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angulis a critically endangered Spe-
cies as per IUCN, Red List Data, a
Schedule | Species in Indian Wildlife
Protection Act 1972. The species is under
threat based on the vulnerability of popu-
lation w.r.t population viability, population
structure, dwindling population, habitat
vulnerability and possibility of inbreeding.
The species needs a considerable imme-

diate global attention. It is a long ranging
species but due to habitat fragmentation
is now restricted to a small area at Dachi-
gam National Park and some scattered
population in some pockets. The policy
decision with regard to this species must
be landscape level planning to cover as
much area as possible based on the past
distribution, to help it revive on its own.



SUMMARY

angul (Cervus hanglu hanglu), the state animal of the
of UT Jammu and Kashmir is one of the eastern most

distributed species of red deer inhabiting the temper-
ate coniferous forests in western Himalayas of Jammu and
Kashmir. Hangul is Critically endangered as per IUCN RED
LIST DATA and listed under Schedule | of the Indian Wild-
life (Protection) Act, 1972. It was once widely distributed in
the mountains of Kashmir and parts of Chamba District of

Himachal Pradesh in an arc 65km in width to the north and
east of Jhelum and lower Chenab rivers. During the recent
past, the distribution range of Hangul appears to have been
drastically reduced possibly due to habitat fragmentation and
associated factors. Some small or relic populations are also re-
ported to be present in some areas in Kupwara, Bandipora,
Ganderbal, Pulwama and Anantnag Districts.

Of the present distribution range in Dachigam Landscape
(ca. 1,000 km2) only viable population of Hangul occurs in
Dachigam National Park and only some small groups are pres-
ent in its adjoining protected areas which includes 10 Conser-
vation Reserves (CR), Tral WS and the Overa-Aru Wildlife Sanc-
tuary (WS). Within the Dachigam National Park of 141 km2also,
the animals are restricting their movements mostly to lower
and middle part because of various disturbances in the upper
i.e., summer range of this animal. The hangul movement and
presence has been recorded in the Tral WS and Wangat CR
during recent winter season.

The Department of Wildlife Protection, Jammu & Kashmir
(DWLP) in collaboration with the Wildlife Institute of India (WII)
and local research institutions, has been regularly monitor-
ing the Hangul Population in the Dachigam landscape since
2004 through scientific methods that involves parficipation of
researchers, field staff, university students, NGOs and NGils. Till
date nine such annual exercises have been carried out during
March of 2004, 2006, 2008, 2009, 2011, 2015, 2017, 2019 and
2021 (Qureshi & Shah, 2004, Qureshi et al. 2009, Charoo et al.,
2011, 2015, 2017 and 2019). The Hangul population estimates
in the past were 197 (2004), 153 (2006), 127 (2008), 175 (2009),
218 (2011), 183(2015), 214(2017), 237 (2019), 261(2021). In the
present population monitoring exercise, 55 Transects (each of
average 3km) were fraversed and three such repeats were
done. Out of the three attempted repeats, only two repeats
were considered for data analysis. Based on the direct animal
sightings, a mean population number of hangul was estimat-
ed to be 275 individuals at Dachigam National Park. Also, at
Shikargarh, in Tral wildlife sanctuary, which is known to be sec-
ond home for hangul, 14 individuals were recorded based on
the camera trapping exercise being carried out at Conserva-
tion Breeding Centre.




HANGUL POPULATION IS STABLE BUT THERE IS NO
CONSIDERABLE IMPROVEMENT IN POPULATION
BECAUSE OF THE VARIOUS CONCERNS THAT INCLUDE:

Habitat fragmentation and poaching: Degrado-
tion owing to the large scale biotic interferences in
Hangul's habitat, in the form of excessive livestock
grazing in its erstwhile summer habitats, grass cufting,
fuel and firewood collection, human trampling ow-
ing to men and vehicles of paramilitary (CRPF) forces
camped inside Park and employees of more than six
other Government departments in lower Dachigam
and poaching have conftributed largely to the Han-
gul habitat degradation and hence decline of the
Hangul during the recent past.

Livestock Grazing: Livestock grazing in Upper Dachi-
gam has been considered to prove harmful to Han-
gul in the long run. Apart from competition for food
resources, chances of transmission of disease also ex-
ist as there has been confirmed evidence of transmis-

sion of John's Disease to Hangul

in Dachigam in 1978.The

higher parasit-

ic prevalence rate (32.26%) during summer has been
aftributed possibly to be influenced by cross-species
parasitic infection from the livestock when the Han-
gul shares its habitats with livestock in both lower and
upper Dachigam.

Ecological Threats The recent scientific studies on
current Hangul population trend have indicated
that the species could go extinct if serious manage-
ment and Conservation interventions are not made
immediately. The studies indicate that besides biotic
interferences, some of the major ecological issues,
concerning the decline in the population and long-
term conservation and survival of the Hangul are Low
breeding and disturbed viability. The ideal ratios of
40-50 Male/100 female & above 60 fawn/100 female
reported in Red deer populations, however in case
of hangul it is significantly

skewed




Predation: The low fawn fo female
rafio and fawn survival is presumed
to be attributed to stress owing to
the biofic disturbance in upper
Dachigam compounded with nu-
tritional stress and fawn predation
by common leopard, Asiatic black
bear, jackal, red fox and stray dogs
of shepherds and army installations.
The predation by leopard and black
bear, both of which prey principally
on the young deer seems to be the
worst threat for. Studies indicate that
the predation on Hangul by leopard
comprises 60% of biomass of leop-
ard diet which is very high in winter
and summer when the Hangul has
a limited distributional range to move in Dachigam
National Park. The predation, if it continues, will add
to the demographic stochasticity and may produce
a further future decline in the Hangul population in
the future. The information on this aspect is however
is inadequate and this is an important grey area of
research that will be addressed in the action plan.

Disturbed Corridors and Landscapes The corridors
Surfrao/Akhal and Kangan blocks of Sindh Reserve
forest north and north east of Dachigam Dachi-
gam-Tral and Shikargah-Overa south and south east
of Dachigam where significant movement of Han-
gul is being recorded and validated scienfifically
by Satellite Telemetry studies and camera trapping
by SKUAST-Kashmir and the Department, require a
special attention and immediate management and
conservation efforts on scientific lines. The continued
monitoring and surveys for collecting further base-
line information on the habitat condifions and biofic
interference in these corridor areas is imperative for
enabling re-establishment of these areas as ecologi-
cally viable corridors for Hangul movement and rein-
troduction and to maintain required genetic hetero-
zygosity for population viability.

Decreased Genetic Heterozygosity The Scientific
studies conducted by by WII and SKUAST-Kashmir
have indicated a decrease in genetic heterozygos-
ity in Hangul population over a
period of time and resultant sus-
ceptibility to inbreeding depres-
sion resulting from
low population
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size. The sensitivity analysis indicated that there is a
25% chance of extinction in 100 years. Increasing the
chance of poaching to 39% with additional winter
mortality with a 5% chance of occurrence will sub-
stantially increase the extinction risk to 90%. There is
as such a dire need for urgent measures to arrest the
loss in heterozygosis and declining trend of the Han-
gul population.

A Conservation Action Plan (CAP) for Hangul has
been formulated and needs to be approved and
implemented immediately without any further delay.
Landscape level planning needs to be strengthened
further to connect the erstwhile habitats of hangul on
the northernside i.e., Gurez, Tulel. The aim of the CAP
is fo stop the disturbed trends of population of the
species and build better information base for future
conservation actions needed for long term survival
of the species. Another aspect of the action plan is
to identify the historical available habitats of species
for possible actions of wider dispersal and generating
mass support for the conservation of Hangul.

The present populafion monitoring exercise was
carried out in the last week of March 2023. Prior to
the monitoring exercise, orientation/training program
about the technique and hands on fraining the staff,
students and other voluntary members was orga-
nized at Dachigam National Park. Detailed presen-
tations were given on the techniques of population
estimation, health monitoring, use of GPS and other
equipment. All the participants were also given in-
structions how to fill up the format while sighting the
animals. The participants were giv-
en demonstration of distinguishing
stags from hinds and followers with
the herd composition.



FIELD METHOD

he Dept. of wildlife protection has been carry-

ing Hangul population estimation exercises since

a long time. Several methods have been tried
to monitor the population of Hangul e.g., Holloway
(1971) conducted a systematic count in November
1969 and February 1970. He divided the area into six
blocks, each block was scanned by a group of indi-
viduals so as to maximize the detection. Gee (1965)
guesstimated population size in 1957 and 1965. Schaller
(1969) estimated population during the rut and con-
cluded that rutting period is not good for population
estimation.

Holloway's method was adopted largely by the DWLP
for Hangul counts. The population monitoring method
of DWLP was more or less consistent and enumeration
was done largely in mornings excepting in few cases
when it was conducted both in morning and evening
(DWLP, 1996, 1997, 2000, 2001, 2002, 2003).

However in 2004 the frail/ fransect method was
standardized by the Department of wildlife Protec-
tion with technical support from Wildlife Institute of
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India to carry out population monitoring of Hangul in
and around Dachigam National Park. The area has
been surveyed and transects have been established
in standard method on the basis of stratified random
sampling.

In the present exercise same method was em-
ployed for the population monitoring of Hangul.

In the present exercise 55 such line tfransects were
walked for the population monitoring exercise and
repeated on three days i.e., 16.04.2023, 18.04.2023
and 20.04.2023. However, for estimating mean pop-
ulation size only two counts were taken info account
for data analysis.

The camera trap results from Conservation Breed-
ing Centre Shikargarh were also included in the total
overall estimate of population of hangul.

Apart from population estimate exercise, an ef-
fort was made to collect the biological samples of
hangul to understand the genetic diversity/popula-
fion demography/health monitoring. All the samples
have been stored and will be analysed accordingly.

Field officials/ students/ volunteers recording field observation, collecting biological samples
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ANALYSIS

Estimation based on multiple counts
N (mean population) = sum of each count/number of counts=p> Pni/n

RESULTS

1. First count 018.03.2023= 211
2. 2nd count 06.04.2021= 338

Mean = Tstday count + 2nd day count /no. of counts
=211+338/2
=274.5
* In addition to the above, 14 (4 males, ? females, 2 fawn/Ul) individuals of hangul have been camera
trapped at Shikargah near Conservation Breeding centre in Tral Wildlife Sanctuary.
So the total number of hangul sighted during the monitoring exercise is 289.
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TABLE 1: DETAILS OF HANGUL TABLE 3: MALE: FEMALE AND

SIGHTINGS, APRIL 2023 FAWN:FEMALE RATIOS OF HANGUL
ACROSS THE YEARS (2004 TO 2023)
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CONCLUSION

exercise results show a marginal in-

crease in population from the past
estimates (2019: 237; 2021: 261; 2023:
289) however, there is no considerable
increase in population numbers. The ba-
sic demographic ratio’s of male: female
and female: fawn ratios's are skewed.
The number of hangul which were not
distinctly identified by the participants
may have also account to the more
skewed ratios.

The recent sightings of hangul based
on camera tfrap evidences in Tral Wild-
life Sanctuary is encouraging, 14 indi-
viduals were camera tfrapped recently.
Likewise, the photographic evidences
captured by the of officials of Dept. of
Wildlife Protection in Wangat Conserva-
tion Reserve also shows that the habitats
outside Dachigam National Park can be
promising fo hold a configuous popula-
fion of hangul at Landscape level. The
upper reaches of this landscape if prop-
erly managed and made available for
hangul can have an immense positive
impact on hangul in terms of increasing
the number and sustaining a geneftically
viable population.

The habitat improvement measures
and Landscape level planning ap-
proach taken up by the Department in
the recent past (shifting of sheep breed-
ing farm, noftification of Tral WLS) will
have long term conservation benefits
for hangul and for other wildlife as well.
However, these measures need to be
augmented by the ex-situ conservation
efforts of successful captive breeding.
There is still a dearth of vital information
on basic ecological knowledge on this
important species. Research is needed
to understand the skewed demographic
ratio’s and the reasons associated.

The present population monitoring
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