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Shadowed by the ghost: the
Eurasian lynx in Nepal

The Eurasian lynx Lynx lynx is poorly studied in most of Asia and almost nothing is
known about its status in Nepal. We present new data on lynx in Nepal collected
during 2014 to 2017 based on non-invasive genetic sampling, camera trap survey,
live observation and local report from the districts of Dolpa, Mustang and Humla. We
combined this data with available past records of Eurasian lynx in Nepal. We found
only 16 records from 1967 to 2017 (12 from this study of which 11 are from 2014-2017)
which suggests that the species is sparsely distributed and little studied in Nepal.
We believe that snow leopard Panthera uncia focused conservation activities have
shadowed the importance of Eurasian lynx conservation in the country. The presence
of lynx in the Nepalese Himalayas has a potential to contribute to human-carnivore
conflicts. We identified the need for a baseline study of human-lynx conflict in con-
nection to livestock depredation. The government of Nepal may need to amend the
wildlife damage relief guidelines and include the Eurasian lynx as eligible for de-
predation compensation. More in-depth studies of the species are required in the
Nepalese Himalayas which shall facilitate a systematic monitoring of this elusive
cat along with other high altitude carnivores.

The Eurasian lynx is a wide ranging felid found
across Eurasia from Norway in the northwest
to China in the southeast (Nowell & Jackson
1996). Although Asia covers a large portion of
its global range, most countries in this conti-
nent lack sufficient data to ascertain its status
and trend (Nowell & Jackson 1996, Breiten-
moser et al. 2015). Knowledge on the species
in the countries neighbouring Nepal, including
India, Pakistan and China, is available mostly
in form of anecdotal reports and opportunistic

sightings (Namgail 2004, Sharma & Dutta
2005, Din & Nawaz 2010). Recently, Din et al.
(2015) assessed the Eurasian lynx population
in the Hindu Kush mountain range of Chitral
district in Pakistan where a minimum number
of six independent lynx were identified in an
area of 14,850 km?.

Globally classified as Least Concern by the
IUCN Red List (Breitenmoser et al. 2015), the
Eurasian lynx is classified as Vulnerable in Ne-
pal due to infrequent observations and lack of
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Fig. 1. Eurasian lynx records in Nepal (1967-2017). Numbers in the map represent serial
numbers in Supporting Online Material SOM Table T1. The protected areas and buffer

zones are indicated in dark green.

information on population size and distribution
(Jnawali et al. 2011). The species is protected
by the National Parks and Wildlife Conserva-
tion Act 1973 of the country (GoN 1973). The
only available information on the species in
Nepal to date comes from anecdotal reports,
opportunistic sightings or incidental data ob-
tained during researches on other wildlife.
Habitat loss and alteration due to livestock
grazing and infrastructure development, re-
taliatory killing in connection with livestock
depredation, diseases such as rabies and par-
vovirus and low population size are the major
threats to Eurasian lynx in Nepal (Jnawali et
al. 2011, Breitenmoser et al. 2015).

This elusive felid shares its habitat in the
Himalayan landscape of Nepal with another
charismatic felid, the snow leopard. The snow
leopard, also called "ghost of the mountains”,
is receiving significant attention by conserva-
tion projects and academic researches, which
has led to positive conservation benefits for
the species. In contrast, the Eurasian lynx
currently receives very little attention by re-
search and conservation. With this study we
hope to initiate a positive change concerning
the knowledge and preservation of the Eura-
sian lynx in the Nepalese Himalaya.

Materials and methods

Study area

We conducted studies in upper Humla, upper
Dolpa, upper Mustang and lower Mustang
from 2014 to 2017. The study sites fall within
the arid zones of the Himalayas (Miehe et al.
2016) where the habitat is characterised by
high altitude Tibetan desert steppe (Chetri
et al. 2014). The vegetation of these areas
comprises alpine grasslands and steppes in-
terspersed with patches of shrubland (Miehe
et al. 2016). Nomadic pastoralists use these
grasslands seasonally to herd yaks Bos grun-
niens, horses Equus ferus caballus, sheep Ovis
aries and goats Capra aegagrus hircus during
late spring and summer seasons (Bauer 2004).
All four study sites are situated above 3,000 m
in the western Himalayan landscape of Nepal.
Upper and lower Mustang lie entirely within
the Annapurna Conservation Area ACA, large
parts of upper Dolpa lie within the Shey-
Phoksundo National Park SPNP and upper
Humla lies outside the protected area system.
A multi-pronged approach was employed to
gather information on spatial occurrence of
Eurasian lynx in the study sites while conduct-
ing studies on Himalayan wolf (taxonomy un-
solved; Werhahn et al. 2017, 2018a) and snow
leopard.
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Non-invasive genetic sampling

We conducted non-invasive faecal sam-
pling for snow leopards in the western
snow leopard complex of Nepal in April
2014 (WWF Nepal 2016) and for Himala-
yan wolves in upper Humla in May—July
2014, June—August 2015 and in upper
Dolpa in June—August 2016. The samples
were genetically analysed at the Center for
Molecular Dynamics Nepal CMDN. It was
suspected that some of the samples might
belong to Eurasian lynx.

Species identification

Snow leopards and Himalayan wolves were
genetically identified using specific protocols
described respectively in WWF Nepal (2016)
and Werhahn et al. (2018b). On the samples
that did not turn out to be from either snow
leopards or Himalayan wolves, we performed
general DNA barcoding for species identifica-
tion. Carnivore specific primers were used for
samples of WWF Nepal following Karmacha-
rya et al. (2011). For the Himalayan wolf
negative samples, we sequenced regions of
the cytochrome b gene of the mitochondrial
DNA using universal MCB primer pairs (Far-
rell et al. 2000, Verma & Singh 2003) and
compared them with reference sequences in
NCBI GenBank database using the Basic Lo-
cal Alignment Search Tool BLAST to confirm
the species.

Camera trap survey

We conducted camera trap surveys in low-
er Mustang in 2014 and 2016 to monitor
snow leopards and other sympatric car-
nivores. We divided the study area (ap-
prox.100 km?) into (4 x 4) km? grids and in-
stalled 48 remotely triggered camera traps
(Bushnell HD camera and Trophy camera)
with one or two camera traps per station.
The surveys ran for 1,434 trap nights dur-
ing two trapping sessions in the winter and
summer seasons.

Literature review

We reviewed all published and unpublished
records on Eurasian lynx in Nepal in journal
articles, books and reports of local villagers.
We also visited the Natural History Museum
and the central zoo to collect data.

Opportunistic sighting

During a research expedition on wild yak Bos
mutus in August 2017, we photographed a
single individual Eurasian lynx in Dhalung
rangeland of upper Mustang.
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Results

The first Eurasian lynx specimen for Nepal
was collected by Mitchell & Derksen (1976) in
Mustang district. Fox (1985) observed a sin-
gle adult individual in the western Dhaulagiri
range, currently Dhorpatan Hunting Reserve
DHR. A two months old kitten was caught
by the staff of Annapurna Conservation Area
Project ACAP in upper Mustang and brought
to the central zoo in Kathmandu in August
1993. This individual survived in captivity for
seven years before dying in July 2000 (S. Jna-
wali, pers. comm.; Fig. 2a). No information is
available for the species in Nepal for the pe-
riod of 2001-2010.

One faecal DNA sample was collected from
lower Mustang in 2010 (Karmacharya et al.
2016). We genetically identified three oc-
currences of Eurasian lynx in 2014 and six in
2016 from upper Dolpa through faecal sam-
ples. We documented the presence of Eurasian
lynx in upper Humla from a report by the local
villagers in 2014 (Kusi & Werhahn 2016). One
individual was camera trapped in Jhong, lower
Mustang in 2016 (Fig. 2b), and an adult indivi-
dual was photographed in the Dhalung range-
land of upper Mustang in 2017 (Fig. 2c). Details
of the records are presented in SOM T1.

Of the 16 records, one record did not have
any specifications on the geographical loca-
tions. For the other 15 records, we evaluated
the habitat and slope. Most of the records
(eight faecal DNA samples, one local report,
one sighting and one specimen) were from
alpine grassland habitat. Records in shrub-
land habitat included one faecal DNA sam-
ple and one camera trap image. One record
was from sub-alpine forest and one from bar-
ren land. All 15 records were from northern
slopes.

Discussion

In the Himalayas, the Eurasian lynx is be-
lieved to occur mainly in the northern slopes
(Nowell & Jackson 1996), from both thick
scrub woodland (Chundawat 1990) and bar-
ren rocky areas above the tree line (Roberts
1997). Observations by Namgail (2004), Shar-
ma & Dutta (2005) and Kotia et al. (2011) in
Ladakh, India and by Din & Nawaz (2010) and
Din et al. (2015) in Chitral district, Pakistan
and our records from Nepal support this.
Unlike in Europe, the species seems less fre-
quently found in forested areas in Asia (Ro-
berts 1997, Din & Nawaz 2010). The sighting
by Fox (1985) in DHR remained the only pub-
lished record from a forested southern slope
for almost four decades. But recently, Din et
al. (2015) presented more observations from
forest habitats. Also the faecal DNA record
by Karmacharya et al. (2016) is from a forest
habitat near Jomsom in lower Mustang.
The Eurasian lynx possibly comes down to
forested regions, usually during cold winter
months, in search of musk deer Moschus sp.
on which they are reported to prey occasion-
ally (Breitenmoser et al. 2015).

We observed a single adult lynx from upper
Mustang in 2017. Observations by Fox (1985),
Namgail (2004), Din & Nawaz (2010) and
Kotia et al. (2011) were also of single indi-
viduals. These findings are in line with the
reported solitary nature of this cat (Nowell &
Jackson 1996). The only published account of
sighting more than one individual in the Hi-
malayas is by Sharma & Dutta (2005) who ob-
served three (two adults and one sub-adult)
lynx together in Ladakh.

The Eurasian lynx seems rare in Nepal (Jna-
wali et al. 2011). This study supports the no-
tion as very few records of lynx were found

Fig. 2. The taxidermy specimen of Eurasian lynx, in central zoo, Kathmandu, Nepal (Pho-
to N. Kusi).
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Kusi et al.

Fig. 3. The Eurasian lynx recorded by a
camera trap in Jhong, lower Mustang, in
July 2016 (Photo B. Shrestha).

compared to other predators although we
covered large sampling areas spatially and
temporally. We collected 300 non-invasive
faecal DNA samples from the western lands-
cape in 2014 (WWF Nepal 2016) of which only
three (1%) turned out to be lynx. During 2014,
the local villagers from upper Humla had re-
ported killing an adult lynx that was caught
in a stone trap set for snow leopards in 2004
(Kusi & Werhahn 2016). For the Himalayan
waolf research, we collected 102 non-invasive
genetic samples in 2014 and 103 in 2015 from
upper Humla. None of these samples turned
out to be Iynx. So, we currently lack any hard
evidence to support the local report. But the
presence of landscapes similar to upper Mus-
tang suggests a possibility of finding Eura-
sian lynx in upper Humla, for which a detailed
study focusing on lynx is required. During the
2016 sampling in upper Dolpa, we collected
145 non-invasive genetic samples of which six
(4.12%) turned out to be lynx. Similarly, only
one lynx capture occasion in a total of 1,434
trap nights of camera trap survey presents
the capture rate of 0.06 per 100 trap nights.
Poor prey density is often discussed as the
underlying cause for this rarity (Herfindal et al.
2005). But this may not be the most important
reason for its rarity in the Nepalese Himala-
yas as we found abundant small mammal prey
in all our study sites. The woolly hare Lepus
oiostolus, Himalayan marmot Marmota hi-
malayana, and Royle's pika Ochotona roylei,
some of the most preferred prey of the elusive
cat (Nowell & Jackson 1996), all seemed fairly
abundant in the study sites. The interaction of
Eurasian lynx with other coexisting carnivores
such as the Himalayan wolf and the snow le-
opard, and their influence on the local abun-
dance of lynx remains to be studied.

Three coat patterns are known for the Eura-
sian lynx: predominantly spotted, predomi-

nantly striped and unpatterned (Nowell &
Jackson 1996). The Iynx observed by Fox
(1985) was golden-brown in colour without
any distinctive markings. The taxidermy
specimen in the central zoo has faint spots,
the camera trapped individual from lower
Mustang and the cat photographed from up-
per Mustang had unpatterned coats (Fig. 2).
Our results confirm that the Eurasian lynx is
sparsely distributed in the transhimalayan habi-
tats of western Himalayan landscape in Nepal,
which are similar to the findings of Fox (1985)
and Jnawali et al. (2011). Confirmed records of
its presence are available to date only from the
protected areas of ACA, DHR and SPNP. We
could nat verify the record from Rara National
Park mentioned in Jnawali et al. (2011).

The Eurasian lynx in Asia is threatened by
habitat fragmentation and loss due to live-
stock grazing, infrastructure development,
resource extraction and logging activities,
poaching and retaliatory killings (Krester et
al. 2012, Mousavi et al. 2014). The disease
scabies Sarcoptes scabiei has appeared as a
new threat in Pakistan (Hameed et al. 2016).
Killing by shepherd dogs and road accidents
are also significant in China (Bao 2010). A
significant number of lynx poaching through
shooting, snaring, poisoning and removing
kittens from dens is reported from China, In-
dia and Pakistan (Chundawat 1990, Schaller
1998, Bao 2010, Din & Nawaz 2010). Use of
their pelt as clothes or garment decorations
by the Tibetan communities continues to ele-
vate poaching risk despite the species being
listed in CITES Appendix Il (Breitenmoser et
al. 2015). However we do not have indication
for significant lynx poaching in Nepal.

In Nepal habitat fragmentation is a serious
concern as it can result in local extinction of
the species because the population size is
indicated to be already low. Further, habitat
fragmentation due to expansion of human
activities in rural areas inhabited by lynx
might result in population isolations enhanc-
ing the risk of inbreeding depression as a
result of reduced gene flow and decrease in
genetic diversity (Bao 2010).

Researches and conservation efforts in the
Himalayan landscapes of Nepal are focusing
on snow leopards. The Eurasian lynx to date
receives little to no international funding. Si-
milar to the reports of Namgail et al. (2007) in
India, Bao (2010) in China and Din & Nawaz
(2010) in Pakistan, the presence of Eurasian
lynx in the Nepalese Himalayas potentially
contributes towards human-carnivore con-
flict. Hence, a baseline study of human-lynx

conflict in connection to livestock depreda-
tion is required. The government of Nepal
may then need to amend the wildlife dam-
age relief guidelines (GoN 2015) and include
the Eurasian lynx as eligible for depredation
compensation. Then, a reliable mechanism
should be put into action for the successful
implementation of these legal guidelines.
Also adjusting the legislation and implemen-
tation of conservation payments is an impor-
tant step towards increasing the tolerance
of mountain communities for the Himalayan
carnivores including the Eurasian lynx. We
further recommend conservation awareness
efforts to broaden their scope by including
all high altitude carnivores rather than fol-
lowing a single species approach. More
extensive studies on Eurasian lynx in Nepal
to understand their population number, tax-
onomic status, ecology, and conservation
issues will be vital to develop a long term
conservation strategy for the species and
to assure that this elusive cat remains tru-
ly “Least Concern”. This study presents the
first knowledge base on which to develop
the aforementioned researches.
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Table 1. Records of Eurasian lynx in Nepal (1967-2017).

S. Area Latitude Longitude Elevation(m) Type of record Year References
N.
1 Mustang 29.2°N 83.95°E 3945 specimen 1967-1970  Mitchell & Derksen
(1976)
2 Dhorpatan  28.767° N 83.017°E 4500 live sighting 1975 Fox (1985)
Valley
3 Lower 28.8222° N  83.6895°E 3935 faecal DNA 2010  D. Karmacharya
Mustang unpublished data (2010)
4 Jhong/ 28.829° N 83.878°E 3844 camera trap 2016 B. Shrestha camera trap
lower image survey (2016)
Mustang
5 Mustang NA NA NA Z00 specimen 1993 S. Jnawali personal
communication (2016)
6 Dhalung/ 29.245° N 84.109° E 5023 live sighting 2017 N. Kusi personal
upper observation (2017)
Mustang
7 Dolpo 29.459° N 82.935°E 4389 faecal DNA 2014 WWF Nepal unpublished
data (2014)
8 Dolpo 29.447° N 82.963° E 4547 faecal DNA 2014 WWF Nepal unpublished
data (2014)
9 Dolpo 29.237°N 83.257°E 4649 faecal DNA 2014 WWF Nepal unpublished
data (2014)
10 Dolpo 29.427° N 82.961° E 4806 faecal DNA 2016 G. Werhahn unpublished
data (2016)
11 Dolpo 29.449° N 83.140° E 4330 faecal DNA 2016 G. Werhahn unpublished
data (2016)
12 Dolpo 29.395° N 82.985° E 4817 faecal DNA 2016 G. Werhahn unpublished
data (2016)
13 Dolpo 29.436° N 82.946° E 4739 faecal DNA 2016 G. Werhahn unpublished
data 2016
14  Dolpo 29.445° N 83.123°E 4502 faecal DNA 2016 G. Werhahn unpublished
data 2016
15 Dolpo 29.407° N 83.123°E 4645 faecal DNA 2016 G. Werhahn unpublished
data 2016
16 Humla 30.253° N 81.728°E 4572 local report 2004 Kusi & Werhahn (2016)




