitudinal range of 1500-

2700m in Machiara National Park, Azad Kashmir [8]. White-

Line Hairstreaks were recorded between an altitudinal range 

of 1320-3120m during the current study, already reported by 
[24] from Northern Kashmir and Baltistan and already recorded 

between 1200-1300m in Pakistan [8] 

The least preferred habitat of the butterflies are the grasslands 

which found holding n=337 individuals and cover 19.58% of 

the butterflies recorded from the current survey, and there are 

few records of family Nymphalidae and Pieridae species, they 

were also recorded within the grasslands including grassy 

clearings in wood, open grassland habitats of Great 

Himalayan National Park [25]. 

This study provides information on distribution of butterflies 

in different habitat type e.g. conifers forests type were 

recorded as the richest habitat for the butterflies which 

recorded species with ER=7.28 encounter rate, agricultural 

land (ER=6.88), mixed broad leave/conifers and pastures 

(ER=6.78) and grasslands (ER=6.74). Considering encounter 

rate of the species as detection rate may provide best indicator 

of the habitat and ecosystem health. Some other studies 

elsewhere also recorded the similar results and highlighted 

that specialist and rare species are mostly encountered in 

forests and metric decreases with increasing forest habitat 

disturbance levels [26-27].  

 

Table 1: Showing the Diversity index of the species in Salkhala Game Reserve, Kashmir Himalaya, Pakistan. 
 

Scientific Name Common Name Abundance Relative Abundance Encounter rate 

Papilio arcturus Blue Peacock 34 0.019 0.0068 

Papilio machaon Common Yellow Swallowtail 41 0.0239 0.0082 

Atrophaneura polyeuctes Common Windmill 34 0.019 0.0068 

Pieris brassicae Large Cabbage White 49 0.0286 0.0098 

Pieris canidia Indian Cabbage White 42 0.024 0.0084 

Aporia leucodice Himalayan Blackvein 42 0.024 0.0084 
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Gonepteryx rhamni The Common Brimstone 44 0.025 0.0088 

Gonepteryx mahaguru Lesser Brimstone 44 0.025 0.0088 

Colias fieldi The Dark Clouded Yellow 42 0.024 0.0084 

Eurema hecabe Common Grass Yellow 46 0.0268 0.0092 

Pontia chloridice Small Bath White 47 0.027 0.0094 

Pieris napi Green- Veined White 49 0.0286 0.0098 

Argynnis childreni Large Silverstripe 50 0.029 0.01 

Aulocera swaha Common Satyr 48 0.028 0.0096 

Vanessa indica Indian Red Admiral 54 0.0315 0.0108 

Vanessa cashmiriensis Indian Tortoiseshell 50 0.029 0.01 

Danaus genutia Common Tiger 40 0.023 0.008 

Polygonia vau-album Comma Tortoiseshell 41 0.0239 0.0082 

Vanessa xanthomelas Large Tortoiseshell 42 0.024 0.0084 

Dodona durga Common Punch 41 0.0239 0.0082 

Erebia shallada Mountain Argus 40 0.023 0.008 

Danaus chrysippus Plain Tiger 40 0.023 0.008 

Paralasa annada Ringed Argus 41 0.0239 0.0082 

Eurema laeta Spotless Grass Yellow 43 0.025 0.0086 

Libythea lepita The Common Beak 47 0.027 0.0094 

Junonia hierta Yellow Pancy 46 0.0268 0.0092 

Junonia almana Peacock Pancy 47 0.027 0.0094 

Junonia orithya Blue Pancy 47 0.027 0.0094 

Rapala nissa Common Flash 46 0.0268 0.0092 

Deudoryx epijarbus Cornelian 45 0.0262 0.009 

Narathura rama Dark Himalayan Oakblue 47 0.027 0.0094 

Strymon assamica White-Line Hairstreak 54 0.0315 0.0108 

Lycaenopsis vardhana Dusky Hedge Blue 53 0.03 0.0106 

Rapala selira Red Himalayan Flash 46 0.0268 0.0092 

Hesperia galba The Indian Skipper 47 0.027 0.0094 

Baoris discrete himalaya Himalayan Swift 48 0.028 0.0096 

Taractrocera danna Himalayan Grass Dart 47 0.027 0.0094 

Celaenorrhinus munda Himalayan Spotted Flat 48 0.028 0.0096 

 

5. Conclusion and Recommendation  

Salkhala game reserve is a small geographic area and time for 

this study was also short but even then this study provided 

baseline information which could be used to develop a future 

plan for the long term monitoring of butterflies fauna. 

Throughout SE Asia, much forested land area is either being 

fragmented or converted to other land uses such as 

agriculture, human settlement, recreation, amenity or industry 
[28], so this baseline information would be great help to set an 

indicator for future changes in habitat and biodiversity.  

Communities living around is generally uneducated and lack 

of scientific knowledge about role of butterflies in ecosystem 

is also lacking, so in order to protect the natural habitat, 

awareness programs should be conducted. It is need of the 

time to bring about the science-based activities at school level 

and educate the community about the importance of their 

natural resources. After all, local people are directly linked 

with the maintenance or disturbance of habitats of various 

wildlife species including butterflies. A conservation and 

management plan for the game reserve is the need of the time 

to help mitigate the threats to butterflies and other important 

wildlife of the SGR.  
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