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1. Introduction:
1.1 Felid extinction vulnerability:
Due to their vulnerable status, key ecological roles, and striking charisma, the Felidae is one of the
most high-profile mammal families in present-day conservation (Dickman et al., 2015; Zanin, et al.,
2015; Macdonald et al., 2015). However, it is the large-bodied cats that seem to receive a major share
of conservation attention, making Felidae a perfect model of ‘species inequality’. Just as funds are
limited for conservation action, they are also limited for the scientific study aimed to inform
conservation decisions (Higgins et al., 2006; Trimble & van Aarde, 2010) and therefore species
favouritism can affect prioritisation of scientific investment. This seems to have been the case with
felids- a review of published literature on all wild cat species between 1986 and 2007 found that
conservation research effort was driven primarily by body size, with a strong bias towards larger, more
charismatic species such as tiger (Panthera tigris) or lion (Panthera leo), and many of the smallerbodied species virtually ignored, irrespective of their threat status (Brodie, 2009). A more recent
review of peer-reviewed articles on felids and canids published between 2013-2017 reported very
similar results and affirmed that there has been little change in research effort allocation over time
(Tensen, 2018). Amongst the most severely understudied wild cat species in both reviews was the
Pallas’s cat (Otocolobus manul), (Brodie, 2009; Tensen, 2018), providing a prominent example of a
small felid in desperate need of research and conservation attention.
1.2. Study species:
The Pallas’s cat (Otocolobus manul) or Manul, is a small-sized felid (2.5- 5kg) with a wide distribution
across montane steppes and grasslands of Central Asia (Ross et al., 2016; Heptner & Sludskii, 1992;
see Fig. 1 for a distribution map). Nonetheless, it is considered as a naturally rare species, occurring
most abundantly throughout inner Mongolia and the Tibetan Plateau of China with sparse and
fragmented populations across the southwest of its home range (Ross, 2009; Ross et al., 2016; Habibi,
2004; Nowell & Jackson, 1996). The wild-living population size is estimated as 15 315 mature
individuals and believed to be declining (Ross et al., 2016). The species is currently classified as Near
Threatened on the IUCN’s Red List of Threatened Species (Ross et al., 2016) and under Appendix II of
the Convention of International Trade in Endangered Species of Wild Fauna and Flora (CITES, 1973).
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Fig. 1 : Estimated range of the Pallas’s cat (source: the IUCN, 2016)

Habitat loss and fragmentation are considered as the most critical threats to the Pallas’s cat (Ross et
al., 2016; Ross, 2009; Nowell & Jackson, 1996). It is also believed to be threatened by prey defaunation
and secondary poisoning due to the extensive pest eradication programmes across the core range
countries (Wu & Wang, 2017; Delibes-Mateos et al., 2011; Davidson et al., 2012; Nowell & Jackson,
1996), hunting for fur and traditional medicine (Murdoch et al., 2006; Pratt et al., 2004) and predation
by domestic dogs (Ross et al., 2016, Ross et al., 2012). Other potential threats include overhunting of
the Siberian marmot (Marmota sibirica) whose burrows the species heavily relies on for survival (Ross
et al., 2010a), accidental killing due to being mistaken for marmots or caught in traps or snares set up
for other animals (Ross, 2009), infectious disease, both endemic or transmitted by feral or domestic
cats (Pavlova et al., 2015; Heddergott et al., 2016; Brown et al., 2010; Ketz-Riley et al., 2003) as well
as climate change possibly causing desertification of Pallas’s cat preferred habitats (Bohannon, 2008).
1.3. Threat assessments:
Whilst all of the above issues can pose a threat to persistence of this endangered felid, surprisingly
little is known about their scope and severity on wild-living Pallas’s cats (Ross, 2009), particularly on
the more isolated populations across the south-west of its range. Owing to its rarity and elusive
nature, ecological records of the species are scarce and early assessments of largely anecdotal nature
(Ross 2009; Ross et al., 2010a; Barashkova et al., 2017). Consequently, what is currently known about
threats to the Pallas’s cat is based more on an assumption than scientific evidence (PICA, 2017).
Threats are, however, not stagnant- they vary over time and geographical space and to be accurate
threat assessments should be performed continuously and refined on a species, regional, and
population-level (Lawler et al., 2006; Hayward, 2009). Moreover, when threats are inferred for
ecologically or geographically homogenous species, it should be clearly stated in the assessment that
they are assumed rather than known (Lawler et al., 2006; Hayward, 2009), and the criteria needed to
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classify them as known specified, which historically has not been the case. Accurate identification of
threats minimises the risk of wasting valuable conservation resources on alleviating the wrong ones
(Butchart et al., 2006; Hayward, 2009) and is imperative for successful implementation of targeted
conservation action for felids (Sandom et al., 2018); this is particularly important for species
distributed as widely as the Pallas’s cat (PICA, 2017). As can be ascertained from the above discussion,
there is therefore an urgent need to re-evaluate and re-prioritise global and local threats to the Pallas’s
cat to best inform its recovery efforts.
1.4 Going forward- Local Ecological Knowledge:
Socio-ecological approaches to biodiversity conservation are rising in prominence as the need for
incorporating a human dimension into effective management of species and ecosystems is
increasingly appreciated (Sutherland et al., 2018; Bennett et al., 2017). Local Ecological Knowledge
(LEK) in particular is increasingly recognised as a credible, cost-effective, non-invasive source of
information that can enhance understanding of local species status, distribution and ecology
(Ziembicki et al., 2013; Morales- Reyes et al., 2018; Anadón et al., 2009), especially rare and elusive
ones occurring in remote locations that are difficult to detect with traditional methods (Turvey et al.,
2014; Freirlich et al., 2005), making felids ideal subjects. Monitoring of jaguar (Panthera onca) (Zeller
et al., 2011; Petracca et al., 2014), lion (Panthera leo) cheetah (Acinonyx jubatus) and leopard
(Panthera pardus) (Msoffe et al., 2007), identification of faeces of Margay (Leopardus wiedii), Pampas
cat (Leopardus colocola) and Geoffroy’s cat (Leopardus geoffroyi) (Zuercher et al., 2003), as well as
identification of human-felid conflict (Rutina et al., 2017) were all previously complimented with
inputs from local knowledge. Interview- and questionnaire- based surveys can also provide
contextualised, high-resolution ecological data on species over large geographical scales (White et al.,
2005; Anadón et al., 2009). This knowledge has not gone unnoticed by the Pallas’s cat International
Conservation Alliance (PICA, 2017), whose ‘threat surveys’ also capitalize on LEK and could therefore
present a promising tool for advancing current knowledge of threats to the Pallas’s cat.
1.5 Study objectives:
The objectives of this study are two-fold. First, to benchmark current levels of Local Ecological
Knowledge of the Pallas’s cat amongst the locals across the range countries. Second, to utilise that
knowledge to quantify global and local threats to the species and discuss them in the context of the
species’ behavioural ecology. An additional aim is to test the efficacy of PICA’s ‘threat surveys’ in
meeting those objectives.
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2. Methods:
2.1 Study area:
Members of the public across five countries within the Pallas’s cat home range in Central-East Asia
where the species is extant or possibly extant (Ross et al., 2016): Mongolia, Pakistan, Nepal, Kyrgyzstan
and Uzbekistan were surveyed. The study sites were selected by researchers working with the species
in each country (see Fig. 2 for locations) and were predominantly villages proximate to Pallas’s cat’s
preferred habitats. Researchers from the countries mentioned above, as well as from Bhutan,
Kazakhstan and Russia also participated.

Fig 2: Locations of the PICA study (in red).

2.2 Questionnaire development:
The survey was developed by the researchers of, or associated with, the Pallas’s Cat International
Conservation Alliance (PICA). The questionnaire design was based mainly on the field researchers’
experience of working with the species, the IUCN’s Red List assessment procedures for the Pallas’s cat
(IUCN, 2017) and inputs from individual experts, such as a social scientist. The survey was translated
into several native languages of the species’ home range countries, including Mongolian, Urdu, Nepali,
Kyrgyz, Uzbek and Russian, and are available to download from the project’s website (PICA, 2017http://pallascats.org/research/). An adapted version of the questionnaire was also developed for the
researchers working with the Pallas’s cats, to act as an informed sample and help ‘ground-truth’ the
results from the public (Easman et al., 2018; PICA, 2017). The ethical review involved liaising with
researchers across all study sites to ensure that question wording and content was respectful of all
local cultural and social sensitivities.
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2.3 Questionnaire structure:
The survey consisted of twenty-three questions encompassing four main themes related to the
species ecology and threats: 1. Respondent attributes, 2. The Pallas’s cat, 3. The Pallas’s cat prey,
4. Habitat changes. Apart from section 1 questions had a close-ended format, as they are less prone
to uncertainty (White et al., 2005) and require a smaller cognitive burden (Stoop, 2012) than openended questions. The survey included a mixture of single- and multiple-answer options with an ‘Other’
option made available whenever appropriate. A free-text section for anecdotal comments was
included as well.
In the opening question the participants were required to identify the Pallas’s cat among other felids
(Fig. 3). Depending on their answer they either followed the original question order or were re-routed
to the section about the Pallas’s cat prey.

Fig. 3: Cat imagery used in the herder survey

2.4 Participant recruitment and dissemination:
Participants have been recruited continuously since July 2016 by local Pallas’s cat researchers using
multi-stage sampling (Stopher, 2012). First, the sample was stratified by geographical location,
determined by local researchers within each study area. In the second stage, it was stratified by
occupation- herders and villagers were the predominant target group as they were deemed most likely
to interact with the species. Finally, a random sample was drawn from the pre-defined strata. The
sample was obtained mainly via a door-to-door approach, encounters in the field and occasionally
participation in local community events. Due to financial and logistical challenges of conducting inperson interviews in remote locations, a minimum sample of twenty participants per each area was
recommended. Whilst highly laborious and costly, paper dissemination was considered as the most
effective, and often the only method of reaching the target sample inhabiting remote areas; in- person
interviews were also a preferred method of contact by White and others (2005) and are significantly
less prone to non-response bias than other survey methodologies (Stopher, 2012). The researcher
sample was contacted directly via e-mail by the PICA project coordinator. One researcher per each
study area was targeted.
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2.5 Statistical analysis:
Since manual transcribing of all data from paper questionnaires used in the current study would have
been exorbitantly time-consuming, the Bristol Online Surveys platform (BOS) was used to host a copy
of the surveys (https://www.onlinesurveys.ac.uk/). Manual re-insertion of participant answers also
allowed for most of the data cleansing to be conducted at an early stage. The results were then
downloaded from the platform, coded and ready for statistical analysis. Data analyses were performed
in Minitab ® Statistical Software v18 (Minitab, State College, PA, USA).
Descriptive statistics were used to describe general respondent demographics and breakdowns of
responses to individual questions. Chi-square test of independence was used to analyse relationships
between categorical data. In instances when the Chi-square contingency tables included counts of less
than five, the Fisher’s exact test was used instead. Binary logistic regression model was performed to
predict the ability to identify the species based on a range of categorical variables and to predict
presence of threats to the species based on reported habitat changes. When a statistical test could
not be performed due to limitations of the software or the data, the data was re-categorised (e.g.
collapsed into binary categories). When re-categorisation of data turned out to be unfeasible,
descriptive statistics were reported instead.
To minimise the risk of type 1 and family-wise errors, a post hoc analysis was applied to the Chi-square
outputs when multiple comparisons were involved, using the Bonferroni correction to the alpha level
of analysis (Macdonald & Gardner, 2000). The adjusted p-value was used as a reference instead of the
original p-value, set at a 0.05 significance level.
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3. Results
3.1. Participant demographics:
A total of 438 surveys were available. 15 surveys were discarded due to contradictory and missing
answers or duplicate entries, leaving 421 surveys available for the final analysis. In cases when only
one of the respondent answers was contradictory, that answer was discarded (a total of 12)- the
remaining answers were retained though as they were deemed to still be potentially valuable.
A breakdown of all respondent attributes is presented in Table 1. Most participants came from
Pakistan and Mongolia (54.6% and 30.2%, respectively) and were males (79.5%). The sample consisted
almost exclusively of farmers (93.3%). The most frequent age category was 36- 45 years (31.9%) and
almost a half of participants had lived in their nearby area for over 20 years (47.0%).

Table 1: A breakdown of participant demographics

CATEGORY

SUB-CATEGORY

FREQUENCY

PERCENTAGE

Country

Pakistan
Mongolia
Kyrgyzstan
Nepal
Uzbekistan
Male
Female
18- 25 years
26- 35 years
36- 45 years
46- 55 years
56- 65 years
Over 65 years
Farmer-pastoral
Farmer-arable
Forest management
Tourism industry
Retired
Other
0-5 years
6-10 years
11-15 years
16-20 years
Over 20 years

230
127
36
21
7
151
39
6
29
60
39
40
14
382
9
8
2
1
17
31
32
11
24
87

54.6%
30.2%
8.6%
5.0%
1.7%
79.5%
20.5%
3.2%
15.4%
31.9%
20.7%
21.3%
7.4%
91.2%
2.1%
1.9%
0.48%
0.24%
4.1%
16.8%
17.3%
5.9%
13.0%
47.0%

Gender
Age

Occupation*

Years lived in nearby
area

* Percentages amount to a number of responses rather than respondents, as some provided more than
one occupation
Due to rounding, some totals may not correspond with the sum of 100%

7

PICA - “Conservation of the Pallas’s cat through capacity building, research, and global planning”
3.2. Awareness of species:
Of all participants, less than a half was able to identify the Pallas’s cat correctly from the photos
provided (n=186; Fig. 4). Within those that could not identify the species, 54% were not familiar with
it at all (n=127), and the rest selected the wrong one (n=108; Fig. 5).

Felid species selected

Ability to identify

Pallas's cat
44%

56%

30%
44%

Yes

Jungle cat
Sand cat

No

Eurasian Lynx
6%

11%

9%

I don't know

Fig.4 & 5: Ability to identify the Pallas’s cat by the respondents

3.3. Factors in ability to identify the species:
There was a significant effect of years lived in the area on participants’ ability to identify the Pallas’s
cat, with those who stayed in the area for over 20 years the most, and those who stayed in the area
for less than 10 years the least likely to identify it correctly (p= 0.009; see Table 2 for results). There
was also a marginally non-significant effect of a previous encounter with the species, with those who
had seen the Pallas’s cat before more likely to identify it correctly (p=0.059). No effect of location,
occupation, gender or age was found (all p>0.05). Current variables, however, explained relatively
little of variability in ability to identify the species (R²= 10.25%).
NB: Location was divided into Stronghold (Mongolia) versus Non-stronghold countries (Pakistan,
Kyrgyzstan, Nepal, Uzbekistan).
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Table 2: Analysis of effects of socio-demographic factors on ability to identify the Pallas’s cat

Variable
Previous encounter
Country
Farmer
Gender
Age
Years lived
Regression
Hosmer-Lemeshow
Variable odds ratios:*
Level A
Previous encounter:
Yes
Years lived:
10-20
>20
>20

χ² test (DF)
χ²(1)= 3.58
χ²(1)= 1.35
χ²(1)= 0.59
χ²(1)= 0.09
χ²(3)= 5.74
χ²(2)= 9.37
χ²(9)= 19.23
χ²(7)= 7.94

P-value
p= 0.059
p= 0.246
p= 0.441
p= 0.762
p= 0.125
p= 0.009
p= 0.023
p= 0.338

Level B

Odds ratio

No

2.7620

0-10
0-10
10-20

2.5912
3.8789
1.4969

*Odds ratios for significant and marginally significant variables are included to illustrate the direction
of the effect; set to compare level A relative to level B

3.4 Species population trend:
Among both, the public and researcher samples, the largest proportions of participants were unsure
about the population trend of the Pallas’s cat, followed by those who believed that it had declined
over the past 10 years (see Fig. 6 & 7).

The public

33%

The researchers

29%

29%
0%

20%

Decreased

Stable

Increased

0%

71%

19%

Not sure

Decreased

Stable

Increased

Not sure

Fig 6. & 7: Perceived species population trend among the public and the researchers
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3.5. Species detection:
Detection rates: Among the public, the largest proportion of respondents was unsure how often they
encountered the Pallas’s cat, followed closely by those who saw it once per year. No one reported
seeing the species weekly (Fig. 8). Among the researchers, the majority detected Pallas’s cats 0-25%
of the time (Fig. 9).

The public

The researchers
0%
0%

9%

14%

14%

45%
42%
0%

Never

Yearly

71%

4%
Monthly

Weekly

Not sure

Never

0-25% of the time

25-50% of the time

50-75% of the time

75-100% of the time

Fig. 8 & 9: Species detection amongst the public and the researchers

Detection methods- researchers: The most common method with which the Pallas’s cat was detected
by the researchers were camera trap images, followed by sightings. Skins were seen least frequently
(Fig. 10).

Species detection methods
6
5
5

Frequency

4
4
3
2

2

2

Footprints

Capture

Carcass/dead
animal

2
1
1
0
Camera trap
images

Sightings

Skins

Fig. 10: Researcher species detection methods
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3.6. Presence of threats to the species:
Globally: Almost three quarters of all participants believed that the Pallas’s cat faced one or more
threats across its range (n=195; Fig. 11). Participants who identified the species correctly in
Question 1 were also more likely to believe that it faced threats (χ²= 35.23, DF=1, p<0.001). Majority
of researchers also believed that the Pallas’s cat faced threats (n=5; Fig. 12)

The public

The researchers
14%

31%

14%
69%

Yes

No

71%

Yes

No

Not sure

Fig. 11 & 12: Perceived presence of threats to the Pallas’s cat by the public and the researchers

Locally: Presence of threats to the Pallas’s cat was significantly less likely to be reported in Mongolia
than in the rest of the range countries (χ²= 128.24, DF= 1, p<0.001).

3.7 Threats to the species:
3.7.1 The public:
Globally: Among participants who indicated threats to the species, the most serious one was
‘Overgrazing from livestock’ (17.6%), followed by ‘Dogs’ (12.5%) and ‘Poisoning’ by a small margin
(12.1%) (see Fig. 13 for frequencies, in blue). Other considerable threats included ‘Hunting’ and ‘Lack
of prey’ (11.4% for both). ‘Lack of habitat’ was least commonly indicated (0.4%).
Locally: Whereas some of sample sizes were too small to determine statistically significant differences
in localised threats to the Pallas’s cat, there appears to be some variety in the scope of threats the
species faces across the range countries. The most frequently indicated threats (or lack thereof) per
location were: Mongolia- ‘No threats’ (n=80), Pakistan- ‘Overgrazing from livestock’ (n=45),
Kyrgyzstan- ‘Hunting’ (n=10), Nepal- ‘Lack of prey’ (n=3) (see Fig. 13 for individual frequencies). No
participants from Uzbekistan were familiar with the species and thus no data on threats was available
from that sample.
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Global and local threats- the public
60
50
40
30
20
10
0

OVERALL

Mongolia

Pakistan

Kyrgyzstan

Nepal

Fig. 13: Perceived global (blue) and local threats to the Pallas’s cat according to the public

3.7.2 The researchers:
There appears to be some, although not complete, overlap between perceived and observed threats
of Overgrazing, Dogs, Poisoning, Lack of prey and Hunting to the Pallas’s cat by the researchers. No
evidence of Disease among Pallas’s cats was reported by the researchers, yet it was still perceived by
some as a threat. Mining emerged as neither perceived nor observed threat (Fig. 14). Other mentioned
threats included ‘Wildlife trade’, ‘Steppe fires’ and ‘Deep snow’.

Frequency

Perceived and observed threats- researchers
4.5
4
3.5
3
2.5
2
1.5
1
0.5
0

Observed

Perceived

Fig. 14: Perceived and observed threats to the species by the researchers
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Mortality: Amongst the respondents that were able to identify the species correctly (n=183), almost
half reported seeing a dead Pallas’s cat over the past 5 years (n=79; Fig. 15). Mentioned locations of
encountered carcasses included: Kirman, Malana dam (killed by a local villager), Zeran Chapar
(trapped).

Carcass sightings
Yes

24%

No

43%

Not sure
33%

Fig. 15: Reported public sightings of Pallas’s cat carcasses

Causes of mortality: The most commonly reported causes of mortality were traps/snares, followed
by predation by dogs and poisoning (Fig. 16).

Cause of mortality
28

30
24

Frequency

25

21

20
15
15

11
9

10
5

1

0
Starvation

Disease

Killed by Poisoning Hunted for Caught in Unknown
dog
skin
trap/snare

Fig. 16: Reported causes of mortality of Pallas’s cats by the public
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Mortality cause vs threats: There was no statistically significant relationships between any of the
reported species’ mortality causes and perceived corresponding threats (all p> 0.010; Table 3).
Table 3: Analysis of perceived vs observed threats to the Pallas’s cat

Mortality cause/ threat type:

Fisher’s exact test
p-value
p= 1
p= 0.038
p= 0.158
p= 0.210
p= 0.029

Starvation/lack of prey
Poisoning
Hunting
Dogs
Disease

Skin sightings: Of participants that were familiar with the species, over three quarters did not believe
they had seen a Pallas’s cat skin (n=138; Fig. 17); over half of researchers did not see any skins either
(Fig.18)

The researchers

The public
10%

14%
43%

57%
76%

Yes

No

Not sure

Yes

No

Fig. 17 & 18: Reported skin sightings by the public and the researchers

Skin locations: Among members of the public who reported seeing a Pallas’s cat skin (n=53), the
majority saw them in ‘Other place’ than those specified by the survey (n=49; see Fig. 19).

Locations of Pallas's cat skin sightings
60
49

Frequency

50
40
30
20
10

2

2

In town

At market

0
Other place

Fig. 19: Reported locations of Pallas’ cat skin sightings
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Skin sightings and threat of hunting: There was no statistically significant relationship between the
reported skin sightings and a perceived threat of hunting to the Pallas’s cat (χ²= 0.006, DF= 1, p= 0.937).

3.8 Species utilisation/perceptions:
3.8.1 Positive:
Almost two-thirds of the public believed the Pallas’s cat had one or more positive effect on them, their
animals or the environment (n=148; Fig. 20), as did majority of researchers (n=6; Fig. 21).

The public

The researchers
14%

38%
62%
86%

Yes

Yes

No

No

Fig. 20 & 21: Perceptions of positive effects of the Pallas’s cat amongst the public and the researchers

Rodent control was the most frequently reported benefit of the Pallas’s cat, while ‘Source of skins’
and ‘Other’ – the least (Fig. 22).

Positive effects
100

91

90
80

Frequency

70
60
50
40

38
24

30

23
15

20

15

10
0
Kill rodents Keep other
predators
away

Attract
tourism

Source of
skins

Good for
environment

Other

Fig. 22: Positive effects of the Pallas’s cat according to the public

15

PICA - “Conservation of the Pallas’s cat through capacity building, research, and global planning”
3.8.2 Negative:
Over half of members of the public believed the Pallas’s cat had one or more negative effect on them,
their animals or the environment (n=129; Fig. 23), compared to only a third of researchers (n=2; Fig.
24).

The public

The researchers
33%

45%
55%

Yes

67%

No

Yes

No

Fig. 23 & 24: Perceptions of negative effects of the Pallas’s cat amongst the public and the researchers

‘Kill livestock’ was the most frequently expressed concern associated with the Pallas’s cat, while ‘Bad
for environment’- the least (Fig. 25).

Negative effects
120

111

FREQUENCY

100
80
60
40

26

20

19
9

0
Carry diseases

Bad for
environment

Kill livestock

Other

Fig. 25: Negative effects of the Pallas’s cat according to the public

3.9 Species familiarity and perceptions:
Participants who could identify the Pallas’s cat correctly were also more likely to believe it had one or
more positive effect on them, their animals, or the environment (χ²= 21.99, DF=1, p<0.001). Similar,
albeit slightly stronger effect was found regarding the negative effects (χ²= 35.29, DF=1, p<0.001).
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3.10 Species prey base:
Population trend: Regarding both, rodents and pikas (or rabbits in case of Nepal) the largest
proportion of respondents believed their populations have increased over the past 10 years (see Fig.
26 & 27).

Pika population trend

Rodent population trend
20%

22%

26%

16%

16%
43%

Decreased

Stable

22%

36%

Increased

Decreased

Not sure

Stable

Increased

Not sure

Fig. 26 & 27: Perceived rodents and pika population trends over the past 10 years

Perceived problems: A decisive majority participants (90%) reported having problems with rodents
and/or pikas (n=304) and 10% did not report any (n=35). The most common problem with rodents was
destruction of grassland, followed by spread of disease. Overall, rodents were seen as causing more
problems than pikas (Fig. 28).

Perceived problems with rodents and pikas
180

163

160

Frequency

140

120
100

91

81

80
60

46

40
20

3

2

2

4

0
Competition for
livestock

Carry diseases
Rodent

Destroy grasslands

Other

Pika/rabbit

Fig. 28: Perceived problems with the Pallas’s cat prey species

Pest control use: A decisive majority of respondents (89%) used rodent and/or pika control methods
(n=245); only 11% did not (n=20). The most commonly used control method for rodents was poison
and for pika- traps (Fig. 29 ). The most frequent amongst ‘Other’ answers was ‘I do nothing’ (n=3).
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Pest control method type
180
153

160

Frequency

140
120

113

100
80
60

47

40
14

20

2

3

2

Shoot

Other

0

0
Traps

Poison
Rodent

Pika

Fig. 29: Rodent and pika control method use

3.11 Habitat changes:
A decisive majority of the public reported one or more habitat change in their nearby habitats over
the past 20 years (n=376; Fig. 30); majority of researchers also noticed habitat changes in their study
areas (n=5; Fig. 31).
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Yes
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71%

Fig. 30 & 31: Perceived presence of habitat changes over the past 20 years by the public and the researchers

Globally: The most commonly reported habitat changes across all range countries were ‘Less snowfall’
(n=169), followed by ‘Drier’ (n=155) and ‘Overgrazing from livestock’ (n=132; see Fig. 32 for
frequencies, in blue)
Locally: The biggest reported habitat changes (or lack thereof) per location were: Mongolia: ‘Less
snowfall’ and ‘Drier’ (n= 57 for both), Pakistan: ‘Less snowfall’ (n= 96), Kyrgyzstan: ‘More diseases’
(n= 15), Uzbekistan: ‘None’ (n= 3), Nepal: ‘Drier’ (n= 14) (see Fig. 32 for frequencies). ‘Other’ answers
included: Less animals, Marmot has disappeared due to aphtha (foot-and-mouth disease), More
snowfall and More jackals.
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Fig. 32: Perceived changes to the Pallas’s cat habitats globally (in blue) and locally

Changes per habitat type: Of all the habitats, only Forest was significantly more likely to be associated
with habitat changes according to public reports (p= 0.002; Table 4).

Table 4: Analysis of habitat changes per habitat type

Habitat type:
Grassland
Forest
Desert
Rocky area
High mountain
Snow cover
Other

χ² test (DF)
χ² (1)= 4.91
χ² (1)= 9.25
χ² (1)=*
χ² (1)= 0.18
χ² (1)= *
χ² (1)= *
χ² (1)= *

P-value
p= 0.027
p= 0.002
p= 1
p= 0.665
p= 0.100
p= 1
p= 1

*cells with expected counts less than 5; Fisher’s exact test applied
instead

3.12 Habitat changes as predictors of threats:
Following habitat changes had a significant effect on the perceived presence of threats to the species:
‘More construction’ (p=0.001), ‘More diseases’ (p=0.004) and ‘Other’ (p<0.001) (see Table 5 for
breakdown of results). Participants who reported the first two habitat changes over the past 20 years,
and who did not report ‘Other’ habitat changes were more likely to believe that the Pallas’s cat faced
threats. There was also a marginally insignificant effect of ‘Overgrazing from livestock’ (p=0.056).
Habitat changes explained relatively little variance in perceptions of threat presence though (R²=
15.40%).
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Table 5 : Analysis of habitat changes as predictors of threats to the Pallas’s cat

Variable
χ² test (DF)
P-value
Overgrazing from livestock
χ²(1)= 53.56
p= 0.056
More construction
χ²(1)= 11.60
p= 0.001
Less snowfall
χ²(1)= 3.17
p= 0.075
Drier
χ²(1)= 0.00
p= 0.096
More rainfall
χ²(1)= 1.49
p= 0.222
More diseases
χ²(1)= 8.09
p= 0.004
Other
χ²(1)= 14.22
p<0.001
Regression
χ²(7)= 53.56
p<0.001
Hosmer-Lemeshow
χ²(7)= 4.60
p= 0.295
Variable odds ratios:*
Level A
Level B
Odds ratio
More construction:
Yes
No
5.1274
More diseases:
Yes
No
4.1850
Other:
Yes
No
0.3126
Overgrazing from livestock:
Yes
No
1.9078
* Odds ratios for significant and marginally significant variables are included to illustrate the direction
of the effect; set to compare level A relative to level B

3.13 Habitat use:
3.13.1 The public:
Amongst respondents that were able to identify the species correctly (n=183) the most reported
seeing the Pallas’s cat in High mountains, followed by Forest and Rocky areas (Fig. 33). ‘Other’ answers
included ’I don’t know’ and ‘Foothills of a lake’.
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Fig. 33: The Pallas’s cat habitat use as per public reports
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3.13.2 The researchers:
There was some overlap between perceived and observed habitat use by the Pallas’s cat amongst the
researchers, with Rocky areas and High mountains utilised most frequently and Desert- the least (Fig.
34). Other mentioned habitat was ‘low hills, uplands and high mountains with rocks, stones in steppe
zone without deep snow’ .
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Fig. 34: The Pallas’s cat perceived and observed habitat use as per researcher reports

Habitat features: Rocky areas were agreed by all researchers as a key feature of Pallas’s cat habitat
(n=7), followed by Marmot burrows agreed by most (n=5; Fig. 35).
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Fig. 35: Key features of an optimal Pallas’s cat habitats according to the researchers
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3.10 The Pallas’s cat predator species:
The eagle/vulture was considered as the most common predator of the Pallas’s cat by the researchers;
none of them believed that (Snow) leopard was a predator (Fig. 36). Other suggested predators
included Steppe polecat (n=1), Wolf (n=2) and Great eagle owl (n=2).

The Pallas's cat predator species
4.5

4

4

Frequency

3.5
3
2.5

2

2

2
1.5

1

1
0.5

0

0
(Snow) leopard Eagle/vulture

Fox

Bear

Other

Fig. 36: The Pallas’s cat predator species

22

PICA - “Conservation of the Pallas’s cat through capacity building, research, and global planning”
4. Discussion:
4.1. Awareness of the species:
Current results indicate that basic awareness of the Pallas’s cat amongst the locals is poor, with a third
of respondents not familiar with the species at all and of those who believed they were, over a half
not being able to identify it amongst evidently different felids. This pattern of results is unsurprising,
considering that the Pallas’s cat is one of the most severely understudied species among the cat family
(Tensen, 2018; Brodie, 2009) and owing to its rarity and cryptic behaviour, little is known about its
ecology in the wild (Munkhtsog et al., 2004; Barashkova et al., 2017; Ross, 2010a). Whilst distributed
widely over much of Central Asia, its population is also becoming increasingly isolated due to habitat
loss (Ross et al., 2016), which magnifies logistical and methodological challenges of ecological study
(Gese, 2001). Designing effective conservation and awareness-raising plans is difficult for species that
are poorly-known (Sitas et al., 2009) and is inevitably shaped by the local economic and socio-cultural
contexts, which can pose additional obstacles to their implementation. For example, Mongolian
pastoralism is characterised by a nomadic lifestyle and herders move their livestock several times a
year seeking seasonal pastures (Mearns, 1993; Marin, 2009), making delivery of educational
campaigns labour-intensive and their effectiveness over time hard to assess. Internet usage is also
poor in many of the range countries - in 2016 only 16% of the population in Pakistan and 22% in
Mongolia were Internet users, compared to 95% of the British population (World Bank Group, 2018),
which deprives the conservationists of a valuable educational medium. The Pallas’s cat’s home range
also encompasses more than ten countries and working across national boundaries poses
considerable challenges for wildlife conservation (Rands et al., 2010). Current result therefore
emphasises the species’ urgent need for research and conservation attention.
4.2. Factors influencing species awareness:
In contrast to previous findings of higher ecological literacy among mature aged people (Begossi et al,
2002; Souto & Ticktin, 2012) no effect of age was found in the current study; however, this could be
attributed to the uneven demographic spread of the current sample, which consisted mainly of
participants between 36- 65 years of age. An effect of years lived in the area and a marginally nonsignificant effect of a previous species encounter was found though, consistent with the idea that LEK
develops over time as individuals have more opportunity to interact with their local environment
(Pitman et al., 2018; Kai et al., 2014) and suggests that mature interviewees’ might be the most
valuable source of information about small felids. Their reports should nevertheless be treated with a
degree of caution, as memory and thus accuracy of information relating to past situations is also
expected to deteriorate with time (Bernard et al., 1984) and age-related impairments might affect the
ability to respond to survey questions (Nyhus et al., 2003). No effect of occupation or gender was
found and while interactions of gender and LEK are complex (Pitman et al., 2018), the former result
was surprising as land practitioners were expected to engage more closely with their environment and
thus be more ecologically knowledgeable (Pitman et al., 2018); this, again, is possibly linked to an
uneven spread of the sample, made up almost exclusively of farmers/herders and other occupations
underrepresented. No significant effect of location was found either, however, this could be linked to
differences in sample sizes, which varied between 230 participants from Pakistan to 7 from
Uzbekistan. Whilst effect of formal education was not investigated here, it has been found to be of
great importance in acquisition of environmental knowledge as well (Coyle, 2005), and thus might be
worth investigating in future studies. The relatively low proportion of variance in LEK explained by the
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model, however, suggests that other contributing factors were at play, which should therefore be
investigated further against the backdrop of local contexts in which this knowledge is situated
(Shackeroff & Campbell, 2007). These limitations notwithstanding, current findings show the potential
of people with various levels of interaction with their environment to contribute to LEK (Miard et al.,
2017).
4.3 Species status:
A considerable proportion of the public and majority of the researcher sample felt they could not
determine the Pallas’s cat population trend, again highlighting the knowledge gaps in assessments of
the species’ status. Public sightings of the species were also rare, with most of them occurring on a
yearly basis, as were the detection rates among researchers. Current findings emphasise the rarity
and elusive nature of the species (Ross 2000; Ross et al., 2010a; Barashkova et al., 2017) and are
consistent with previous assessments suggesting that Pallas’s cat sightings are infrequent across its
range (Ross et al., 2016).
Whilst it is difficult to determine the status of the Pallas’s cat from current data, a considerable
proportion of both, the public and the researchers also believed that its population had declined over
the past 10 years. Furthermore, respondents who identified the species correctly were more likely to
believe it faced threats, suggesting that it could potentially be more endangered than is currently
assumed. Regardless of its threat status though, species distributed as widely as the Pallas’s cat
require research attention to identify localised threats even if they are not globally threatened (Boyd
et al., 2008).
4.4. Species utilisation and perceptions:
Overall, a greater proportion of the public reported positive than negative effects of the Pallas’s cat.
Participants who identified the Pallas’s cat correctly were also more likely to express positive
perceptions of the species than those who did not. This result is consistent with previous literature
suggesting that affinity for species is higher for familiar than unfamiliar species (Schlegel & Rupf, 2010)
and is positively associated with increases in species’ knowledge (Lindemann-Matthies, 2005).
Familiarity is also linked to higher willingness-to-pay for species’ protection (Christie et al., 2006) and
perceptions of cultural significance (Root-Bernstein and Bennett, 2017; Correia et al. 2016). However,
respondents who were familiar with the Pallas’s cat were also more likely to express negative
perceptions of the species than those who were not; the strength of the effect was also slightly
stronger than for positive perceptions. While this was quite surprising, it is possible that some of the
positive effects of the Pallas’s cat were underreported in the current study, which could be partially
responsible for this pattern of results- for example, hunting of Pallas’s cats is prohibited in all range
countries except Mongolia (Ross et al., 2016; Nowell & Jackson, 1996) and thus the participants may
have been unwilling to report their or others’ illegal activities for fear of judgement or persecution.
Question structure may have also influenced this result- the question on positive effects offered more
answer options than the question on negative effects, and thus the participants may have felt more
compelled to select more positive effects simply because they were presented to them, without
necessarily being familiar with the species. Current result could also simply reflect greater awareness
of both, positive and negative effects of the Pallas’s cat amongst participants that were more familiar
with the species. A considerably greater proportion of researchers believed the Pallas’s cat was
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beneficial to the locals or the environment than it was detrimental, again pointing to the link between
education and positive attitudes.
Pest control was the biggest positive effect of the Pallas’s cat according to the locals- this knowledge
could be utilised in designing future educational campaigns, which could emphasise this benefit of the
species to promote positive attitudes towards it. The greatest concern regarding the Pallas’s cat
reported by the public was livestock depredation. The species has been reported to occasionally
predate on Argali sheep lambs (Murdoch et al. 2006), and rural communities tend to be
disproportionally impacted by human-felid conflict as they live in closest proximity to wild cats, are
largely resource-dependent and often within lowest income thresholds (Dar et al., 2009; Treves &
Karanth, 2003). Since financial security was found to mediate people’s attitudes towards wild
carnivores (Bagchi & Mishra, 2006), this could explain the current result. However, it could also
partially stem from the absence of both, academic and experiential knowledge about the species due
to its secretive behaviour and simply represent ‘fear of the unknown’, as was the suggested cause of
negative perceptions of the Balkan Lynx amongst the locals in Macedonia (Lescureux et al., 2011).
Locals also often misidentify the culprits of their livestock losses (Linkie et al., 2007) and
underappreciate the role of other threats such as disease, as was previously documented in Pakistan
(Dar et al., 2009). Only a marginal proportion of locals across both sites believed that the species was
bad for the environment, suggesting that they might have a basic awareness of the crucial ecological
role carnivore felids play in persistence of biodiversity (Terborgh et al. 1999; Ripple et al., 2014).
Above results illustrate the complex and contested relationship between knowledge, perception and
behaviour of felid carnivores (Kellert et al., 1996; Lescureux et al., 2011) and the importance of
enhancing the exposure of the species to promote positive attitudes. Perceptions and attitudes can
pose direct or indirect threats to wildlife through influencing conservation-oriented behaviours (Ebua
et al., 2011; Woodroffe et al., 2005) and are one the biggest obstacles in conservation of wild felids
(Löe and Röskaft, 2004) that have been hitherto understudied for small cats (Garrote et al., 2013).
Since environmental knowledge, attitudes and wildlife values differ across populations (Friedrich,
2014) they should be investigated further across all the Pallas’s cat range countries in the context of
local interests (Schuetz et al., 2015; Brooks et al., 2006).
4.5. Threats and behavioural ecology of the Pallas’s cat:
Surprisingly, the threat of habitat loss considered as the most critical to the Pallas’s cat (Ross et al.,
2016; Ross, 2009) was of least concern in the current study. However, this is likely to be a consequence
of error in data recording, highlighting the challenges of conducting large-scale multinational study.
Furthermore, issues perceived as most serious to the Pallas’s cat, i.e. overgrazing from livestock, dogs
and poisoning, are consistent with anthropogenic threats of changes in land use, effectuated by the
dramatic expansion of animal husbandry across the species’ range (Damdinsuren et al., 2008;
Barashkova et al., 2007; Ross et al., 2016). Yet, no studies to date have evaluated effects of habitat
loss and fragmentation on the Pallas’s cat (Zanin et al., 2015) and species’ susceptibility to habitat loss
and fragmentation is partially mediated by the degree of their habitat specialisation, with those
dependent on one or few habitat types more likely to decline (Devictor et al., 2008) . The Pallas’s cat
is a habitat specialist, selecting complex habitats providing hiding cover, such as rocky areas or ravines
(Ross et al., 2012), who is also highly reliant on marmot burrows as dens for mating, feeding, giving
birth and refuge from sympatric predators (Ross et al., 2010a). It is, therefore, likely to respond
particularly poorly to further habitat loss.
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Herder dogs were also seen a serious threat and are a known introduced predator of Manul
(Barashkova and Smelansky 2011, Ross et al. 2012). While direct predation is the most apparent threat
of dogs (Ritchie et al., 2014; Young et al., 2011) they can also negatively impact wildlife indirectly
through inducing fear-mediated behavioural changes (Doherty et al., 2017). Enhanced vigilance and
reduced foraging (Switalski, 2003) shifts in activity patterns (Zapata-Ríos & Branch, 2016) habitat use
(Vanak, & Gompper, 2010) and stress-related decline in reproductive output (Sheriff et al., 2009) have
all been documented in response to dog presence and suggested to have detrimental consequences
for fitness (Silva-Rodríguez & Sieving, 2012). The Pallas’s cat only utilises about 20-30% of available
landscape, a specialisation that has been partially attributed to predation pressure (Ross et al., 2012)
and so with increasing pressures from habitat loss and dogs this once adaptive behaviour could quickly
become maladaptive and leave the species in an ‘evolutionary trap’ (Caro & Sherman, 2011;
Schlaepfer et al., 2002).
Secondary poisoning was also commonly indicated as a threat. Rodents and pikas (Ochotona sp.) have
been targets of extensive poisoning campaigns across Mongolia, China and Russia (Wu & Wang, 2017;
Delibes-Mateos et al., 2011; Davidson et al., 2012) and mammalian predators are at heightened risk
of ingesting contaminated prey (Brakes & Smith, 2005; Berny, 2007). An overwhelming majority of the
locals among the Pallas’s cat range countries reported problems with rodents and/or pikas as well as
using control methods. Apart from its obvious lethal effects, secondary poisoning can also have
chronic sublethal consequences on behaviour and thus fitness- reduced mobility and impairment of
hazard awareness might expose the animal to other threats, such as sympatric predation or traffic
accidents (Brakes & Smith, 2005). Poisoning of prey base can also lead to the ‘empty forest syndrome’
(Harrison, 2011) or prey defaunation, one of the most crucial threats to the Pallas’s cat (Ross et al.
2016), also supported by current results. Pika colonies present a high-density, localised source of prey
(Davidson et al., 2012) whose populations in e.g. China were reduced to less than 5% of their original
density following extensive control efforts (Lai & Smith, 2003). Species with specialist dietary
requirements are particularly negatively affected by changes to prey base (Caro & Sherman, 2011) and
the Pallas’s cat shows a disproportionate preference for pika over other prey regardless of availability
(Ross et al., 2010b), which could therefore put it at an elevated risk of extinction should the threat of
prey defaunation intensify.
Hunting was another potentially serious threat to Manul, which is prohibited in all range countries
apart from Mongolia (Ross et al., 2016), yet the extent to which it occurs illegally and its effects on
individual populations is poorly known. Current results suggest that it might be a considerable threat
in Kyrgyzstan and Pakistan, but not necessarily in Mongolia where illegal hunting was reported to take
place (Murdoch et al., 2006). Hunting pressure can affect spatial behaviour of wild felids- lions
increased their use of covered vegetation, while decreasing use of open spaces in response to being
hunted (Davidson et al., 2011) and hunted wolves had higher levels of stress hormones compared to
less-hunted wolves (Bryan et al., 2015). Removal of individuals can also destabilise species’ social
structures and was found to promote sexual conflict in brown bears (Gosselin et al., 2017). Hunting
pressure also reduced calling patterns between gibbons (Yin et al., 2016), and whilst knowledge of
Pallas’s cat breeding behaviour is limited, recent captive and preliminary field studies suggest that
they become vocal during the breeding season (Richter, 2017; PICA, 2017). A similar behavioural
response of the Pallas’s cat to hunting could therefore potentially impact its mating success and hence
survival.
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Even though the growth of mining industry is thought to aggravate the vulnerability of Pallas’s cat
preferred habitats (Awehali, 2011; Selles, 2013; Wu & Wang, 2017), it was not considered as a serious
threat in the current study. Whilst this could indicate a lack of awareness of the detrimental indirect
effects of mining on the Pallas’s cat persistence, none of the researchers observed or perceived mining
as threat either, suggesting that it is not currently among critical threats. Due to the dynamic nature
of threats, its impact on the Pallas’s cat’s preferred habitats should, however, be constantly
monitored.
Lack of perceived threats to the species in Mongolia compared to other range countries possibly
confirms it as the stronghold of the species (Ross et al., 2016), although it should be noted that current
results come from only a small part of the country. Mongolian livestock numbers have increased
twofold from 33 million in 1993 to over 66 million in 2017 (National Statistical Office of Mongolia,
2013; 2017), a dramatic growth associated with increasing human population as well as a rapid
transition of Mongolia from a socialist state to a market economy following collapse of the Soviet
Union in 1989 (Damdinsuren et al., 2008; Pratt et al., 2004). It is therefore possible that other
populations of Pallas’s cat across the country that were not included in the current study are impacted
differently by the growing human pressure.
No marked differences were found in threats between any of the range countries. However, this could
be linked to small sample sizes and, more importantly, does not indicate a definite lack of differences,
as there was a degree of variation in the types of threats across the study sites. Threats are not
stagnant (Lawler et al., 2006) and the wild-living Pallas’s cats are becoming increasingly isolated, which
could magnify the pressures to the individual populations. Threats should therefore be evaluated
continuously and not only between, but also within species (Lawler et al., 2006; Hayward, 2009).
4.6. Assumed versus actual threats:
The study found some, although not complete, overlap between threats to the Pallas’s cat reported
by the public and the researchers, as well as perceived and observed threats amongst the researcher
sample. Dogs, overgrazing and hunting were among the most commonly observed threat by both
samples. The public considered disease as a minor threat, and the researchers found no evidence of
it, yet some still perceived it as one. Previous studies suggest that while the Pallas’s cat might have
inherent susceptibility to certain feline viruses, the risk of infections from free-ranging feral and
domestic cats is low; however, they also consented on the need for further study and monitoring of
wild populations (Pavlova et al., 2015; Heddergott et al., 2016; Brown et al., 2010; Ketz-Riley et al.,
2003).
Current results illustrate the benefits of including an informed researcher sample as a means of
‘ground-truthing’ the data gathered from the public (Easman et al., 2018). Nevertheless, they also
show that including only one researcher per study area is insufficient to effectively assess the reliability
of public responses as the low power hindered performance of statistical analyses; therefore,
increasing researcher sample sizes is suggested for any future investigations.
Traps were reported as the most frequent cause of mortality of the Pallas’s cat by the public. Previous
assessments found the species to incidentally get trapped in leghold traps set for wolves and foxes, as
well as in snares intended for marmots and hares (Ross, 2009; Ross et al., 2016). Traps were also
perceived as a threat by one of the researchers. These findings could suggest that traps and snares
pose a currently underappreciated risk to wild Pallas’s cat populations. They should be interpreted
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carefully though, as many of the original surveys contained a substantial amount of contradictory
answers to the questions relating to Pallas’s cat carcasses- ‘No’ answers were re-categorised as a ‘Yes’
when the following question included details of the cause of mortality. These issues suggest that the
question wording or content prevented the respondents from being able or willing to answer
truthfully and since people from collectivist cultures tend to be more sensitive to social pressures of
answering a questionnaire (Johnson et al., 2005), it is possible that some participants felt compelled
to answer the follow-up question, potentially leading to incorrect data.
No statistically significant relationship was found between any of the mortality causes and
corresponding threats. However, these questions were not originally designed to distinguish between
perceived and actual threats to the Pallas’s cat, and thus may not be well-suited to answer this
particular research question.
The populations of both rodents and pikas were reported as increasing over recent years, in contrast
to above findings of prey defaunation posing a risk to Pallas’s cat persistence. However, the
widespread problems with rodents expressed by the locals and their subsequent use of control
method could quickly lead to a collapse of the Pallas’s cat preferred prey items’ populations; the
perceived increase in their number could also result in intensified control efforts. Rodents were
reported as both, more problematic and more common targets of control campaigns compared to
pika, however, this result is likely linked to an error in data recording, as the original Mongolia data
set did not include questions on pika. Since poison was the most abundantly employed rodent control
method, the Pallas’s cats should also be monitored for potential risks of both primary and especially
secondary poisoning.
The biggest habitat changes observed by the public over the past 20 years were climate-related.
Climate change is increasingly recognised as one of the most severe threats to global biodiversity
(Hulme, 2005; Bellard et al., 2012) and suggested to be responsible for several species’ extinctions
over recent years (McLaughlin et al., 2002; Pounds et al., 2006). It has also been implicated as possibly
causing desertification of Pallas’s cat preferred habitats (Bohannon, 2008), which current results
seems to support. Contributions of nomadic herders have previously been used to improve
assessments of climatic changes in Mongolia (Marin, 2010), again highlighting the potential of Local
Ecological Knowledge to inform quantification of threats to wildlife on a local level. This knowledge
could also be further extrapolated to assess the species’ physiological responses to climate change,
such as fluctuations in body weight or size, which could have potential implications for their resilience
(Gardner et al., 2011).
An additional analysis revealed that while habitat changes were not fully predictive of threats to the
Pallas’s cat, some of them nevertheless had an effect on their perceived presence amongst the public.
Regarding habitat types, it seems that forests have undergone the most dramatic changes over the
past 20 years according to local herders. These results illustrate that questionnaire- derived data could
serve as an early indicator of environmental changes and thus their importance in future threat
assessments should not be underestimated.
4.7 Species ecology:
Habitats in which the Pallas’s cat was encountered both by the public and the researchers most
frequently were consistent with previous reports suggesting that the species tends to select
structurally complex habitats such as rocky outcrops or mountainous areas, presumably as they
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provide protection from predators (Ross et al., 2010a; Ross, 2009). This was confirmed by the
researchers, who indicated rocky areas as the most important feature of an optimal Pallas’s cat
habitat. Both public and researcher reports also seem to confirm the species’ preference for
continuous but limited snow cover (Ross, 2009). It was surprisingly uncommonly seen in grassland,
which the Pallas’s cat has been previously largely associated with (Ross, 2009; Ross et al., 2010a).
However, this result could simply reflect the limitations of public sightings as a source of data on
abundance of elusive species - one of the participants commented that Manul is a ‘Very secretive cat,
you can be 5 meters away from it and not see it’. Albeit less frequently than in rocky areas and
mountains, the researchers did detect the Pallas’s cat in grassland, which could potentially be
attributed to the superiority of their detection methods. Camera traps are becoming one of the most
important tools for studying wide-ranging, rare and elusive species (Rowcliffe & Carbon, 2008;
Macdonald & Thompson, 2004) that also produce a permanent image of the study animal (Bull et al.,
1992). They are therefore often utilised for surveying felids (for example Karanth et al., 2006; Azlan &
Sharma, 2006; Wearn et al., 2013) and have also been most commonly used by researchers in this
study. Current results emphasise the need to calibrate data obtained from LEK against data from other
methodologies of ecological study to get the most reliable image of carnivore occurrence (Caruso et
al., 2016). Lack of complete overlap between perceived and observed habitat use by Manul amongst
the researchers further suggests that a mixture of methodologies should ideally be employed in future
study of rare, secretive felids such as the Pallas’s cat.
Researcher reports also confirm large raptors, particularly eagle and vulture as primary wild-living
predators of the Pallas’s cats, followed by red fox and wolf (Ross et al., 2016). Predation pressure has
been associated with the species’ reliance on marmot burrows for shelter and refuge (Ross et al.,
2010a), which were also considered as a key feature of an optimal Pallas’s cat habitats by researchers
in the current study. Overhunting of the Siberian marmot (Marmota sibirica) is therefore believed to
pose a potentially serious threat to the Pallas’s cat (Zahler et al., 2004; Murdoch et al., 2009; Ross et
al., 2010a; Ross et al., 2016) and is therefore recommended to be included in future monitoring of this
felid.
5. Conclusions and implications:
Overall, PICA’s threat surveys proved to be a valuable tool in meeting current objectives. The study
found local awareness of the Pallas’s cat across range countries to be poor, highlighting the desperate
need of this felid for research and conservation attention. However, current study allowed for initial
identification of gaps in local knowledge of the species, which can inform the design of future
educational campaigns. Perceptions of the Pallas’s cat were mixed, emphasising the need to evaluate
them cross-culturally and to utilise that knowledge to promote positive attitudes towards the species.
It is difficult to establish the status of the Pallas’s cat and the exact scope and magnitude of the threats
it might be facing across its range based on current data alone. Therefore, data derived from
questionnaires should be compared against data from other field methodologies to obtain the most
accurate assessment. Nevertheless, current study is a first important step in re-evaluation and reprioritisation of threats to this hitherto severely understudied felid, which is crucial for developing a
targeted, species-specific conservation action plan. It also demonstrates the importance of evaluating
threats continuously, and not only at the level of species, but also at the level of population.
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It is concluded that with adjustments in design, the ‘threat surveys’ represent a promising tool for
quantification of threats to the Pallas’s cat and narrowing the existing research and knowledge gaps
about the species. They could also provide a way of linking conservation action with local
environmental and cultural context (Berkes et al., 2000). Therefore, insights from LEK have the
potential to greatly enhance current and future conservation efforts of the ‘small ghost of the
mountain’, ever-so important in the face of ever-increasing anthropogenic pressures.
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GENERAL DISCUSSION
This study yielded some valuable results that could inform future quantification of threats to the
Pallas’s cat. However, the means with which they were obtained, socio-cultural context in which they
were applied, and certain aspects of design present some limitations to their interpretation.
Firstly, any information derived from questionnaire- or interview- based surveys is prone to various
forms of respondent and response bias (Newing, 2010). Current sampling methodology aimed to
target groups that were most likely to have interactive relationships with the species. However, this
approach rendered some of the recruitment process opportunistic and non-random, and thus the
samples studied are likely to not be fully representative of their respective populations. It has resulted
in numerous biases regarding demographics- for example, the sample consisted almost entirely out
of farmers, males, and very few age groups. The challenges of conducting in-person interviews in
remote locations also led to uneven and in some cases, very small sample sizes across the range
countries. Furthermore, answering a survey question engages a variety of cognitive processes that are
prone to bias and error, such as limitations of memory, priming, or social desirability bias, and thus
interview-based surveys can sometimes yield inaccurate and biased presence data on carnivore
occurrence (Caruso et al., 2017).
The survey also yielded a considerable proportion of missing values, suggesting that the questions
either posed difficulty to the respondents, or that they were unwilling to answer them. Numerous
translations of the survey also could have had a potentially negative effect on its clarity- initial analysis
of data revealed a considerable proportion of contradictory answers to certain questions, and thus
careful consideration should be given to conveying the same message across all the study sites in
future investigations.
The ability to identify the cat from a photograph was a useful measure for benchmarking basic levels
of species awareness. However, it is not a perfect index of Local Ecological Knowledge of the species
and therefore future studies should investigate other components of LEK to get a more reliable
picture. Furthermore, while one series of photographs was probably sufficient to determine whether
the respondent was familiar with the Pallas’ cat or not, it was also prone to chance, particularly given
that some translations of the survey did not offer the ‘I don’t know’ option for that question.
Some of the data on sightings of the species might also be unreliable, as the question did not specify
a timeline for the respondents to refer to- consequently, some individuals may have reported
historical rather than recent sightings.
Finally, use of an online survey tool for data recording is recommended to minimise the risk of
researcher- and coding-errors and to enable efficient data analysis.
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