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ABSTRACT

Understanding the baseline ecology of the Upper Indus Basin, Pakistan has become absolutely essential
with ongoing infrastructure projects in the region as it would have various consequences on different
habitats of the area. This study aims to provide a comprehensive understanding of the ecological
dynamics, offering insights into the richness and diversity of fauna species of the area. The study area
encompasses Upper Indus Basin, the Karakoram and Himalayan Mountain ranges, and was concentrated
on the infrastructure developments in Khyber Pakhtunkhwa and Gilgit-Baltistan along the Indus River.
Field surveys were conducted from May 2021 to December 2022 using the point count method for birds,
pitfall method for reptiles and tracks and stools were utilized to identify mammals along with the direct
observations, focusing on the nine identified habitats. Thorough search method was employed for all the
taxa (birds, mammals, reptiles and amphibians). The surveyed species included birds, mammals, reptiles,
and amphibians, and data were collected using GPS, binoculars, digital cameras, spotting scopes, and
field guides. The study recorded a total of 322 species, including 242 birds, 47 mammals, 21 reptiles,
and 12 amphibians. The values of Margalef, Menhinick’s, Simpson, Shannon-Weiner and Evenness
are as follows: 31.98, 2.13, 0.94, 3.65 and 0.63. Critical information on taxonemy, IUCN status, and
trends for each group was analyzed along with hotspots. Overall, this study reveals that the area has high
species diversity and provides habitat associations between nine habitats of the area. The infrastructure
developments can disrupt these habitats, leading to biodiversity loss and altered species distribution. The
findings contribute to a better understanding of the ecological dynamics in this region and can help in
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devising conservation and management strategies for the diverse habitats present.

INTRODUCTION

ituated in the mountainous expanse of the Hindu-

Kush Karakoram Himalaya (HKH) region, the Upper
Indus Basin (UIB) is characterized by a transnational
river network that includes both the western rivers (Upper
Indus, Kabul, Jhelum, and Chenab) and the eastern rivers
(Ravi and Satluj) (Orr et al., 2022). The water resources in
the UIB exhibit pronounced seasonality, mainly dependent
on the influx of water from snow and glacial melt during
the spring and summer months, as well as the summer
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monsoonal rainfall (Lutz ef al., 2014, 2016). In Pakistan,
the majority of agricultural land relies on irrigation, and
irrigation-based agriculture contributes approximately
90% of the total annual agriculture production (Hussain et
al., 2021), which accounts for about 25% of the country’s
GDP (Zahra et al., 2023). The river holds immense
importance as Afghanistan, Pakistan, India and China
rely on river systems that originate from the mountainous
region of the Upper Indus Basin (UIB) (Mukherji et al.,
2019; Wester et al., 2019). The water resources within the
UIB are vital for various purposes, including agriculture,
power generation, domestic consumption, industrial
processes, tourism, fishing, and religious ceremonies.
Furthermore, they support a diverse range of terrestrial and
aquatic ecosystems (Xu et al., 2019). These rivers sustain
the world’s largest continuous irrigation system (Qureshi,
2011) and play a critical role in ensuring a reliable supply
of electricity to downstream populations through numerous
hydropower projects (Nie ef al., 2021; Hennig et al. 2023).

Development of large transportation facilities,
economic zones, and infrastructure are among the
main measures for the development of the remote and
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disadvantaged areas of any country (Ramachandran
and Linde, 2011). A well-built road network helps in
accessibility to the basic facilities of life, such as health,
education, employment, and economic opportunity
(Sackey et al., 2023). UIB is confronted with the challenge
of massive and rapid infrastructure development in its
entire history (Khan et al., 2020). Mega infrastructure
projects like China Pak Economic Corridor, Dams, High
Voltage Transmission Lines, etc. are transforming natural
landscape. It is expected to result in inducing very negative
impacts on the environment, ecology and natural resources
of the area (Huo ef al., 2021). Extensive anthropogenic
stressed land use practices are already triggering climate
change impacts (Xiaolong et al., 2021). UIB is of great
scientific importance, as it serves as a crucial source of
freshwater for agricultural purposes and the generation of
hydropower electricity (Yaseen et al., 2020). Additionally,
it plays a pivotal role in preserving biodiversity, owing to
its high-altitude mountains, extensive glaciers, and unique
ecological support systems (Zhang and Wang, 2021). The
identification of ecologically vulnerable regions constitutes
a fundamental aspect within the realm of ecological
conservation and environmental management. This paper
attempts to provide biodiversity hotspots and ecological
baseline for UIB considering the major infrastructure
developments in the area.

MATERIALS AND METHODS

Study area
The present study was conducted in the Upper Indus

Table 1. Brief description of habitats.

Basin (72.20°-77.69° E; 32.92°-37.09° N), define as the
Tarbela dam catchment area in Pakistan. The area lies at
higher elevation ranging from 1000 to more than 5000
meters. It comprises of about 147,000 km?, focused on
the Karakorum and Himalaya Mountain ranges. Study
includes primarily the areas of Haripur, Abbottabad,
Mansehra, Battagram, Shangla and Kohistan districts of
Khyber Pakhtunkhwa; and Diamer, Astore, Skardu and
Ghanche districts of Gilgit-Baltistan, along river Indus.

The area was stratified into nine potential habitats:
agriculture land, alpine grassland, bare rock/gravel, snow/
glacier, sub-tropical broad leaf, sub-tropical chir pine,
temperate forest, urban area/ settlements and waterbodies/
swamp (Table I, Fig. 1).

Fig. 1. Map highlighting nine potential habitats in the
Upper Indus Basin area studied for ecological assessment.

S. Habitat Description

Agriculture land

2 Alpine grassland
Bare rock/ gravel

4 Snow/Glacier

5 Sub-tropical broad
leaf

6  Sub-tropical chir pine

7 Temperate forest

Urban area/
Settlements

9 Waterbodies/ Swamp

Cultivated land used for growing crops, fertile soil, hot and dry climate in the plains, cooler climate in the
hilly areas, mix of natural vegetation and cultivated crops.

Cold temperatures, low growing vegetation, grasses and herbs adapted to harsh environmental conditions.
Rocky and gravelly terrain with little or no vegetation, thin and nutrient-poor soils, extreme temperatures

Snow-capped peaks and glaciers, harsh environmental conditions, limited vegetation, wildlife adapted to
cold conditions

Dense forests with broadleaf trees adapted to warm, humid areas, diverse plant and animal life, mangrove
forests in the Indus Delta region

Forests dominated by Chir Pine trees, wildlife includes the Himalayan black bear, leopard and several bird
species

Trees that shed leaves during winter months, diverse vegetation and wildlife, moderate temperatures

Concentrated areas of buildings and infrastructure, high population density, limited natural vegetation

Wetland areas with diverse plant and animal life, important breeding grounds for fish and bird species,
provide important ecological services
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Field surveys

The monthly surveys were conducted between May
2021 and December 2022. Fifteen points were selected
in each habitat for primary observations. In addition to
spending 15 min at each point for direct observations of
birds, other methods were employed for different habitats
and species. In grassland and agricultural areas, the
flushing method was used, while the sky view method was
utilized for observing raptors. Points were also strategically
selected to set up pitfalls for reptiles. For mammals, direct
observations were complemented by identifying tracks
and stool. Thorough search method was employed for all
the taxa (birds, mammals, reptiles and amphibians). The
equipment used for this study included GPS, binoculars
(Bushnell power view, 60X 90 m), digital camera (Nikon
p-900), spotting scope (Harrier 65mm ED Spotting Scope)
and field guides Birds of Pakistan (Roberts, 1991, 1992;
Mirza and Wasiq, 2007; Grimmett et al., 2008), Mammals
of Pakistan (Roberts, 1997) and Amphibians and Reptiles
of Pakistan (Khan, 2006). These guides were used for
species identification.

Data analysis

The data were analyzed by using formulae of Simpsons
index, Shannon-Wiener diversity index species evenness,
Margalefs index, Menhinicks index, Relative abundance,
Sorensons similarity index, and Jaccard similarity index,
Simpson’s index (D) = 1- Zn (n1) / N(N-1)

Where, n is total number of individuals of a particular
species, and N is total number of individuals of all species
(Ahmad et al., 2022).

Shannon-Wiener diversity index (H?) = —Zs(i:l)Piln Pi

Where, H' Shannon-wiener diversity index, S is No.
of Species, P, is Proportion of'a species relative to the total
number of individuals (Ahmad et al., 2022).

Species evenness: (J°) = H/ In(S)

Where, J" is Pielou Index, H" is Shannon-Wiener
Index, and S is No. of species (Kazam et al., 2022)

Margalef’s diversity index (D Mg) =S-1/InN

Where, S is No. of species, and N is total no. of
individuals in the sample (Gamito, 2010).

Menhinick’s diversity index (D, ) =S/ N

Where, S is No. of species, and N is total no. of
individuals in the sample (Mulya et al., 2021).

Relative abundance (RA) =n/N x100

Where, n is number of individuals of the specie i in
the specific area, N is total number of individuals of all
species in a specific area (Kazam et al., 2022).

Sorenson’s similarity index (SSI) = (2C/(a+b))*100

Where, C is number of species in both habitats a and
b, ais number of species in habitat @, b is number of species
in habitat ». The similarity index was used to determine the

interspecific linkages between species in different habitats
(Serensen, 1948). SSI between two was calculated using
the following formula (Nath ef al., 2005).

Jaccard similarity index (Cj) =a/ (a + b+ ¢)

Where, a is the number of common species in both
habitats, b is the number of species in habitat a, not in
habitat b while ¢ is the number of species in habitat b,
not present in habitat a. It determines and compares the
similarities between various habitats.

It is important to note that neither coefficient
(Sorenson’s and Jaccard) takes into account the number
of individuals present in each area (Barbour et al., 1980;
(Magurran, 2004).

Identification of hotspots

Hotspots were identified based on the density and
the highest number of infrastructure projects in an area.
This method highlights regions with the most significant
concentration.of development activity.

RESULTS

The' major infrastructure developments in the
area include Dam/Hydropower, dry Ports/SEZ, roads,
settlements and transmission lines as highlighted in
Figure 2. A total of 322 species were recorded in different
habitats of Upper Indus Basin. It included 242 birds, 47
mammals, 21 reptiles and 12 amphibians. Further details
about order, family, IUCN status and trend are given in
Supplementary Table I and a summary is given in Table II.

Table II. Taxonomic details and IUCN status.

Birds Mam- Rep- Amphib-
mals tiles ians

Order 22 9 2 1
Family 63 23 9 2
IUCN status

Least concern (LC) 219 29 4 10
Near threatened (NT) 10 6

Vulnerable (VU) 8 6

Endangered (EN) 3 3 1
Critically endangered (CR) 2

Data deficient (DD) 1

Not available (NA) 3 15 2
Trend

Increasing 40 3 1
Decreasing 77 18 2 1
Stable 100 9 1 7
Unknown 25 14 1 1
Not available 3 17 2




4 U. Ahmad et al.

Fig. 2. Hotspots identified by the density and number
of infrastructure projects, indicating regions with high
hydropower activity in Upper Indus Basin. (1) Tarbela
Dam, (2) Allai Khwar, (3) Khan Khwar, (4) Thakot Dam,
(5) Palas valley upper, (6) Palas valley lower, (7) Palas
valley middle, (8) Pattan Dam site, (9) Keyal Khwar,
(10) Dubair Khwar, (11). Spat Gah Lower, (12) Spat Gah
Middle, (13) Spat Gah Upper, (14) Dasu Dam, (15) Karang,
(16) Kaigah, (17) Tangir, (18) Basha Dam, (19) Phander,
(20) Baru, (21) Kanch, (22) Sher Qila, (23) Naltar— 1, (24)
Nasirabad, (25) Altit, (26) Bunji Dam Site, (27) Doyian,
(28) Talu, (29) Yulbo Dam Site, (30) Tormic, (31) Harpo,
(32) Tungas Dam Site, (33). Kachura, (34) Skardu,(35)
Basho, (36) Satpara, (37) Shyok (Yugo) HPP).

Among birds, order Passeriformes was most abundant with
119 species followed by Charadriiformes; Accipitriformes
with 25 and 17 species, respectively.The most abundant
bird species were great cormorant (Phalacrocorax carbo),
black-headed gull (Larus ridibundus),carrion crow (Corvus
corone), large-billed crow (Corvus macrorhynchos) and
house crow (Corvus splendens) with relative abundance
14.56, 10.48, 9.56, 7.46 and 5.00, respectively. Only
two critically endangered species were recorded during
surveys, sociable lapwing (Vanellus gregarious) and white-
rumped vulture (Gyps bengalensis). Among mammals,
order Carnivora exhibited the highest species richness
with 15 species followed by Rodentia (14 species). Three
endangered species were recorded viz., Indian pangolin
(Manis crassicaudata), Indian wild dog (Cuon alpinus)
and Himalayan musk deer (Moschus moschiferus). In
reptiles twenty species belonged to order Squamata and
only one species belonged to order Testudines. All species
belonged to order Anura in amphibians.

Three hotspots were identified based on the
infrastructure developments in the study area. Hotspot
A stretches from upstream of Battagram city of District
Battagram up to District Kohistan in the North, all along
the River Indus. The area inhabits 201 species (169 birds,18

mammals, six reptiles and eight amphibians). Hotspot B
spreads around Kachura town just downstream of Skardu,
all along the River Indus. The area inhabits 79 species
(62 birds,11 mammals, five reptiles and one amphibian).
Hotspot C lies upstream of Gilgit covering areas of Jutial
and Naltar Valleys, along the Gilgit River. The area inhabits
species (90 birds, 12 mammals and two reptiles). Forty-six
species are common in these hotspots and can be considered
as species of concern as their population may decline due
to physical and environmental changes during construction
and operation phases of the infrastructure developments
(Supplementary Table II).

Table III. Species richness, abundance and diversity
indices.

Rich- Abun- Indices

ness “ dance Mar- Men- Simp- Shan- Even-
galef hinick son non ness

Overall 322 22850 3198 2.13 094 3.65 0.63
Birds 242 22487 24.05 1.61 096 3.57 0.65
Mammals 47 148 921 386 09 349 0.9
Reptiles 21 194 380 1.51 0.89 243 0.79
Amphibians 12 21 3.61 262 094 237 095

Different indices were employed to understand the
diversity and habitat associations of the area. The value
of Margalef’s index for birds was 31.98 referring to high
richness while Menhinick’s index value was 2.13. The
minimum value for this index is one (01) and as the value
increases, it corresponds to higher diversity. The indices
details are given in Table III. The richness indices, such as
Margalef and Menhinick’s, offer insights into the diversity
of each taxonomic group, indicating higher diversity among
birds and mammals. The diversity indices, including the
Simpson and Shannon-Weiner indices, suggest that overall
species composition is relatively diverse and evenly
distributed, with birds exhibiting slightly higher diversity
compared to other groups. The Shannon-Weiner index
value of 3.65 indicates a high level of diversity in the area.

Serensen’s and Jaccard’s similarity coefficients are
valuable tools for comparing species associations across
different areas/habitats. Given that both Serensen and
Jaccard exhibited similar trends in the raw data (Fig. 2),
the discussion will focus solely on Serensen’s coefficient.
The habitat associations revealed that based on species
composition, agriculture land has a close relationship
with bare rock/gravel followed by urban area/settlements
(Table IV). Moreover, Alpine grassland was closely
related to snow/glaciers and Waterbodies/swamp. The
urban area/settlements habitat, having a relatively lower
similarity coefficient with other habitats, appears to be
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distinct from natural ecosystems. Overall, these similarity
coefficients offer insights into the ecological relationships
Table IV. Habitat associations based on sorenson index.

and associations among different habitats.

Alpine Bare rock/ Snow/ Sub-tropical Sub-tropical Temperate Urban area/ Waterbodies/
grassland Gravel Glacier broad leaf  chir pine forest Settlements swamp
Agriculture land 0.898 0.983 0.883  0.877 0.920 0.974 0.979 0.955
Alpine grassland 0.895 0.984  0.817 0.875 0.915 0.884 0.929
Bare rock / Gravel 0.884  0.860 0.906 0.973 0.968 0.944
Snow/Glacier 0.803 0.858 0.900 0.869 0.917
Sub-tropical broad leaf 0.902 0.883 0.891 0.851
Sub-tropical chir pine 0.926 0.931 0.915
Temperate forest 0.969 0.941
Urban area/ Settlements 0.939
DISCUSSION on the infrastructure developments in the area. The

Recent studies have improved our understanding
of the global impacts of dams and hydropower, aided by
emerging databases and maps. However, data limitations,
particularly in rapidly developing regions like South
Asia’s Third Pole, hinder the quality of these analyses.
Assessing biodiversity and ecology amid infrastructure
development in the Upper Indus Basin (part of South
Asia’s Third Pole), Pakistan, holds paramount significance
due to the region’s unique ecological characteristics and
the potential environmental impacts associated with large-
scale development projects. A comprehensive assessment
of biodiversity and ecology was essential to understand the
baseline conditions and identify the key habitats. In the
Upper Indus Basin. There are a total of around 567 species
that can be found, comprising 400 birds, 103 mammals, 48
reptiles, and 16 amphibians according to the guides, Birds
of Pakistan (Roberts, 1991, 1992; Mirza and Wasiq, 2007;
Grimmett et al., 2008), Mammals of Pakistan (Roberts,
1997) and Amphibians and Reptiles of Pakistan (Khan,
2006). In the course of the surveys conducted, a total
of 322 species were observed, encompassing 242 birds,
47 mammals, 21 reptiles, and 12 amphibians. The most
abundant bird species included great cormorant (14.56),
black-headed gull (10.48), carrion crow (9.56), large-
billed crow (7.46) and house crow (5.00) and Ahmad et
al. (2022) also reported carrion crow (7.48) and larger-
billed crow (6.24) as most abundant species of the area
between Raikot and Thakot. While Ammanat ef al. (2022)
reported great cormorant (9.36) and carrion crow (5.73) as
most abundant species in the area of Dasu Transmission
Line (Raikot to Tarbela including the area of Islamabad
West Grid Station). We identified three hotspots with 46
common species (forty birds and six mammals) based

birds mainly included waterbirds, raptors, pheasants
and wheatears. May e al. (2021) also suggested that
raptors followed by waterfowls were the most affected
species specially in terms of collision and barrier during
infrastructure developments in Norway. The mammals
included common otter (Lutra lutra), Himalayan musk deer
(Moschus cupreus), Himalayan pika (Ochotona roylei),
Himalayan wood mouse (Apodemus rusiges), Turkestan rat
(Rattus turkestanicus) and house mouse (Mus musculus).
Common otter and Himalayan musk deer are endangered
species and the infrastructure developments can cause
further decline in their population. According to Khan et
al. (2014), musk deer is at the brink of extinction due to
exclusion from trophy hunting programs. The decline in
musk deer population is not solely attributed to hunting but
also to the destruction of their habitat, exacerbated by the
growing human and livestock populations in mountainous
regions (Nandy et al., 2011, 2015; Navalgund et al., 2019).

These species can be impacted by infrastructure
developments either during construction or implementation
phase. Ammanat et al. (2022) conducted a study on
species vulnerable to collisions with the 765 kV Dasu
Transmission Line, identifying 27 such species in the area.
Of these, 23 species were also observed in the present
study. Hydropower projects specially run off river, cause
major variations in hydrological as well as ecological
conditions (Ullah et al.,2023). The Himalayan-Karakoram-
Hindukush region harbors exceptionally diverse and
globally significant biodiversity, but the implementation
of large-scale hydropower development projects poses a
significant threat to the habitats of numerous terrestrial
plant and animal species (Sharma and Thakur, 2017).
While hydropower has the potential to help address the
challenges of climate change and enhance energy security
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(Berga, 2016), it must not come at the cost of biodiversity
loss (Carolli et al., 2023). Research conducted in the
HKH region has indicated that such projects can lead to
deforestation, resulting not only in the loss of biodiversity
within forest ecosystems but also adversely affecting
communities reliant on forests for their livelihoods (Pandit
and Grumbine, 2012; Batool and Abbas, 2017). Pandit
and Grumbine (2012) predicted that the construction of
dams in the Indian Himalayas could lead to the extinction
of seven vertebrate taxa. These projects also have the
potential to disrupt the habitats of aquatic species, further
exacerbating the environmental consequences (Kumar and
Katoch, 2014).

Jameel et al. (2022) also reported threats to the avian
species because of illegal hunting, deforestation and major
infrastructure development projects. Moreover, major
infrastructure development projects pose multiple threats,
encompassing issues such as sound and air pollution,
resettlement and relocation of local communities residing
near riverbeds (dam reservoirs), and the subsequent
encroachment upon the pheasants habitats with higher
conservation potential (Awan et al., 2021; Bagaria et
al., 2021). The Western Tragopan and Koklass Pheasant,
observed in the current study, may face similar risks due
to ongoing infrastructure developments in the area. These
projects also inflict severe damage upon both the avian
population and their respective habitats (Hussain et al.,
2019). Moreover, hydropower plants have the adverse
effect of interrupting and fragmenting the vast expanse of
forest cover, which serves as a crucial predictor for species
richness and functional biodiversity (Alho et al., 2019).
The construction activities associated with hydroelectric
plants, regardless of their size,exert multifaceted impacts
on both biodiversity and habitat (Alho, 2020). Habitat
destruction and fragmentation can result in a loss of
biodiversity as species struggle to find suitable places
to live and reproduce, reducing the genetic variability
(Valenzuela-Aguayo et al., 2020). This can lead to declines
in population sizes, and in some cases, even extinction
of certain species (Palmeirim and Gibson, 2021). The
forthcoming development of hydropower projects has
the potential to impede the achievement of sustainable
development goal 6 (clean water and sanitation) and
sustainable development goal 15 (life on land) (Opoku,
2019) as it may engender local extinctions of various
species, including fish, macroinvertebrates, as well as
terrestrial flora and fauna (Hermoso et al., 2019). Given
that human well-being is intricately linked to biodiversity
and the ecosystem services it provides, the preservation of
biodiversity has emerged as a critical factor in attaining
sustainable development objectives (Gillespie et al., 2015).

Hydropower projects implemented within the Upper

Indus Basin of Pakistan have far-reaching implications
for biodiversity. The construction of dams and reservoirs
can alter and diminishes natural habitats, leading to the
displacement or loss of local species. This disruption
of habitats can disrupt migratory patterns and gene
flow, ultimately affecting population dynamics (Alho,
2020). Furthermore, the regulation of water flow for
hydropower purposes modifies the natural flow regimes of
rivers, potentially causing significant impacts on aquatic
ecosystems. Altered water flow patterns, including reduced
downstream flow, can have detrimental effects on the
availability of suitable habitats for various species (Bagaria
et al., 2021). Additionally, hydropower projects influence
water quality through processes such as sedimentation,
changes in temperature /regimes, and alterations in
nutrient levels. These combined factors contribute to
the overall ecological impact of hydropower projects
on the biodiversity of ‘the region. This comprehensive
understanding of the ecological dynamics in the region
serves as a valuable resource for formulating conservation
and management strategies tailored to the diverse habitats
present. The research thus contributes significantly to the
knowledge base necessary for effective conservation and
sustainable development in this ecologically crucial area.

CONCLUSION

In conclusion, the research in the Upper Indus
Basin has revealed rich biodiversity and highlighted the
importance of balancing development with conservation
efforts. By identifying key species and hotspots, the study
offers valuable insights for informed decision-making.
Prioritizing conservation measures alongside infrastructure
development is crucial for maintaining ecosystem integrity
and promoting sustainable growth in the region.
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Supplementary Table 1. Species recorded at the study site.

Order Family Common name Scientific name IUCN status Trend Occurrence Count

Amphibian

Anura Bufonidae Green toad Bufo viridis LC Decreasing YRR 1
Hazara toad Bufo melanostictus Not available Not available YRR 2

hazarensis
Himalayan toad Bufo himalayanus LC Stable YRR 3
Indus valley toad Bufo stomaticus LC Stable YRR 3
Ladakh toad Bufo latastii LC Unknown YRR 2
Siachine toad Bufo siacheninsis Not available Not available YRR 1
Southeast Asian toad  Bufo melanostictus LC Increasing YRR 1
Swat green toad Bufo pseudoraddei LC Stable YRR 1
pseudoraddei
Dicroglossidae Alpine cricket frog Fejervarya limnocharis ~ LC Stable YRR 1

Hazara fast-flowing Paa hazarensis LC Stable YRR 3
stream frog
Hazara torrent frog Allopaa hazarensis LC Stable YRR
Skittering frog Euphlyctis cyanophlyctis LC Stable YRR 2

Avifauna

Accipitri- Accipitridae ~ Black kite Milvus migrans LC Unknown SB/YRR 157

formes Bonelli's eagle Hieraaetus fasciatus LC Decreasing  WM/YRR 1
Booted eagle Hieraaetus pennatus LC Unknown WM/YRR 19
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Order Family Common name Scientific name IUCN status Trend Occurrence Count
Egyptian vulture Neophron percnopterus ~ EN Decreasing ~ SB/YRR 7
Eurasian buzzard Buteo buteo LC Stable WM 1
Eurasian marsh harrier ~ Circus aeruginosus LC Increasing WM/PM 21
Eurasian sparrowhawk  Accipiter nisus LC Stable SB/WM 4
Hen harrier Circus cyaneus LC Decreasing WM 7
Himalayan griffon Gyps himalayensis NT Stable YRR 8
Indian spotted eagle Aquila hastata VU Decreasing ~ Not available 3
Lammergeier Gypaetus barbatus NT Decreasing ~ WM/YRR 6
Long-legged buzzard  Buteo rufinus LC Stable WM 3
Pallas's fish eagle Haliaeetus leucoryphus ~ EN Decreasing YRR 9
Pallid harrier Circus macrourus NT Decreasing ~ WM/PM 8
Shikra Accipiter badius LC Stable SB/YRR 29
White-eyed buzzard Butastur teesa LC Stable YRR/SB 2
White-rumped vulture  Gyps bengalensis CR Decreasing YRR 4
Anseri- Anatidae Bar-headed goose Anser indicus LC Decreasing  PM/IYRV 371
formes Common merganser Mergus merganser LC Increasing WM 11
Common teal Anas crecca LC Unknown WM 357
Eurasian wigeon Anas penelope LC Decreasing WM 23
Ferruginous pochard Aythya nyroca NT Decreasing PM/WM 14
Gadwall Anas strepera LC Increasing WM 84
Greylag goose Anser anser LC Increasing PM/IYRV 53
Mallard Anas platyrhynchos LC Increasing WM 42
Northern pintail Anas acuta LC Decreasing WM 216
Northern shoveler Anas clypeata LC Decreasing WM 94
Ruddy shelduck Tadorna ferruginea LC Unknown PM/IYRV/* 37
Tufted duck Aythya fuligula LC Stable PM/WM 264
Apodi- Apodidae Alpine swift Tachymarptis melba LC Stable SB 26
formes
Buceroti- Upupidae Common hoopoe Upupa epops LC Decreasing  SB/YRR/ 53
formes WM
Caprimulg- Apodidae Common swift Apus apus LC Stable SB 14
iformes House swift Apus affinis LC Increasing SB/YRR 12
Caprimulgidae Eurasian nightjar Caprimulgus europaeus  LC Decreasing ~ SB/PM 4
Charadrii- Charadriidae  Little ringed plover Charadrius dubius LC Stable SB/WM 5
formes Northern lapwing Vanellus vanellus NT Decreasing WM 41
Red-wattled lapwing Vanellus indicus LC Stable SB/YRR 22
Sociable lapwing Vanellus gregarius CR Decreasing PM/WM 3
Jacanidae Pheasant-tailed jacana  Hydrophasianus chirurgus LC Decreasing  SB/YRR 1
Laridae Black-headed gull Larus ridibundus LC Unknown PM/WM 2357
Brown-headed gull Larus brunnicephalus LC Stable PM/WM 242

Table continued on next page.
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Caspian tern Sterna caspia LC Increasing PM 41
Gull-billed tern Gelochelidon nilotica LC Decreasing PM/WM 138
Indian skimmer Rynchops albicollis VU Decreasing  SB 14
Mew gull Larus canus LC Unknown WM 38
Recurvirostri-  Pied avocet Recurvirostra avosetta LC Unknown WM 3
dae
Scolopacidae  Ruff Philomachus pugnax LC Decreasing PM 6
Common redshank Tringa totanus LC Unknown PM/WM 1
Common sandpiper Actitis hypoleucos LC Decreasing ~ SB/WM 22
Common snipe Gallinago gallinago LC Decreasing PM/WM 3
Curlew sandpiper Calidris ferruginea NT Decreasing PM/WM 14
Eurasian curlew Numenius arquata NT Decreasing PM/WM 1
Eurasian woodcock Scolopax rusticola LC Stable SB/WM 1
Green sandpiper Tringa ochropus LC Increasing PM/WM 9
Jack snipe Lymnocryptes minimus ~ LC Stable PM/WM 5
Little stint Calidris minuta LC Increasing PM/WM 7
Temminck's stint Calidris temminckii LC Unknown PM/WM 3
Wood sandpiper Tringa glareola LC Stable PM/WM 17
Turnicidae Small buttonquail Turnix sylvatica LC Decreasing  SB 18
Ciconii-  Ciconiidae Black stork Ciconia nigra LC Unknown PM 1
formes
Columbi- Columbidae European turtle dove  Streptopelia turtur VU Decreasing PM 14
formes
Hill pigeon Columba rupestris LC Decreasing ~ SB/WM 22
Rock pigeon Columba livia LC Decreasing YRR 63
Columbidae Eurasian collared dove  Streptopelia decaocto LC Increasing SB/YRR 23
Laughing dove Streptopelia senegalensis LC Stable YRR/SB 27
Oriental turtle dove Streptopelia orientalis LC Stable YRR/WM 3
Spotted dove Streptopelia chinensis LC Increasing SB/WM 6
Coracii-  Alcedinidae Common kingfisher Alcedo atthis LC Unknown SB/YRR/'WM 49
formes White-throated king- ~ Halcyon smyrnensis LC Increasing YRR 19
fisher
Coraciidae European roller Coracias garrulus LC Decreasing  PM/SB 47
Indian roller Coracias benghalensis LC Increasing SB/YRR 32
Meropidae Blue-cheeked bee-eater Merops persicus LC Stable PM/SB 13
European bee-eater Merops apiaster LC Stable SB 6
Green bee-eater Merops orientalis LC Increasing SB/YRR 24
Cuculi- Cuculidae Pied cuckoos Clamator jacobinus LC Stable SB 4
formes Eurasian cuckoo Cuculus canorus LC Decreasing  SB
Falconi-  Falconidae Common kestrel Falco tinnunculus LC Decreasing ~ WM/YRR 18
formes
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Eurasian hobby Falco subbuteo LC Decreasing ~ SB/WM 7
Peregrine falcon Falco peregrinus LC Stable SB/WM 1
Saker falcon Falco cherrug EN Decreasing WM 2
Galliformes Phasianidae Cheer pheasant Catreus wallichii VU Decreasing YRR 1
Chukar Alectoris chukar LC Stable YRR 14
Common quail Coturnix coturnix LC Decreasing  PM/IYRV 12
Grey francolin Francolinus LC Stable YRR 4
pondicerianus
Himalayan monal Lophophorus impejanus  LC Decreasing YRR 4
Himalayan snowcock  Tetraogallus himalayensis LC Stable YRR 1
Kalij pheasant Lophura leucomelanos ~ LC Decreasing YRR 7
Koklass pheasant Pucrasia macrolopha LC Decreasing YRR 3
See-see partridge Ammoperdix griseogularis LC Stable YRR 6
Snow partridge Lerwa lerwa LC Decreasing YRR 4
Western tragopan Tragopan melanocephalus VU Decreasing YRR 2
Gruiformes Rallidae Baillon's crake Porzana pusilla LC Unknown PM/WM 1
Little crake Porzana parva LC Stable PM/WM 3
White-breasted waterhen Amaurornis phoenicurus LC Unknown PM/WM 59
Rallidae Common coot Fulica atra LC Increasing WM 67
Common moorhen Gallinula chloropus LC Stable YRR 11
Water rail Rallus aquaticus LC Decreasing PM/WM 7
Otidiformes Otididae Little bustard Tetrax tetrax NT Decreasing WM 2
Passeri- Acrocephalidae Blyth's reed warbler Acrocephalus dumetorum LC Increasing PM 7
formes Aecgithalidae ~ White-browed tit Leptopoecile sophiae LC Stable SB/WM 2
warbler
White-cheeked tit Aegithalos leucogenys LC Stable YRR/WM 3
Alaudidae Bimaculated lark Melanocorypha LC Stable WM
bimaculata
Crested lark Galerida cristata LC Decreasing YRR 29
Desert lark Ammomanes deserti LC Increasing YRR 8
Eurasian skylark Alauda arvensis LC Decreasing WM 6
Oriental skylark Alauda gulgula LC Decreasing  SB/YRR 2
Campephagidae Long-tailed minivet Pericrocotus ethologus  LC Decreasing  SB/WM 5
Rosy minivet Pericrocotus roseus LC Decreasing YRR 7
Certhiidae Eurasian treecreeper Certhia familiaris LC Stable YRR 1
Cinclidae Brown dipper Cinclus pallasii LC Stable YRR 167
White-throated dipper  Cinclus cinclus LC Decreasing YRR 49
Cisticolidae Grey-breasted prinia Prinia hodgsonii LC Stable YRR 1
Striated prinia Prinia crinigera LC Stable YRR 3
Zitting cisticola Cisticola juncidis LC Increasing YRR 14
Corvidae Carrion crow Corvus corone LC Increasing WM/YRR 2149

Table continued on next page................




Wildlife in Upper Indus Basin

Order Family Common name Scientific name IUCN status Trend Occurrence Count

Common raven Corvus corax LC Increasing YRR 274
House crow Corvus splendens LC Stable YRR 1124
Large-billed crow Corvus macrorhynchos ~ LC Stable WM/YRR 1678
Rook Corvus frugilegus LC Decreasing WM 11
Yellow-billed blue Urocissa flavirostris LC Stable YRR 18
magpie
Yellow-billed chough  Pyrrhocorax graculus LC Stable YRR 4

Dicruridae Ashy drongo Dicrurus leucophaeus LC Unknown SB 37
Black drongo Dicrurus macrocercus LC Unknown SB/PM/YRR 138

Emberizidae ~ Chestnut bunting Emberiza rutila LC Stable Not available 11
Reed bunting Emberiza schoeniclus LC Decreasing WM 4
Rock bunting Emberiza cia LC Increasing SB/WM 417

Estrildidae Red avadavat Amandava amandava LC Stable SB/YRR 1

Fringillidae Chaffinch Fringilla coelebs LC Increasing WM 1
Common rosefinch Carpodacus erythrinus ~ LC Decreasing  SB/PM 9
Crested bunting Melophus lathami LC Stable SB 7
Eurasian goldfinch Carduelis carduelis LC Decreasing  SB/WM 1
Orange bullfinch Pyrrhula aurantiaca LC Stable WM/YRR 4
Red-fronted rosefinch ~ Carpodacus puniceus LC Stable YRR 5
Twite Carduelis flavirostris LC Decreasing  SB/WM 1
White-winged grosbeak Mycerobas carnipes LC Stable YRR 2
Yellow-breasted green- Carduelis spinoides LC Stable SB/WM 3
finch

Hirundinidae  Asian house martin Delichon dasypus LC Increasing SB 137
Barn swallow Hirundo rustica LC Decreasing ~ SB/WM 44
Eurasian crag martin ~ Hirundo rupestris LC Stable SB/WM 4
Northern house martin ~ Delichon urbicum LC Decreasing ~ SB 14
Pale martin Riparia diluta LC Unknown SB/WM 6
Wire-tailed swallow Hirundo smithii LC Increasing SB/YRR 49

Laniidae Great grey shrike Lanius excubitor LC Stable Not available 7
Long-tailed shrike Lanius schach LC Unknown SB/YRR 38
Rufous-tailed shrike Lanius isabellinus LC Stable SB/WM 11
Southern grey shrike  Lanius meridionalis VU Decreasing ~ SB/YRR 7

Leiothrichidae Jungle babbler Turdoides striatus LC Stable YRR 36
Streaked laughingthrush Garrulax lineatus LC Stable YRR 14

Locustellidae  Long-billed bush Bradypterus major LC Decreasing ~ SB 6
warbler

Monarchidae  Asian paradise-fly- Terpsiphone paradisi LC Stable SB/PM 19
catcher

Motacillidae  Citrine wagtail Motacilla citreola LC Increasing SB/WM 74
Grey wagtail Motacilla cinerea LC Stable SB/WM 698
Long-billed pipit Anthus similis LC Stable WM/YRR 19

Table continued on next page.




6 U. Ahmad et al.

Order Family Common name Scientific name IUCN status Trend Occurrence Count
Paddyfield pipit Anthus rufilus LC Stable SB/YRR 87
Rosy pipit Anthus roseatus LC Stable SB/WM 4
Tawny pipit Anthus campestris LC Stable WM 24
Tree pipit Anthus trivialis LC Decreasing  SB/PM 8
Upland pipit Anthus sylvanus LC Stable YRR 3
Water pipit Anthus spinoletta LC Stable WM 37
White wagtail Motacilla alba LC Stable SB/WM 742
Yellow wagtail Motacilla flava LC Decreasing PM 287

Muscicapidae  Black redstart Phoenicurus ochruros LC Increasing SB/WM 1
Blue rock thrush Monticola solitarius LC Stable SB/WM 32
Blue whistling thrush ~ Myophonus caeruleus LC Unknown SB/WM 314
Blue-capped redstart Phoenicurus LC Stable SB/WM 23

coeruleocephalus
Blue-capped rock thrush Monticola cinclorhynchus LC Stable SB/PM 14
Blue-fronted redstart ~ Phoenicurus frontalis LC Stable YRR 1
Bluethroat Luscinia svecica LC Stable SB/WM/PM 4
Common stonechat Saxicola torquata LC Stable SB/PM 37
Grey bushchat Saxicola ferrea LC Stable SB/WM 12
Hume's wheatear Oenanthe alboniger LC Stable YRR/WM 182
Indian blue robin Luscinia brunnea LC Decreasing  SB/PM 16
Indian robin Saxicoloides fulicata LC Stable YRR 38
Isabelline wheatear Oenanthe isabellina LC Stable SB/WM/PM 1
Kashmir flycatcher Ficedula subrubra vu Decreasing  SB 6
Little forktail Enicurus scouleri LC Stable YRR/WM 1
Pied buschhat Saxicola caprata LC Stable SB/YRR 18
Pied wheatear Oenanthe pleschanka LC Stable SB/PM 47
Plumbeous water Rhyacornis fuliginosus ~ LC Stable SB/WM 924
redstart
Red-throated flycatcher Ficedula parva LC Increasing WM/PM 1
Rufous-backed redstart Phoenicurus erythronota LC Stable WM 4
Rufous-tailed rock Monticola saxatilis LC Decreasing ~PM 19
thrush
Slaty-blue flycatcher  Ficedula tricolor LC Stable SB/WM 1
Ultramarine flycatcher  Ficedula superciliaris LC Stable SB/WM 3
Variable wheatear Oenanthe picata LC Stable SB/WM 358
White-bellied redstart ~ Hodgsonius LC Stable YRR 3

phaenicuroides
White-capped water Chaimarrornis LC Stable SB/WM 892
redstart leucocephalus
White-winged redstart ~ Phoenicurus LC Stable SB/WM 2

erythrogaster

Nectariniidae ~ Purple sunbird Nectarinia asiatica LC Stable SB/YRR 27
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Order Family Common name Scientific name IUCN status Trend Occurrence Count
Oriolidae Eurasian golden oriole  Oriolus oriolus LC Stable SB/PM 9
Paridae Great tit Parus major LC Increasing YRR/WM 15
Rufous-naped tit Parus rufonuchalis LC Stable YRR 18
Passeridae Eurasian tree sparrow  Passer montanus LC Decreasing ~ WM/YRR 7
House sparrow Passer domesticus LC Decreasing ~ SB/YRR/PM 247
Russet sparrow Passer rutilans LC Stable WM/YRR 14
Spanish sparrow Passer hispaniolensis LC Decreasing ~ WM/PM 252
Phylloscopidae Blyth's leaf warbler Phylloscopus reguloides LC Stable Not available 3
Brook's leaf warbler Phylloscopus subviridis  LC Stable SB/WM 3
Common chiffchaff Phylloscopus collybita LC Increasing WM 9
Greenish warbler Phylloscopus trochiloides 1.C Increasing SB/WM/PM 6
Hume's warbler Phylloscopus humei LC Stable SB/WM 5
Mountain chiffchaff Phylloscopus sindianus ~ LC Stable SB/WM 5
Tickell's leaf warbler ~ Phylloscopus affinis LC Stable SB 3
Tytler's leaf warbler Phylloscopus tytleri NT Decreasing  SB/PM 1
Prunellidae Alpine accentor Prunella collaris LC Stable SB/WM 16
Pycnonotidae  Himalayan bulbul Pycnonotus leucogenys  LC Increasing YRR 214
Red-vented bulbul Pycnonotus cafer LC Increasing YRR 321
Rhipiduridae ~ White-throated fantail ~ Rhipidura albicollis LC Stable YRR 1
Sittidae Wallcreeper Tichodroma muraria LC Stable YRR/WM
Sturnidae Brahminy starling Sturnus pagodarum LC Unknown YRR 2
Common myna Acridotheres tristis LC Increasing SB/YRR 426
Sylviidae Lesser whitethroat Sylvia curruca LC Stable SB/WM 1
Troglodytidae  Winter wren Troglodytes troglodytes  LC Increasing YRR 17
Turdidae Chestnut thrush Turdus rubrocanus LC Unknown WM/YRR 3
Eurasian blackbird Turdus merula LC Increasing YRR 1
Tickell's thrush Turdus unicolor LC Unknown SB/WM
Zosteropidae  Oriental white-eye Zosterops palpebrosus LC Decreasing YRR
Pelecani-  Ardeidae Cattle egret Bubulcus ibis LC Increasing YRR 124
formes Grey heron Ardea cinerea LC Unknown WM/PM/YRR 74
Indian pond-heron Ardeola grayii LC Unknown YRR 138
Little bittern Ixobrychus minutus LC Decreasing PM/WM 8
Little egret Egretta garzetta LC Increasing PM/YRR 57
Threskiornith- Eurasian spoonbill Platalea leucorodia LC Unknown PM/WM 2
idae
Glossy ibis Plegadis falcinellus LC Decreasing  PM 2
Piciformes Megalaimidae Great barbet Megalaima virens LC Decreasing  SB/YRR 1
Picidae Eurasian wryneck Jynx torquilla LC Decreasing  SB/PM/WM 2
Grey-capped pygmy Dendrocopos canicapillus LC Stable SB 1

woodpecker
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Himalayan woodpecker Dendrocopos LC Stable YRR 3
himalayensis
Podicipedi- Podicipedidaec  Great crested grebe Podiceps cristatus LC Unknown WM 3
formes Little grebe Tachybaptus ruficollis LC Decreasing  SB/YRR 34
Psittaci-  Psittacidae Alexandrine parakeet  Psittacula eupatria NT Decreasing YRR 4
formes Rose-ringed parakeet  Psittacula krameri LC Increasing YRR
Slaty-headed parakeet  Psittacula himalayana LC Stable YRR 1
Pterocli-  Pteroclidae Chestnut-bellied Pterocles exustus LC Stable YRR 4
formes sandgrouse
Strigi- Strigidae Mountain scops owl Otus spilocephalus LC Stable YRR 1
formes Snowy owl Nyctea scandiaca VU Decreasing  Not available 1
Strigidae Asian barred owlet Glaucidium cuculoides ~ LC Increasing YRR 1
Collared owlet Glaucidium brodiei LC Decreasing  SB/WM 2
Eurasian scops owl Otus scops LC Decreasing  SB/WM 1
Pallid scops owl Otus brucei LC Stable SB/WM 1
Tawny owl Strix aluco LC Stable YRR/WM 1
Suliformes Phalacrocoraci- Great cormorant Phalacrocorax carbo LC Increasing PM/WM 3274
dae
Mammals
Artiodac- Bovidae Punjab urial Ovis vignei punjabensis VU Decreasing  Not available 8
tyla Shapu Ovis vignei vignei VU Decreasing  Not available 2
Carnivora Canidae Desert fox Vulpes vulpes pusilla Not available Not available Not available 1
Indian wild dog Cuon alpinus EN Decreasing  Not available 1
Felidae Jungle cat Felis chaus LC Decreasing ~ Not available 1
Leopard cat Prionailurus bengalensis LC Stable Not available 1
Pallas' cat Felis manul NT Decreasing  Not available 1
Panther Panthera pardus vu Decreasing  Not available 4
Snow leopard Panthera uncia VU Decreasing ~ Not available 2
Herpestidae Common indian Herpestes edwardsi LC Stable Not available 7
mongoose
Hyaenidae Striped hyaena Hyaena hyaena NT Decreasing  Not available 1
Mustelidae Alpine weasel Mustela altaica NT Decreasing  Not available 1
Common otter Lutra lutra NT Decreasing  Not available 3
Indian otter Lutrogale perspicillata VU Decreasing  Notavailable 1
Ursidae Asiatic black bear Ursus thibetanus VU Decreasing  Not available 4
Viverricula Common palm civet Paradoxurus LC Decreasing  Not available 1
hermaphroditus
Himalayan palm civet  Paguma larvata LC Decreasing  Not available 2
wroughtoni
Cetartio- Bovidae Astor markhor Capra falconeri NT Increasing Not available 7
dactyla Himalayan ibex Capra ibex siberica LC Increasing Not available 1
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Pir panjal markhor Capra falconeri Not Available Not available Not available 4
cashmiriensis
Moschidae Himalayan musk deer ~ Moschus chrysogaster EN Decreasing  Not available 3
Suidae Indian wild boar Sus scrofa LC Unknown Not available 8
Chiroptera Pteropodidae  Indian flying fox Pteropus giganteus LC Decreasing  Not available 4
Rhinopoma-  Big-eared horseshoe bat Rhinolophus macrotis LC Stable Not available 2
tidae
Vespertilionidae Asian barbastelle Barbastella leucomelas  LC Unknown Not available 2
Common pipistrelle Pipistrellus pipistrellus ~ LC Stable Not available 1
Lagomor- Leporidae Indian hare Lepus nigricollis LC Decreasing  Not available 2
pha Ochotonidae ~ Himalayan pika Ochotona roylei LC Stable Not available 3
Pholidota Manidae Indian pangolin Manis crassicaudata EN Decreasing  Not available 7
Primates  Cercopitheci- Rhesus macaque Macaca mulatta LC Unknown Not available 18
dae
Rodentia  Cricetidae Burrowing vole Hyperacrius fertilis NT Unknown Not available 1
Murree vole Hyperacrius wynnei LC Unknown Not available 1
Gliridae Forest dormouse Dryomys nitedula LC Unknown Not available 2
Hystricidae Indian crested porcupine Hystrix indica LC Stable Not available 6
Muridae Himalayan rat Rattus nitidus LC Stable Not available 4
Himalayan wood mouse Apodemus rusiges LC Unknown Not available 3
House mouse Mus musculus LC Stable Not available 7
Indian mole rat Bandicota bengalensis LC Increasing Not available 1
Turkestan rat Rattus turkestanicus LC Unknown Not available 4
Suiridae Golden marmot Marmota caudata aurea  Not available Not available Not available 6
Himalayan marmot Marmota himalayana LC Unknown Not available 1
Kashmir marmot Marmota caudata LC Unknown Not available 2
Northern palm squirrel Funambulus pennantii LC Unknown Not available 1
Small kashmir flying  Hylopetes fimbriatus LC Unknown Not available 1
squirrel
Soricidae  Eulipotyphla  Grey shrew Crocidura attenuata LC Unknown Not available 1
Musk shrew Suncus murinus LC Stable Not available 3
Pygmy shrew Suncus etruscus LC Unknown Not available 1
Reptiles
Squamata Agamidae Agrore valley agama  Laudakia agrorensis Not available Not available Not available 9
Black rock agama Laudakia melanura Not available Not available Not available 17
melanura
Blue rock agama Laudakia tuberculata Not available Not available Not available 12
Himalayan agama Laudakia himalayana Not available Not available Not available 19
North-pakistan agama  Laudakia pakistanica Not available Not available Not available 32
auffenbergi
Laudakia pakistanica Not available Not available Not available 24
khani
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Laudakia pakistanica Not available Not available Not available 37
pakistanica

Colubridae Cliff racer Platyceps rhodorachis Not available Not available Not available 1
rhodorachis
Elapidae Brown cobra Naja oxiana DD Not available Not available 1
Common krait Bungarus caeruleus Not available Not available Not available 3
caeruleus
Gekkonidae Baltistan gecko Altigekko stoliczkai LC Stable Not available 2
Chitral gecko Mediodactylus walli LC Unknown Not available 1
Fat-tailed gecko Eublepharis macularius ~ Not Available Not available Not available 3
Karakorum gecko Altigekko boehmei Not Available Not available Not available 4
Scincidae Himalayan skink Scincella himalayana Not Available Notavailable Not available 3
Orange-tailed skink Novoeumeces blythianus Not Available  Not available Not available 1
Typhlopidae ~ Kashmir blind snake TByphlops diardii platyventris Not Available Not available Not available 1
Varanidae Bengal monitor Varanus bengalensis LC Decreasing  Not available 19
Yellow monitor Varanus flavescens LC Not available Not available 1
Viperidae Himalayan pit viper Gloydius himalayanus Not Available Not available Not available 1
Testudines Geoemydidae  Yellow-spotted mud Geoclemys hamiltonii EN Decreasing  Not available 3
turtle
Supplementary Table II. Species recorded in hotspot areas.

S. No. Common name Scientific name Hotspot A Hotspot B Hotspot C

Amphibians

1 Southeast asian toad Bufo melanostictus +

2 Hazara toad Bufo melanostictus hazarensis

3 Siachine toad Bufo siacheninsis +

4 Indus valley toad Bufo stomaticus +

5 Green toad Bufo viridis +

6 Skittering frog Euphlyctis cyanophlyctis +

7 Alpine cricket frog Fejervarya limnocharis +

8 Hazara fast-flowing stream frog Paa hazarensis +

9 Hazara torrent frog Allopaa hazarensis +

Birds

10 Snow partridge Lerwa lerwa +

11 Chukar Alectoris chukar + +

12 Common quail Coturnix coturnix +

13 Himalayan snowcock Tetraogallus himalayensis +

14 Grey francolin Francolinus pondicerianus +

15 Western tragopan Tragopan melanocephalus +

16 Koklass pheasant Pucrasia macrolopha +

17 Himalayan monal Lophophorus impejanus + +
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18 Cheer pheasant Catreus wallichii +
19 Greylag goose Anser anser +
20 Bar-headed goose Anser indicus +
21 Ruddy shelduck Tadorna ferruginea + +
22 Gadwall Anas strepera +
23 Eurasian wigeon Anas penelope +
24 Mallard Anas platyrhynchos +
25 Common teal Anas crecca +
26 Northern pintail Anas acuta +
27 Northern shoveler Anas clypeata +
28 Ferruginous pochard Aythya nyroca +
29 Tufted duck Aythya fuligula +
30 Common merganser Mergus merganser +
31 Eurasian wryneck Jynx torquilla + +
32 Himalayan woodpecker Dendrocopos himalayensis + +
33 Common hoopoe Upupa epops + + +
34 European roller Coracias garrulus + +
35 Common kingfisher Alcedo atthis +
36 White-throated kingfisher Halcyon smyrnensis
37 Blue-cheeked bee-eater Merops persicus + +
38 European bee-eater Merops apiaster
39 Eurasian cuckoo Cuculus canorus +
40 Rose-ringed parakeet Psittacula krameri +
41 Alpine swift Tachymarptis melba +
42 Common swift Apus apus + + +
43 House swift Apus affinis +
44 Eurasian scopsowl Otus scops +
45 Collared owlet Glaucidium brodiei +
46 Tawny owl Strix aluco +
47 Eurasian nightjar Caprimulgus europaeus +
48 Rock pigeon Columba livia +
49 Hill pigeon Columba rupestris +
50 Laughing dove Streptopelia senegalensis +
51 Spotted dove Streptopelia chinensis +
52 Eurasian collared dove Streptopelia decaocto +
53 Little bustard Tetrax tetrax +
54 Water rail Rallus aquaticus +
55 Little crake Porzana parva + +
56 Baillon's crake Porzana pusilla +
57 Common moorhen Gallinula chloropus + +
58 Chestnut-bellied sandgrouse Pterocles exustus +
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59 Eurasian woodcock Scolopax rusticola +
60 Common snipe Gallinago gallinago

61 Eurasian curlew Numenius arquata

62 Common redshank Tringa totanus +
63 Green sandpiper Tringa ochropus + +
64 Wood sandpiper Tringa glareola +
65 Common sandpiper Actitis hypoleucos + + +
66 Little stint Calidris minuta +

67 Temminck's stint Calidris temminckii + +
68 Curlew sandpiper Calidris ferruginea +

69 Ruff Philomachus pugnax + +
70 Pheasant-tailed jacana Hydrophasianus chirurgus +

71 Northern lapwing Vanellus vanellus gty

72 Red-wattled lapwing Vanellus indicus + +
73 Sociable lapwing Vanellus gregarius +

74 Indian skimmer Rynchops albicollis +

75 Brown-headed gull Larus brunnicephalus + +

76 Gull-billed tern Gelochelidon nilotica +
77 Caspian tern Sterna caspia +

78 Black kite Milvus migrans +

79 Pallas's fish eagle Haliaeetus leucoryphus +

80 Lammergeier Gypaetus barbatus + +
81 Egyptian vulture Neophron percnopterus + +
82 Himalayan griffon Gyps himalayensis + + +
83 Eurasian marsh harrier Circus aeruginosus + +
84 Hen harrier Circus cyaneus + +

85 Pallid harrier Circus macrourus + +
86 Shikra Accipiter badius +

87 Eurasian sparrowhawk Accipiter nisus + + +
88 White-eyed buzzard Butastur teesa +

89 Long-legged buzzard Buteo rufinus + +

90 Booted eagle Hieraaetus pennatus +

91 Common kestrel Falco tinnunculus + +
92 Eurasian hobby Falco subbuteo +

93 Saker falcon Falco cherrug +

94 Peregrine falcon Falco peregrinus +

95 Little grebe Tachybaptus ruficollis +

96 Little egret Egretta garzetta +

97 Grey heron Ardea cinerea + +
98 Indian pond-heron Ardeola grayii +

99 Little bittern Ixobrychus minutus +
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100 Glossy ibis Plegadis falcinellus +

101 Black stork Ciconia nigra +

102 Rufous-tailed shrike Lanius isabellinus +

103 Long-tailed shrike Lanius schach + + +
104 Southern grey shrike Lanius meridionalis + +
105 Yellow-billed chough Pyrrhocorax graculus + + +
106 Rook Corvus frugilegus + +
107 Carrion crow Corvus corone + +
108 Large-billed crow Corvus macrorhynchos + + +
109 Common raven Corvus corax + +
110 Eurasian golden oriole Oriolus oriolus + + +
111 Rosy minivet Pericrocotus roseus +

112 Long-tailed minivet Pericrocotus ethologus + + +
113 Black drongo Dicrurus macrocercus +

114 Ashy drongo Dicrurus leucophaeus +

115 Asian paradise-flycatcher Terpsiphone paradisi +

116 White-throated dipper Cinclus cinclus +

117 Brown dipper Cinclus pallasii + + +
118 Rufous-tailed rock thrush Monticola saxatilis +

119 Blue-capped rock thrush Monticola cinclorhynchus +

120 Blue rock thrush Monticola solitarius + + +
121 Blue whistling thrush Myophonus caeruleus +

122 Tickell's thrush Turdus unicolor +

123 Eurasian blackbird Turdus merula +

124 Chestnut thrush Turdus rubrocanus +

125 Ultramarine flycatcher Ficedula superciliaris +

126 Slaty-blue flycatcher Ficedula tricolor +

127 Bluethroat Luscinia svecica + + +
128 Indian blue robin Luscinia brunnea +

129 Rufous-backed redstart Phoenicurus erythronota +

130 Blue-capped redstart Phoenicurus coeruleocephalus

131 Black redstart Phoenicurus ochruros +

132 White-winged redstart Phoenicurus erythrogaster + +
133 Blue-fronted redstart Phoenicurus frontalis +

134 White-capped water redstart Chaimarrornis leucocephalus + +
135 Plumbeous water redstart Rhyacornis fuliginosus + +
136 Little forktail Enicurus scouleri +
137 Common stonechat Saxicola torquata + + +
138 Pied buschhat Saxicola caprata +

139 Grey bushchat Saxicola ferrea +

140 Variable wheatear Oenanthe picata + + +
141 Pied wheatear Oenanthe pleschanka + + +
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142 Isabelline wheatear Oenanthe isabellina +

143 Brahminy starling Sturnus pagodarum +

144 Common myna Acridotheres tristis +

145 Wallcreeper Tichodroma muraria + +
146 Winter wren Troglodytes troglodytes + +
147 Rufous-naped tit Parus rufonuchalis + +
148 Great tit Parus major + + +
149 White-cheeked tit Aegithalos leucogenys +

150 Pale martin Riparia diluta +

151 Eurasian crag martin Hirundo rupestris + + +
152 Barn swallow Hirundo rustica + +
153 Northern house martin Delichon urbicum +
154 Asian house martin Delichon dasypus 5 +
155 Himalayan bulbul Pycnonotus leucogenys +

156 Red-vented bulbul Pycnonotus cafer +

157 Grey-breasted prinia Prinia hodgsonii +

158 Oriental white-eye Zosterops palpebrosus +

159 White-browed tit warbler Leptopoecile sophiae + +
160 Lesser whitethroat Sylvia curruca +

161 Long-billed bush warbler Bradypterus major +
162 Blyth's reed warbler Acrocephalus dumetorum +

163 Common chiffchaff Phylloscopus collybita +
164 Mountain chiffchaff Phylloscopus sindianus + +
165 Tickell's leaf warbler Phylloscopus affinis + +
166 Brook's leaf warbler Phylloscopus subviridis + +
167 Hume's warbler Phylloscopus humei + +
168 Greenish warbler Phylloscopus trochiloides + +
169 Tytler's leaf warbler Phylloscopus tytleri +

170 Streaked laughingthrush Garrulax lineatus + + +
171 Bimaculated lark Melanocorypha bimaculata +
172 Crested lark Galerida cristata + +
173 Eurasian skylark Alauda arvensis + + +
174 Oriental skylark Alauda gulgula + +
175 House sparrow Passer domesticus + + +
176 Spanish sparrow Passer hispaniolensis + +
177 Russet sparrow Passer rutilans +

178 Eurasian tree sparrow Passer montanus +

179 White wagtail Motacilla alba + +
180 Citrine wagtail Motacilla citreola + +
181 Yellow wagtail Motacilla flava + +
182 Grey wagtail Motacilla cinerea + + +
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183 Tawny pipit Anthus campestris +

184 Long-billed pipit Anthus similis +

185 Upland pipit Anthus sylvanus +

186 Tree pipit Anthus trivialis + + +
187 Rosy pipit Anthus roseatus + + +
188 Water pipit Anthus spinoletta + + +
189 Alpine accentor Prunella collaris + + +
190 Yellow-breasted greenfinch Carduelis spinoides +

191 Eurasian goldfinch Carduelis carduelis +

192 Twite Carduelis flavirostris

193 Common rosefinch Carpodacus erythrinus +

194 Red-fronted rosefinch Carpodacus puniceus + +
195 Orange bullfinch Pyrrhula aurantiaca 5t +

196 White-winged grosbeak Mpycerobas carnipes it

197 Crested bunting Melophus lathami +

198 Rock bunting Emberiza cia + + +
199 Reed bunting Emberiza schoeniclus +

200 Snowy owl Nyctea scandiaca +

Mammals

201 Musk shrew Suncus murinus +

202 Common pipistrelle Pipistrellus pipistrellus +
203 Asian barbastelle Barbastella leucomelas +

204 Rhesus macaque Macaca mulatta +

205 Indian wild dog Cuon alpinus +

206 Asiatic black bear Ursus thibetanus +

207 Alpine weasel Mustela altaica

208 Common otter Lutra lutra + +

209 Himalayan palm civet Paguma larvata wroughtoni

210 Leopard cat Prionailurus bengalensis +
211 Panther Panthera pardus +

212 Snow leopard Panthera uncia

213 Himalayan musk deer Moschus chrysogaster +

214 Himalayan ibex Capra ibex siberica

215 Astor markhor Capra falconeri

216 Pir panjal markhor Capra falconeri cashmiriensis

217 Himalayan pika Ochotona roylei +
218 Small Kashmir flying squirrel Hylopetes fimbriatus

219 Kashmir marmot Marmota caudata + +
220 Indian crested porcupine Hystrix indica +

221 Forest dormouse Dryomys nitedula +

222 Himalayan wood mouse Apodemus rusiges + + +
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S. No. Common name Scientific name Hotspot A Hotspot B Hotspot C
223 Turkestan rat Rattus turkestanicus + + +
224 Himalayan rat Rattus nitidus +

225 House mouse Mus musculus + + +
226 Murree vole Hyperacrius wynnei +

227 Burrowing vole Hyperacrius fertilis +

228 Shapu Ovis vignei vignei

229 Himalayan agama Laudakia himalayana + +
Reptiles

230 North-Pakistan agama Laudakia pakistanica pakistanica

231 North-Pakistan agama Laudakia pakistanica auffenbergi

232 Blue rock agama Laudakia tuberculata + +
233 Baltistan gecko Altigekko stoliczkai +

234 Chitral gecko Mediodactylus walli +

235 Himalayan skink Scincella himalayana + +

236 Bengal monitor Varanus bengalensis +

237 Common krait Bungarus caeruleus caeruleus +

238 Brown cobra Naja oxiana +
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