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Simple Summary: The Himalayan pheasants have many cultural, economic, and environmental
values. Still, unfortunately, the species is under anthropogenic pressure and biological hazards,
leading to a rapid decline in its population. The current study aims to identify the human pressures
imposed by major infrastructure development projects, illegal hunting, deforestation, pollution, non-
timber forest collections, and other natural activities that severely damage the pheasant habitat and
population in the study area. Higher altitude valleys with less disturbed habitats have significantly
higher encounter rates and densities than those at lower altitudes and higher human pressure. This
research suggests that conservation biologists and the wildlife department of Khyber Pakhtunkhwa
should formulate approaches for effective conservation and better habitat management. It may
include public awareness regarding pheasant’s beneficial aspects, pre-implementations of the wildlife
management plan for a major infrastructure development project, and strict rules and policies
around deforestation and habitat degradation. The study also recommends that the habitat of the
pheasants, specifically the threatened area of Western Tragopan, be considered a legally reserved area
of conservation to improve its conservation status.

Abstract: Pheasants play a distinctive and significant role in high altitudinal ecosystems. These are
good indicators of environmental changes, and their presence determines the health and balance
of the bio-network. Recent human pressure continues to degrade their populations, and some
pheasant species are already extinct. Therefore, the current study focuses on pheasant abundance and
emerging conservation issues. The pheasant population was assessed using “Call count methods”
and analyzed by DISTANCE software. The results revealed that the valleys where human interference
is minimum had significantly higher encounter rates and densities of pheasants. At the same time,
the pheasant population was severely affected, whether found at lower or higher altitudes, showing
seasonal migration toward human settlements. The habitat suitability modeling was performed
using the MaxEnt model and showed that human activities overlap with the suitable natural habitats
of pheasants. The threats were identified using a systematic questionnaire survey from the nearest
villages of the potential habitat, and particular attention was paid to valleys where human pressures
were found to be high. Major infrastructure development projects, illegal hunting, and deforestation
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were identified as the major threats to the pheasant population. The study concluded that proper
conservation measures are required to protect pheasants in their potential habitats.

Keywords: pheasant; conservation; population assessment; Himalayas; Hindukush

1. Introduction

The pheasants in the Himalayans are regarded as distinctive because of their charis-
matic features and the significant, balanced role they play in high altitudinal ecosys-
tems [1-5]. They are good indicators of the environment, and their presence in a specific
environment can determine the health and balance of the bio-network [2]. According to
TUCN/SSC/Pheasant Specialist report, twenty-nine (57%) of these species were threat-
ened [6]. The population is declining due to illegal hunting and other anthropogenic
activities, such as habitat degradation, overexploitation, extensive grazing, and defor-
estation [7]. These birds are primarily ground-dwellers, with low flights, highly visible
plumage, and prominent size, which make them easy targets for hunters and predators [8].
These pheasant species are present in diverse climates and ecosystems: agricultural fields,
tropical rain forests, tropical dry deciduous forests, montane tropical forests, temperate
coniferous forests, subalpine scrub, and alpine meadows [9,10]

The pheasants are elusive and prefer wild environments. Human activities, even in
mountainous regions, continuously degrade the environment, reducing pheasant pop-
ulations to the point where many are already extinct [11]. Migration from high to low
altitudes during winters for physiological requirements exposes them to human pressure
and intra-specific competition [12]. Human activities, overhunting, habitat destruction,
and low breeding success contribute to declining populations [13-15]. Low breeding is
also affected by the loss of the male population, which is hunted for its brightly colored
feathers, which have a high ornamental value [14,16]. Conservation efforts can pose a
risk of disease to humans due to zoonoses. Moreover, pathogen transfer within species
and a breakout of zoonoses have led to the spread of diseases across the pheasant popula-
tion [17,18]. Exploration of pathogen types and risk factors is needed in this situation to
overcome outbreaks, and the adoption of proper protective techniques should be considered
during conservation.

The forest is directly related to the distribution and abundance of species and plays
an important role in the conservation of all birds, not just pheasants [6]. The increase in
urbanization and deforestation adversely affects the natural habitat, and a proper man-
agement plan is needed to overcome habitat loss, including the control of deforestation as
well as the conservation and efficient use of natural resources [19,20]. The availability of
information on abundance patterns is essential to measure conservation status, as well as
the range of conservation [20,21]. Several surveys have been conducted in Pakistan, but
these are in specific areas and are time limited, presenting certain scientific gaps that need
to be investigated. There is limited literature on the subfamily Phasianinae in Pakistan,
which emphasizes the importance of the current study [22-24].

The present study focused on pheasant species viz: Western Tragopan (Tragopan
melanocephalus), Himalayan Monal (Lophophorus impejanus), Koklass (Pucrasia macrolopha),
and additionally collected data on the Himalayan snowcock (Tetraogallus himalayensis)
because of reduced human interference in the habitat of these pheasant species due to
higher altitudes. These species inhabit the same macro-habitat, mostly coexisting in the
same vegetation type, but their microhabitat and altitudinal ranges differ. Their presence
has mostly been reported in the northwest part of the western and eastern Himalayas and in
the lesser Himalayas and their foothills [25,26]. Western Tragopan normally inhabits mixed
coniferous forest canopied beneath dense herbs and shrubs, ranging from 1350 m to 2800 m
above sea level (asl) in winter and 2400 m to 3600 m asl in summer [27,28]. This species
is the rarest among the pheasants and categories under Vulnerable Status (VU) [25,29].
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The Himalayan Monal range spread from Himalayan to Pakistan, India to Bhutan, and
Assam [30,31]. It inhabits the upper temperate forests of conifers and broad-leaved plants
with densely vegetated slopes at altitudes ranging from 2400 m to 4500 m asl [32-34].
Koklass is confined to tree lines and does not extend its range above the tree line [35,36].
Koklass can reveal its presence by loud chorus calls during its breeding season and in
autumn [37,38]. Himalayan snowcocks are found frequently in Central and South Asia
(alpine pastures and steep ridges) above the tree line and near the snowline [39]. In summer,
this species is found between 4000-5000 m asl in the Himalayas; even in the winter, these
species survive in very harsh climatic conditions, found to 2400 m asl heights [40]. IUCN
provides these three pheasant species statuses as Least Concerned (LC) [25,26,34,41,42].
The current study intensively focused on the distribution, population estimation, habitat
modeling, and emerging novel threats to the pheasant species of the unexplored Hindukush-
Himalayan range of Pakistan. In addition, we derived recommendations for a proper
conservation and management plan.

2. Materials and Methods
2.1. Study Area

The current study was performed in Pakistan’s Himalayas and Hindukush ranges,
specifically in Indus Kohistan (Figure 1). The Himalayan part of Pakistan comprises Chitral
and Gilgit Baltistan; most of its northern peaks remain ice-capped, and the ranges of
Kohistan are mostly sloping mountains and forest-covered valleys. Forests are present
at specific elevations ranging from 3000 to 4000 m asl, and the land of grasses and dwarf
shrubs is altered by human modification and overgrazing [43—-47]. Indus Kohistan has three
districts in the north of the Khyber Pakhtunkhwa province, with an area of 7656.91 sq. km.
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Figure 1. Digital elevation model (DEM) of the study area showing the study sites (vantage points),
roads, rivers, and altitudinal variation of the study area.

The people of the region experience seasonal migration (summer and winter) with
their livestock [48]. Adjoins Azad Kashmir from the east, district Swat in the west, Diamer
(Gilgit Baltistan) in the north, and neighbor from the south with Battagram and Shangla [27].
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The main major infrastructure development projects in the study area include the Diamer
Bhasha and Dassu dams, and the Kayal and Dubair Khur hydropower projects, all of which
severely damaged the habitat of the concerned pheasant species. Six valleys were selected:
Palas, Jalkot, and Harban from the Himalayas, and Dubair, Kayal, and Palas valleys from
the Hindukush range.

2.2. Study Design and Methods

This study was conducted from 2019 to 2021 during the breeding seasons (March-June).
The valleys and study points were selected based on previous literature, potential habitats,
human pressure, and information provided by residents and hunters. Consideration was
taken that the population should not be mixed within the survey plots. The pheasant
population assessment was performed using the vantage point count method. This method
of surveying is more appropriate and widely used for assessing pheasant populations
characterized by loud calling behaviors in mountainous regions [6,29,48]. After arriving
at the vantage point, call counts started just before dawn, and dusk with counting efforts
lasting 60 min in each survey. We selected a 300 m imaginary circle around each vantage
point, where all calls were easily recorded and detected. At each count station, two
observers simultaneously and independently conducted call counts by focusing on the
circular plot, the direction, the distance of the call, and the mode of detection (i.e., call
record, visual detection, or combination). The observers discussed and recorded the results
detected by both observers, combining the number of counts on final data sheets, and
averaging the counts of both observers for final analysis [49-52]. One hundred and ten
vantage-point surveys were conducted to assess the population from different valleys of
the whole study area. Samples of shed feathers were also collected from the field identified
in the ecology lab. This confirmed the occurrence and was estimated as one count. We used
these feathers for the molecular study of the concerned pheasant species.

The visual assessment and questionnaire surveys on conservation issues were con-
ducted in villages nearest to the potential habitat (study plots). Assessment looked at the
effect of dams and mini power generator installations on pheasant populations and their
natural habitats. Three different types of questionnaires were filled out to evaluate conserva-
tion issues for the pheasant. For threat analysis, a separate sheet was used to investigate the
different types of threats to pheasants and their habitats in the study area [6]. Furthermore,
the questionnaire survey also focused on different aspects directly or indirectly involved in
the degradation and decline of the pheasant population and their habitats, respondents’
perceptions of the hunters, their level of education, and their profession. The questionnaire
survey also focused on information regarding the pheasant’s population status in the area,
easily huntable species, intensively hunted species (more willingly hunted by the people),
the purpose of hunting, and their economic values. A total of 284 questionnaires were filled
out by respondents of different education, ages, and professions, with a special focus on
the communities that were affected by dams.

2.3. Data Analysis and Mapping

Distance sampling of the point transect data was used using the DISTANCE 7.4 soft-
ware package [50] to analyze the density and encounter rate of the pheasant population [51].
MaxEnt (3.4.2) was used to predict the suitable habitat of the pheasant, and ArcGIS (10.5)
was used to plot the MaxEnt result and construct the study area map. ArcGIS (10.5) was
also used to plot the habitat overlapping map. QGIS (2.18.10) was used for layer down-
loading and arrangements, Excel (2016) was used for abundance and table arrangements,
and Origin (2021) was used for graphical representations.

3. Results
3.1. Abundance

The abundance calculation of pheasants in the region has been investigated for the last
three years: 2019, 2020 and 2021. Average counts and encounter rates were analyzed for all
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selected species of pheasants. The study showed that Palas valley, Jalkot valley, and Kandia
valley’s pheasant populations were more stable than the other three valleys. The results
from encounter rates indicate that Kayal valley and Harban have a moderate number of
species compared to Palas, Jalkot, and Kandia valley. Dubair valley had a minor encounter
rate from all other valleys (Table 1).

Table 1. An abundance of pheasants includes valley-wise abundance and their encounter rate.

Valley Name Average Counts Encounter Rate
Palas Valley 75.7 4.5
Jalkot Valley 87.3 4.2
Harban Valley 15.7 2.6
Dubeair Valley 11 1.7
Kayal Valley 15.3 3.2
Kandia Valley 57.3 42

Average counts: average of both Dawn and Dusk counts from each vantage point by two independent observers,
Encounter rate: Number of birds recorded from a single vantage point in one-hour sample period.

3.2. Abundance Models

For further clarification, we analyzed different density models: uniform cosine, half
normal cosine, uniform cosine, hazard rate Hermite polynomial, and uniform-simple
polynomial. Models were selected to have a minimum Akaike Information Criterion (AIC)
value and a small variance. Model selection for all three avian species having values of
the percentage of coefficient of variance (CV) and density (D) involved some uncertainty
because there was no higher difference in AIC values among the models.

The Western Tragopan density estimate was 2.6/km?, ranging from D LCL 2.1 to D
UCL 3.3. The %CV value was 0.1 (Table 2).

Table 2. Model selection based on estimates of AIC and density (D) for the habitat of Western
Tragopan in the study area.

Model ESW/ D D o
Number Model AIC Parameters EDR* D LCL UCL %o CV
MO01 CDS Half normal-cosine 4550.9 5 11.8 10.6 9.1 12.2 0.07
MO02 CDS Uniform-simple 3908.6 4 23 26 2.1 33 0.1
Polynomial
M 03 CDS Uniform-cosine 4058.2 5 15.3 6.3 4.0 7.9 0.1
MO04 CDS Half normal-simple 55 3 15.4 6.2 55 7.0 0.06
polynomial
MO05 MCDS Ha}lf 4620.8 1 24.9 24 2.1 2.7 0.05
normal-cosine
MO06 MCDS Half normal 4503.7 3 15.4 6.2 55 7.0 0.06

simple polynomial

ESW /EDR* = Effective Strip Width and Effective Detection Radius.

The best-suited model for all three species (Western Tragopan, Himalayan Monal, and
Koklass pheasant) was a CDS uniform simple polynomial with the lowest AIC values.
The density of individuals in the study zone was assessed using the following equation.

D=nxf(0)2L

where:
D = density per km?
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n = Number of detected objects.

f (0) = probability of density.

UCL 2.7. The %CV value was 0.1. These results revealed uncertainty for occurrence in
all sites of the study area because AIC values do not deviate much from one another.

The results showed that the density estimate for the Himalayan Monal was 2.2/ km?2.
Its density ranges from D LCL 1.8 to D UCL 2.8. The %CV value was 0.1 (Table 3).

Table 3. Model selection based on estimates of AIC and density (D) for the habitat of the Himalayan
Monal in the study area.

Model ESW/ D D .
Number Model AIC Parameters EDR* D LCL UCL %CV
MO01 CDS Half Normal Cosine 3799.8 5 13.3 8.1 6.4 10.2 0.1
MO2 CDS Uniform-simple 3286.3 4 255 22 18 28 0.1
polynomial
M 03 CDS Uniform-cosine 3396.9 5 16.1 5.5 4.6 6.6 0.09
Mo4 CDS Half Normal 3756.9 4 16.6 5.2 41 6.6 0.1
simple polynomial
MO05 MCDS Half. 3831.4 1 254 2.2 2.0 25 0.06
Normal-cosine
MO6 MCDS Half Normal 3758.9 3 16.77 5.1 44 58 0.07
simple polynomial
The density estimate for Koklass pheasant was 2.1/km?2 with a range from D LCL
1.7 to D UCL 2.7. The %CV value was 0.1 (Table 4). These results revealed uncertainty
for occurrence in all sites of the study area because AIC values do not deviate much from
one another.
Table 4. Model selection based on estimates of AIC and density for the habitat of Koklas pheasant in
the study area.
Model ESW/ D D o
Number Model AIC Parameters EDR* D LCL UCL % CV
MoO1 CDS Half Normal-Cosine 3893.8 5 15.1 6.2 2.6 154 0.5
M02 CDS Uniform-simple 3409.4 4 25.9 21 17 2.654 0.1
polynomial
M 03 CDS Uniform-cosine 3511.2 5 16.1 6.2 52 7.548 0.09
MO4 CDS Half Normal- 3855.7 3 14.8 6.5 5.6 7.484 0.07
simple polynomial
MO05 MCDS Half. 3697.6 5 6.9 27.7 219 35.146 0.1
Normal-cosine
MO6 MCDS Half Normal- 41513 3 30.2 17 1.6 1.918 0.05

simple polynomial

3.3. Major Threats

The pheasants faced human pressures and natural hazards throughout their natural
habitats. The threats to the pheasants imposed by human activities included illegal hunting,
major infrastructure development projects, deforestation, non-timber forest collection,
fragmentation, excessive/immoderate life stocks, and pollution. Natural threats, such
as landslides, diseases, and natural predations, ineffectually affect the populations of the
pheasants and their habitats in all the valleys of the study area. The major threats that
severely damage the populations and habitats of the concerned species include major
infrastructure development projects, illegal hunting, and deforestation (Figure 2).
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Figure 2. Major threats and their impacts on the pheasant population and their habitats.

3.4. Major Infrastructure Development Projects Overlapped on Pheasant Predicted Suitable habitat

The current study quantified the pheasant distribution’s suitable habitat and core
zones. Geographical distribution of pheasants predicted by the MaxEnt model occupying
the ranges from the lower regions of a sub-tropical thick forest of oaks (altitudes > 1800 m),
tropical conifer forest including deodar, fir, spruce, and pine forest to the pastures (al-
titudes < 4000 m). The categorization of the total study area (7656.91 sq. km) is based
on three potential thresholds: the highly suitable habitat is 844.4 sq. km, the moderately
suitable habitat is 2819.42 sq. km, and the remaining habitat is the not-suitable (poor)
habitat predicted by the model. We also used the Cringing model to predict the hot spots,
which revealed that the Bar Palas region of Koli Palas district and Jalkot, Kandia valley
of district upper Kohistan, are predicted as core zones or hot spots for the Himalayan
Monal (Figure 3).
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Figure 3. Species distribution modeling (MaxEnt) predicted suitable habitats for the pheasant species
in the study area.
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The novel issues for pheasant conservation in the study area were identified as major
infrastructure development projects for electricity generation in the region, as these con-
structions overlapped with the pheasant’s natural habitat in the study area. The ongoing
and completed projects, including the Diamer Bhasha Dam, Dassu Dam, Dubair Khur
hydropower project, and Kayal hydropower project, overlapped 336.21 sq. km (39.82%)
of the suitable predicted habitat and 1336.21 sq. km (48.35%) of the moderately suitable
habitat. The natural habitats of the pheasants in the four valleys were severely affected
and altered, mainly by the resettlement and relocation of roads. The Jalkot Valley habitat
is mostly affected by the construction of the Dassu dam (4320 MW Electricity generation).
Harban Valley pheasant populations and habitats are affected by the Diamer Bhasha Dam
(4500 MW Electricity generation). Dubair Valley pheasants and their habitats were affected
by the Dubair Khur hydropower project, which is deep in the valley. The Kayal Valley
habitat is also disturbed by the construction of the Kayal hydropower project, ultimately
leading to a decline in pheasants from the specific area (Figure 4). The rest of the upcoming
projects that have recently started are the Leo Dam, Shaha hydropower project, Karang
hydropower generation, and Bar Palas hydropower project, which will directly or indirectly
affect the vulnerable remaining suitable habitats of the pheasants.

Indus Kohistan

35°42'0"N
L

35°24'0" N
L

@ On going Projects

Upcoming Projects
Y Tragopan Presence
@ Koklas Presence
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=== Rivers/Streams
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72°36'0"E 72°54'0"E 73°12'0"E 73°30'0"E 73°48'0"E

Figure 4. Major infrastructure development projects/Dams and electric power generation projects
in the study area show the occurrence points and overlapping of suitable predicted habitats of the
pheasant species.

During major infrastructure development projects, different activities, such as in-
stallation and relocation of the Karakorum highway from riverbeds to higher altitudes,
resettlement of affected local communities from reservoir areas of dams to the upper natural
habitat of the pheasants, and heavy machinery operations were the major threats to habitat
and the primary cause of the declining population of pheasants in the region. Furthermore,
sound pollution from heavy blasting and construction machinery also affected the dynam-
ics of the pheasant. Resettlement constructions, dust, and relocation of roads dramatically
affect the natural habitat shrinkage of pheasants. Another major threat is in-flight collisions
with the transmission lines within the potential area. These construction activities directly
affect the population of the concerned pheasant, especially the study area’s lower-ranging
altitudinal species (Figure 5).
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Figure 5. Different newly emerging threats imposed by major infrastructure development projects in
the study area.
3.5. Hunting and Deforestation
The results revealed that in areas where law enforcement agencies and departmental
wildlife access are limited, people excessively hunt the pheasant species for economic
and amusement purposes and increase deforestation to overcome their economic shortage
(Figure 2). The current survey results indicated that mostly illiterate farmers and non-
specialists were passionate about hunting. Among the literate, the people working as
lower-class government workers or having village jobs (from where they can easily access
the habitat of the pheasant for hunting) and undergraduates were mostly involved in
hunting, poaching, and snaring (Table 5).
Table 5. Information regarding hunters, their level of education, and profession was collected from
the surveys.
Are People Level of
S.# Valley Interested in Educated/Illiterate . Profession
. Education
Hunting?
Yes No Educated Illiterate  Prim Grad Farmer Student Laymen Servant

1 Palas  82% 18% 14% 86% 88% 12% 52% 10% 30% 8%

2 Jalkot 72% 28% 16% 88% 78% 22% 50% 8% 32% 10%

3 Harban  56% 44% 20% 80% 72% 28% 48% 6% 44% 2%

4 Dubai 54% 46% 44% 56% 88% 12% 44% 4% 44% 8%

5 Kayal  34% 66% 52% 48% 90% 10% 36% 2% 42% 20%

6 Kandia 56% 44% 12% 88% 92% 8% 38% 6% 40% 16%

The questionnaire survey results revealed that the Koklass pheasant was the easiest
species to hunt followed by Himalayan Monal. The survey also revealed that people prefer-
entially hunted Himalayan Monal and Western Tragopan due to their bright plumage and
economic value, and that sport and food were the two primary reasons for hunting (Table 6).
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Table 6. Illegal hunting of Himalayan pheasants, hunting preference, and purpose of hunting in the

study area.
S#  Valley g:;::::;%l Easily Hunting Species Intensively Hunting Species Purpose of Hunting EC‘(;:I(LTiC
Inc Dec WT HM KK SC WT MN KK SC Food  Sport Info
1 Palas 72% 28% 10% 24% 56%  10% 24% 58% 14% 4% 40% 46% 14% WT
2 Jalkot  40% 60% 6% 42% 48% 4% 22% 56% 18% 4% 34% 20% 46% MN
3 Harban 24% 76% 0% 30% 58%  12% 0% 70% 24% 6% 42% 12% 46% MN
4 Dubair  38% 62% 4% 28% 66% 8% 16% 62% 20% 2% 38% 26% 16% MN
5 Kayal  22% 78% 12% 40% 46% 2% 10% 66% 18% 4% 46% 12% 42% MN
6 Kandia 44% 56% 0% 34% 2%  24% 0% 72% 16% 12% 28% 24% 48% MN

WT; Western Tragopan, HM; Himalayan Monal, KK; Koklass, SC; Snowcock.

4. Discussion

The primary focus of this study was to determine the effects of human pressure directly
or indirectly on the pheasant species of the Hindukush—-Himalayan region, with special
reference to Indus Kohistan, Pakistan. The Himalayan pheasant species has been mostly
reported in the northwest part of the western, eastern, and lesser Himalayas and their
foothills [26]. Distribution of all species, Western Tragopan, Himalayan Monal, Koklass,
and Himalayan Snowcock, were found in Palas valley of district Koli Palas Kohistan and
Jalkot Valley of district upper Kohistan. In the same context, the Kayal Valley of district
lower Kohistan has an average number of all four pheasant species. In the Harban and
Kandia Valley of the upper Kohistan district, the rare Western Tragopan was absent during
the study. Dubair Valley of the district lower Kohistan had three species of pheasant:
Western Tragopan, Koklass, and Himalayan Snowcock. The Western Tragopan normally
inhabits mixed coniferous forest canopied beneath dense herbs and shrubs ranging from
1350 m to 2800 m asl in winter and 2400 m to 3600 m asl in summer [27,28].

The results revealed that the abundance of Western Tragopan in Palas, Kayal Valley,
and Dubair Valley is mostly reported up to 3650 m asl in summer and flashback in winter
up to 1800 m asl. In the Jalkot Valley, the pheasant populations exhibit a small degree of
altitudinal migration and shift to occupy a slightly higher altitudinal range during the
summer. Himalayan Monal inhabits the upper temperate forests of conifers and broad-
leaved plants with densely vegetated slopes at altitudes ranging from 2400 m asl in winter
to 4500 m asl in summer [32,33]. The current study also revealed that the Himalayan Monal
shows a greater range of seasonal migration, reaching up to 4000 m asl in summer and
a flashback to their winter habitat of 2000 m asl in all the valleys of the study area. In
hot summers, the bird’s range reaches up to alpine pastures. Koklass is confined to tree
lines and does not extend its range above the tree line [35,36]. This pheasant also shows a
seasonal migration up to 3500 m asl in summer and back to their winter habitat of 1600 m
asl in Palas, Kandia, and Kayal valleys, but in Jalkot, Harban, and Dubair valleys, the range
is much higher in winter as well as in summer season. The Himalayan Snowcock, during
the summers, is mostly reported between 4000-5000 m asl in the Himalayas; even in the
winter, these species survive in very harsh climatic conditions and can be found up to
2400 m asl [40]. The altitudinal range of these species is mostly reported from 3600 m to
5300 m asl in the summer and winter, migrating toward lower altitudes of 3000 m asl. The
results of the data analysis through Distance 7.4 revealed different values of AIC, density
(D), and percent CV for all three species, which in turn depended on the topography of the
macrohabitat in the study area.

The abundance calculation of the pheasants in the region has been under investigation
for the last three years, and the average counts and encounter rates were analyzed for all
pheasant species. Human activities, even in montane regions, have affected the popula-
tion of these species, causing ongoing population declines and, in many cases, localized
extinction [11]. It has been reported that heavy dam construction and urbanization directly
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or indirectly affect biodiversity [53]. The habitat suitability modeling showed that the
Himalayan Monal and Himalayan Snowcock populations are satisfactory in all valleys,
either affected by dams or not, due to the higher altitudinal behavior. Still, winter migration
to lower altitudes may increase the threats caused by urbanization and major infrastruc-
ture development projects. Jalkot, Kayal, Harban, and Dubair valley’s lower altitudinal
pheasant species, especially the Western Tragopan and Koklass pheasant populations, are
severely affected by major infrastructure development projects, deforestation, and illegal
hunting activities. The major infrastructure development projects include the Diamer
Bhasha Dam, Dassu Dam, Dubair Khur Powerhouse, Kayal hydropower project, and many
small hydropower generator installations. These constructions contaminate the terrestrial,
atmospheric, and riverine ecosystems, and produce noise pollution during blasting and
heavy machinery operations, further affecting their population dynamics. The dam and hy-
dropower project constructions have a huge impact on the shrinkage of the natural habitat
by resettling the affected local community from lower to higher altitudes and relocating
roads from riverbeds to upper altitudinal ranges. Huge transmission lines in the area also
pose a threat to pheasants due to mid-air collisions. Dam construction, particularly multiple
dam cascades, leads to habitat fragmentation [54]. The study also found that areas with
less human interference have higher encounter rates than disturbed habitats. Due to major
infrastructure development projects and urbanization, the population of these pheasants
has been fragmented in different zones, such as the population of Western Tragopan, mostly
found in Palas and Jalkot valleys, and a very small population found in Dubair and Kayal
valleys. These valleys are disjointed by major infrastructure development projects and
natural barriers, such as huge mountain systems and the Indus River.

The survey questionnaire focused on information regarding pheasant population
status in the area, easily huntable species, intensively hunted species, the purpose of the
hunting, and their economic values. The local communities of Kandia (46% households)
and Harban valley (32% households) of the upper Kohistan district depend on timber
and fuel woods for their basic livelihood and economic purposes. The Koklass pheasant
was easy to hunt because it preferred to live in low elevations and engage in loud-calling
behaviors. Its population has decreased in the Palas, Jalkot, and Kandia valleys, where
illegal activities are common. Himalayan Monal was intensively hunted due to its bright
plumage, which was used as headgear for traditional caps and economic benefits. The
threatened Western Tragopan population was endemic to Palas, Jalkot, Dubair, and Kayal
valleys in remote areas with less altered habitats. Still, in winter, this pheasant is also facing
illegal hunting activities. Himalayan Snowcock preferred higher altitudinal areas compared
to the other three pheasant species. The species is under less human pressure because of its
high altitudinal occurrence, but unfortunately, in winter, its migratory behavior brings it to
lower altitudes, where it also faces illegal activities. The population of the pheasant species
is declining due to illegal hunting and other anthropogenic activities, such as habitat
degradation, exhaustion, extensive grazing, and deforestation [7]. This study further
revealed that illegal hunting devastated the population of these rare pheasants. According
to the interviewers, the pheasants were extensively hunted in the winter due to their
migration from higher to lower altitudes and easy access. The hunting protocol, species, and
timing also differ among the hunters of different valleys; in the Jalkot and Harban valleys,
hunting takes place mostly after dusk and before dawn, when pheasants exhibit roosting
behavior. The species most extensively hunted in these two valleys is the Himalayan Monal.
Hunting mostly occurs at daylight in the Palas, Dubair, Kayal, and Kandia valleys. In Palas
Valley, the most extensively hunted species is the threatened Western Tragopan because of
its large population in the valley. Exhibiting features such as ground-dwelling habits, low
flights with large body sizes, and highly visible plumage, these pheasants were the easiest
to hunt [8,23]. All pheasants studied had ground-dwelling, low-flight, and loud-calling
behaviors. It was noted that the seasonal and daily movements of the pheasants were
mostly vertical by ground, and very rarely did they fly or move horizontally.
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Furthermore, illegal hunting is found at its peak in the Palas valley of district Koli
Palas Kohistan, Harban valley of district upper Kohistan, and Kayal valley of district
lower Kohistan. Seasonal migration to lower altitudes for physiological requirements
causes intra-specific competition, hunting, and poaching threats [12]. Similar results were
found, as Koklass usually prefers lower altitudes under the greatest human pressure.
The male Himalayan Monal is under the greatest threat of hunting in the region because
of its bright plumage and high economic and traditional values, as revealed by several
studies [16,51]. Human activities, such as overhunting and economic and cultural values,
threaten these species. Low breeding success and habitat destruction contribute to declining
populations [13,15,55]. Non-timber forest collections (NTFC) and excessive stocks in the
potential pheasant habitat also play a part in reducing the pheasant population. Landslides
and natural predation had subtle effects on the pheasant population and its habitats.
In addition, it was reported that there were diseases within the pheasant populations.
Pathogen transfer within species and the breakout of zoonoses have led to the spread of
disease in the pheasant. The exploration of pathogen types and risk factors is needed
in this situation to overcome an outbreak, and proper protective techniques should be
adopted during conservation. The respiratory and intestinal microbiota has been identified
in chickens and ducks, but very little has been reported in pheasant species [17]. The
mortality and weakness, blindness, and neurological symptoms of partridges and green
birds have been studied, and they seem to be a conservation issue in wild birds [56]. This
study mostly focused on theoretical data and interview results regarding diseases. No
significant answers were reported, and the population did not seem to be affected by
the disease.

5. Conclusions and Recommendations

Pheasant populations and their habitats are under great pressure from human and
natural hazards, causing them to decline greatly. These birds are distinctive because of their
significant and balanced role in high altitudinal ecosystems. They are known to be the best
indicators of the environment and to determine the health and balance of the bio-network.
The current study focused on pheasant abundance and emerging conservation issues. To
assess the population, the “Call count method” was used and analyzed with DISTANCE
software. The valleys with higher altitudes and less disturbed habitats have significantly
higher encounter rates and densities than those with lower altitudes and declining habitats.

Furthermore, threats to the pheasants were identified using a systematic survey ques-
tionnaire completed by inhabitants from the nearest villages of the studied habitat and were
specially focused on the habitat where human pressures were found at their peak. Major
infrastructure development projects, illegal hunting, and deforestation were major threats.
The threats imposed by major infrastructure development project activities include sound
and air pollution, resettlement, and relocation of roads and affected local communities from
riverbeds (dam reservoirs) to the higher potential habitat of the pheasants. The pheasant’s
suitable habitat is overlapped by human-built activities that ultimately shrink the habitat.
This is the first study to determine the population versus conservation issues. The novelty
was that the major infrastructure development projects severely damaged the pheasant
population and their habitats.

This research work will assist conservation biologists and the Wildlife department of
Khyber Pakhtunkhwa in formulating recuperative approaches for effective conservation
and better habitat management. This will be in the form of public awareness programs,
need-wise urbanization (approved town and construction planning from EPI and other
wildlife protection departments before urbanization), and early implementation of wildlife
management plans during major infrastructure development projects and habitat degrada-
tion. Strict rules and policies for deforestation are also needed to educate local communities
about alternatives to deforestation for construction materials and fuel woods, which ulti-
mately limit illegal activities in the study area. The study also recommends that the habitat
of all the pheasants of the study area, specifically the threatened Western Tragopan habitat,
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be either included in a legally reserved area for conservation or categorized in a specific
conservation status.
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