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Taxonomy

Kingdom

Phylum Class

Order

Family

Animalia

Chordata Mammalia

Carnivora

Felidae

Scientific Name: Panthera tigris (Linnaeus, 1758)

Synonym(s):

e Felis tigris Linnaeus,

1758

Regional Assessments:

¢ Mediterranean

Infra-specific Taxa Assessed:

e Panthera tigris ssp. altaica (discarded)

¢ Panthera tigris ssp. amoyensis (discarded)
e Panthera tigris ssp. balica (discarded)

e Panthera tigris ssp. corbetti (discarded)

e Panthera tigris ssp. jacksoni (discarded)

e Panthera tigris ssp. sondaica (discarded)

¢ Panthera tigris ssp. sumatrae (discarded)
e Panthera tigris ssp. tigris (discarded)

e Panthera tigris ssp. virgata (discarded)

Common Name(s):

e English: Tiger

* French: Tigre

e Spanish; Castilian:  Tigre

¢ Achinese: Rimueng
* Bengali: Baagh

* Burmese: Kyarr gyi
e Chinese: Laohu

¢ Dzongkha: Taag

e German: Tiger

¢ Gujarati: Vagha

e Hindi: Baagh

¢ Indonesian: Harimau
¢ Javanese: Macan

¢ Kannada: Huli

e Lao: seu yai

e Malayalam: katuva

* Nepali: Bagha

e Russian: Tigr

¢ Sundanese: Maung
e Tamil: Puli

* Thai: SeUx krong
e Vietnamese: con hG

Taxonomic Source(s):

Luo, S.J.,, Kim, J.H., Johnson, W.E., Van Der Walt, J., Martenson, J., Yuhki, N., Miquelle, D.G., Uphyrkina,
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0., Goodrich, J.M., Quigley, H., Tilson, R., Brady, G., Martelli, P., Subramaniam, V., Mcdougal, C., Hean, S.,
Huang, S.Q., Pan, W., Karanth, U.K., Sunquist, M., Smith, J.L.D. and O'Brien, S.J. 2004. Phylogeography
and genetic ancestry of tigers (Panthera tigris). PLoS Biology 2: 2275-2293.

Taxonomic Notes:

The intraspecific taxonomy of the Tiger (Panthera tigris) has been recently debated due to inconsistent
results from various methodologies (Luo et al. 2004, Wilting et al. 2015, Kitchener et al. 2017, Liu et al.
2018). Luo et al. (2004) identify six subspecies on the analysis of mitochondrial DNA (mtDNA) while
Wilting et al. (2015) classified Tigers into two subspecies based on data sets of several traits
[morphological (craniodental and pelage), ecological, molecular]. These inconsistencies were partly
attributed to the lack of genetic samples across the Tiger range. However, Liu et al. (2018) used whole-
genome sequencing analyses from 32 voucher specimens that resolve six statistically robust
monophyletic clades. The higher resolution of data obtained from nuclear genomes highlights little
admixture and gene flow between the six subspecies. Nevertheless, there is incomplete congruence
between mitochondrial and nuclear DNA results for P. t. amoyensis, suggesting the inclusion of more
samples in future analysis to confirm its relationship with P. t. jacksoni.

Liu et al. (2018) concluded that six extant subspecies exist based on genome-wide analysis:

e Amur Tiger (P. t. altaica): Russian Far East and northeastern China.

¢ Northern Indochinese Tiger (P. t. corbetti): Indochina north of the Malayan Peninsula.

e Malayan Tiger (P. t. jacksoni): Peninsular Malaysia.

e Sumatran Tiger (P. t. sumatrae): Sumatra.

¢ Bengal Tiger (P. t. tigris): Indian sub-continent.

e South China Tiger (P. t. amoyensis), although this subspecies has not been directly observed in the
wild since the 1970s and is possibly extinct.

Three subspecies previously recognised based on morphology are extinct:

e Bali Tiger (P. t. balica Schwarz, 1912): Bal.

e Javan Tiger (P. t. sondaica (Temminck, 1844)): Java.

e Caspian Tiger (P. t. virgata (llliger, 1815)): dry river valleys of the Takla Makan, western slopes of the
Tianshan mountains, Amudarya and Syrdarya river valleys, shores of the Caspian Sea, Elburz mountains,
eastern Turkey, Tigris and Euphrates River valleys.

However, given the varied interpretations of existing data, the taxonomy of this species is currently
under review by the IUCN SSC Cat Specialist Group.

Assessment Information

Red List Category & Criteria: Endangered A2abcd ver 3.1
Year Published: 2022

Date Assessed: December 15, 2021

Justification:
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The Tiger is listed as Endangered under criterion A2abcd. Based on the evidence of Tiger population
and/or range declines across the 30-year assessment period (upper bound of GL (7-10 years)) in at least
nine of the 13 countries, which had extant Tiger subpopulations at the beginning of the assessment
period, we applied a conservative precautionary approach to the assessment. However, we recognize
that there are several uncertainties (see below) in the available data from the past and that the
classification of Endangered as opposed to Vulnerable is marginal.

There are only two population estimates available that may be used as baselines for estimating
population changes over the past three generations (21-30 years): 1) in 1998, the global Tiger
population was estimated at 5,000 to 7,000 Tigers (Seidensticker et al. 1999) and 2) in 1996, Nowell and
Jackson (1996) estimated global Tiger numbers at 8,262 (based on a summation of their regional
estimates). Based on the most recent national estimates (see Supplementary Information), the global
Tiger population numbers between 3,726 and 5,578 individuals and is restricted to ten countries.
Assuming that, on average, 70% of Tigers in a subpopulation are mature (see Supplementary
Information), this provides a best estimate of 3,140 (2,608-3,905) mature individuals. Comparing the
numbers of Seidensticker et al. (1999) to the upper and lower bounds of the current population
estimate results in estimated population declines ranging from 22% to 63%. Based on these results, the
Tiger qualifies for a range of possible Red List Categories from Near Threatened to Endangered applying
criterion A2ab (see Supplementary Information). Comparing the estimate of Nowell and Jackson (1996)
to the upper and lower bound of the current population estimate results in population declines ranging
from 53% to 68%, classifying the Tiger as Endangered under criterion A2ab in all cases (see
Supplementary Information). Based on these analyses, we classify Tigers as Endangered under criterion
A2ab for several reasons: 1) of the nine possible outcomes from these comparisons, five result in
assessing Tigers as Endangered (see Supplementary Information), 2) a precautionary approach is
warranted given the severe, ongoing threats to Tigers and their extirpation from several countries since
the turn of the century (see below and Supplementary Information), 3) a precautionary approach is
recommended by the IUCN Guidelines and, 4) even if the lower bound of the estimated population
decline would be applied, the IUCN’s five-year rule would only allow moving a taxon from a Category of
higher threat to a Category of lower threat if none of the Criteria of the higher Category has been met
for five years, which is highly unlikely for the Tiger.

Comparing Seidensticker’s et al. (1999) estimate and Nowell and Jackson’s (1996) estimate with the
current estimated population size in 2021 results in applied generation lengths of 7.7 years and 8.3
years respectively, both of which fall within the estimated range of the estimated Generation Length of
7-10 years (see Population section). The calculations over 7 or 10 years would not change the decline
significantly to change the listing of the Tiger as Endangered. Moreover, information on trends in global
Tiger numbers in the 1990s are insufficient to justify linear or exponential extrapolation of the global
population to explore the full range of the 7- to 10-year generation length.

Evidence indicates that Tigers have undergone a range contraction of >50% over the past three
generations leading to a suspected population reduction of >50%, thereby satisfying subcriterion A2c. In
1994, Dinerstein et al. (1997) estimated to total 1.64 million km? in 159 Tiger Conservation Units (TCUs),
roughly equivalent to discrete meta-populations, not including Russia (later estimated at 270,0000 km?,
making the total 1,910,000 km? (Sanderson et al. 2006)) and China. This exercise was revised and
updated ten years later, when the occupied Tiger range was estimated at 1.1 million km? in 74 Tiger
Conservation Landscapes (roughly equivalent to discrete meta-populations; Sanderson et al. 2006). The
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TCL analysis was conducted again in 2021 (Sanderson et al. in prep.) when the occupied range was
978,293 km?, a 54% decline since 1994 and a 7% decline since 2001. That there are currently between
654,254 and 1,030,027 km? of unoccupied Tiger habitat (includes 654,254 km? of Restoration
Landscapes and 375,773 km? of Survey Landscapes (Sanderson in prep.) is testament to the severity of
poaching of Tigers and their prey and recent local extinctions in Viet Nam, Cambodia and Lao PDR are
directly attributed to poaching (Sanderson et al. 2006, O’Kelly et al. 2012, Johnson et al. 2016). Based on
this, we infer a >50% population reduction over the past three generations, thereby satisfying
subcriterion A2d.

Declines over the past three generations are largely due to poaching and habitat loss. Both threats
continue throughout the Tiger range; hence, criterion Al was dismissed (Walston et al. 2010; Sanderson
et al. 2006 and in prep.; Robinson et al. 2015). Criteria A3 and A4 were also dismissed because future
trends are unclear. In parts of the Tiger’s range, Tigers have more recently been protected from these
threats well enough to stabilize or even increase Tiger numbers (e.g., some protected areas in India,
Nepal, Thailand, and NE Asia; Dhakal et al. 2014, Duangchantrasiri et al. 2016, Jhala et al. 2019).
However, in other areas, such as most of Southeast Asia, Tiger numbers continue to decline (Walston et
al. 2010, Raspone et al. 2019). These regional trends are expected to continue, with some gains in South
and possibly Northeast Asia and further declines in Southeast Asia. Gains in South Asia with high Tiger
densities may well offset losses in Southeast Asia, resulting in an increasing future trend in global Tiger
numbers.

Seidensticker et al. (1999) and Nowell and Jackson (1996) did not specify whether the estimate of
5,000-7,000 and 8,262 Tigers, respectively, reflected all cohorts or only mature individuals. Still, given
the low quantity and quality of data available at the time, it is likely that it included all cohorts except,
perhaps, cubs, which are not normally included in population estimates. If that were the case, the
estimate of mature individuals would have been lower, possibly representing <50% decline needed to
qualify as Endangered. Neither of these two estimates from the 1990s were based on significant field
surveys where population density was estimated or modelled from known densities, and hence caution
has to be taken when estimating population trends. Nevertheless, they are the only most accurate
available estimates to compare the current estimated population size to. Moreover, the decline in Tiger
occupancy of >50% may not represent a >50% population decline because the decline was
predominantly in Southeast Asia, where Tiger densities and subpopulations are relatively low. The low
Tiger subpopulations in Southeast Asia, even at the start of the assessment period, means that their
contribution to the overall range-wide decline of Tiger numbers may be relatively small. However, given
intense pressures on Tiger subpopulations from poaching and habitat loss, the extirpation of Tigers from
Viet Nam, Cambodia, Lao PDR since the turn of the century, and vast tracts of habitats across the
species range, including regions in South Asia where the species is still sparsely distributed, or entirely
absent, we believe a conservative, precautionary approach is warranted.

We provide the first reasonably rigorous estimate of global Tiger numbers, based largely on capture-
recapture and occupancy methodologies (see Supplementary Information). This is particularly true for
South Asia range states, which make up 76% of the global population. As such, it sets a realistic baseline
for future Red List evaluations. We caution the use of previous Red List estimates as a basis of
comparison because of the lack of scientific rigour and poor range-wide sampling coverage. For
example, the estimate of mature individuals (2,154 Tigers) from Walston et al. (2010) used in the 2011
and 2015 IUCN Red List Assessments of Tigers is very likely an underestimate of the number of mature
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individuals because it included only protected areas large enough to contain 75 adult Tigers, and hence,
excluded many smaller protected areas known to contain mature, breeding Tigers. Further, many
protected areas that were subsequently surveyed were not included in this analysis. Hence, this
estimate was not and will not be appropriate as a baseline for comparison for future Red List
Assessments.

For further information about this species, see Supplementary Material.

Previously Published Red List Assessments

2015 — Endangered (EN)
https://dx.doi.org/10.2305/IUCN.UK.2015-2.RLTS.T15955A50659951.en

2011 - Endangered (EN)
2010 — Endangered (EN)
2008 — Endangered (EN)
2002 — Endangered (EN)
1996 — Endangered (EN)
1994 — Endangered (E)
1990 - Endangered (E)
1988 — Endangered (E)

1986 — Endangered (E)

Geographic Range

Range Description:

Tigers once inhabited a wide range of countries in Asia, spanning from Turkey in the west to the eastern
coast of Russia, and from the Indonesian islands of Java and Bali in the south to 55°N latitude in the far
east of Russia (Sanderson et al. in prep.). Over the past 100 years, Tigers have disappeared from
Singapore (1930s), Bali (1940s), Java and Hong Kong (1960s), central Asia (1970s), most of the mainland
temperate (1980s) and tropical (1990s) China, and more recently from the Southeast Asian countries of
Viet Nam, Lao PDR and Cambodia (2000s) (Sanderson et al. in prep.). Tigers now occupy less than 7% of
their historical range, with a 7% decrease from 1,049,430 km? in 2001 to 978,293 km? in 2020. Breeding
subpopulations of Tigers presently are confirmed in Bangladesh, Bhutan, China, India, Indonesia,
Malaysia, Myanmar, Nepal, Russia, and Thailand. Tigers are confirmed in Myanmar, but southern and
eastern Myanmar subpopulations are likely dependent on immigration from Thailand.

In 1994, the first comprehensive assessment to delineate the Tiger range was conducted
(Wikramanayake et al. 1998). Priority areas for Tiger conservation were estimated to total 1.64 million
km? in 159 Tiger Conservation Units (TCUs), roughly equivalent to discrete meta-populations, not
including Russia and China (later estimated at 270,0000 km?: Sanderson et al. (2006)). In general, this
was considered representative of current distribution, but Tigers were only found in 47% of the TCUs,
and 89% were scored as experiencing medium to high levels of poaching of Tigers and prey.

© The IUCN Red List of Threatened Species: Panthera tigris — published in 2022.
https://dx.doi.org/10.2305/IUCN.UK.2022-1.RLTS.T15955A214862019.en


https://dx.doi.org/10.2305/IUCN.UK.2022-1.RLTS.T15955A214862019.en

This exercise was revised and updated ten years later. In delineating Tiger Conservation Landscapes
(TCLs), greater emphasis was placed on actual Tiger presence and breeding (Sanderson et al. 2006).
Tiger Conservation Landscapes were defined as areas with sufficient habitat to conserve at least five
Tigers and areas where Tigers have been confirmed to exist in the past decade. Tiger range was
estimated at 1.1 million km? in 76 TCLs (roughly equivalent to discrete meta-populations). This
represented a 41% decline from the area described a decade earlier (in South and Southeast Asia, a
drop from 1.55 million km? to 914,000 km?2: Sanderson et al. (2006)), attributed this primarily to
poaching pressure (Dinerstein et al. 2007). Deforestation has also caused habitat loss, particularly in
Sumatra and Myanmar (Wikramanayake et al. 2011, Joshi et al. 2016). However, this apparent decline is
also due to more refined information. For instance, landscapes with Tigers in India were much smaller
and more fragmented than previously estimated by Sanderson et al. (2006). The Tiger Conservation
Landscapes are currently being revised (Sanderson et al. in prep.: TCL V3). The current assessment
identifies 71 Tiger Conservation Landscapes based on data from 2020 (Sanderson et al. in prep.: TCL V3).
A review of TCLs highlighted that only 21% of the area is legally protected. However, only about 9% of
the TCL area was protected in IUCN Categories | or Il (defined as ‘strictly protected areas’). Management
effectiveness (based on METT scores for a sub-set of protected areas) was generally poor in the
protected areas due to widespread regulatory, budgetary, and enforcement constraints, and hunting
was cited as the main threat. Furthermore, some TCLs are designated concessions for resource
extraction (timber, plantations, oil, minerals, etc.; Forrest et al. 2011).

In 2010, Walston et al. identified 42 Source Sites across the Tiger range. Source Sites were defined as
areas with the confirmed presence of Tigers and evidence of breeding, population estimates of >25
breeding females, legal protection, and embedded in a larger habitat landscape with the potential to
hold >50 breeding females. Since the publication, Tigers have been extirpated from the only Source Site
in Lao PDR (Rasphone et al. 2019), and several others were also identified as supporting fewer Tigers
than previously estimated (Harihar et al. 2018a). Some areas that meet Walston et al.’s (2010) criteria
but were previously not identified as source sites have also been documented, especially in South Asia.
As more information on Tiger subpopulations emerges, there is a need to reassess source sites globally,
for example, while Bhutan was initially listed as a country that did not contain any source sites,
breeding subpopulations within protected areas have been documented there over the past decade.
Globally, over 60% of Tiger subpopulations likely occur within protected areas. About 65% of India’s
estimated 2,967 Tigers occur in Tiger reserves, highlighting the importance of source sites (Jhala et al.
2020). Even as conservation efforts continue to be prioritized in these vital source sites, there is
increasing evidence of the relevance of habitats beyond protected area boundaries that also hold the
potential to support breeding source subpopulations or have immense recovery potential in addition to
being critical corridors to connect source subpopulations (Chanchani et al. 2016, Thapa and Kelly 2017,
Jhala et al. 2020, Karanth et al. 2020).

While coarse-scale data on Tiger occurrence is increasingly available across most areas where the
species is extant, there are still some significant data gaps on Tiger occurrence at finer spatial scales,
particularly in some remote and sparsely populated regions of SE Asia and the Himalaya of India, Nepal
and Bhutan. Cumulatively, these areas may span several hundred thousand kilometres of habitat —
where information on occurrence, subpopulations and breeding status is sparse. It is likely that Tiger
subpopulations currently only occur in low densities in these habitats, but there may be significant
recovery potential or accommodate range shifts due to climate change.
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The indigenous range of the Tiger has been determined by examining an extensive database of current
and historical records of species occurrence (Sanderson et al. in prep.) and intersecting them with
Dinerstein et al.'s (2017) ecoregional boundaries. Accordingly, the ecoregions which currently support,
or once supported, breeding subpopulations have been identified as the indigenous range. As part of
the revision of the Tiger Conservation Landscapes (Sanderson et al. in prep.), an analysis of the available
habitats within the indigenous range was conducted using information from recent surveys and Tiger
records. As a result of this analysis, two broad range types have been identified: (1) extant ranges,
where Tiger presence has been detected as of 2020; and (2) presence uncertain, where surveys have
not been conducted or are insufficient to determine whether Tigers exist. We have classified all parts of
the indigenous range that do not qualify as extant or presence uncertain as extinct for this assessment.

Please see Supplementary Information for details of distribution by range state.

For further information about this species, see Supplementary Material.

Country Occurrence:

Native, Extant (resident): Bangladesh; Bhutan; China (Heilongjiang, lilin, Tibet [or Xizang]); India
(Andhra Pradesh, Arunachal Pradesh, Assam, Bihar, Chattisgarh, Goa, Jharkand, Karnataka, Kerala,
Madhya Pradesh, Maharashtra, Orissa, Rajasthan, Sikkim, Tamil Nadu, Uttar Pradesh, Uttaranchal, West
Bengal); Indonesia (Sumatera); Malaysia (Peninsular Malaysia); Myanmar; Nepal; Russian Federation
(Amur, Khabarovsk, Primoryi); Thailand

Native, Extant (passage): China (Hainan, Ningxia)

Native, Possibly Extinct: China (Shaanxi); India (Himachal Pradesh, Jammu-Kashmir, Manipur,
Meghalaya, Mizoram, Nagaland, Tripura)

Native, Extinct: Afghanistan; Armenia; Azerbaijan; Cambodia; China (Anhui, Beijing, Chongqing, Fujian,
Gansu, Guangdong, Guangxi, Guizhou, Hebei, Henan, Hubei, Hunan, Jiangsu, Jiangxi, Liaoning, Nei
Mongol, Qinghai, Shandong, Shanghai, Shanxi, Sichuan, Tianjin, Xinjiang, Yunnan, Zhejiang); Hong Kong;
India (Chandigarh, Dadra-Nagar-Haveli, Daman, Delhi, Gujarat, Haryana, Pondicherry, Punjab); Indonesia
(Bali, Jawa); Iran, Islamic Republic of; Kazakhstan; Korea, Democratic People's Republic of; Kyrgyzstan;
Lao People's Democratic Republic; Pakistan; Russian Federation (Chechnya, Dagestan, Ingushetiya,
Kabardino-Balkariya, Karachaevo-Cherkessiya, Krasnodar, Stavropol); Singapore; Tajikistan; Turkey;
Turkmenistan; Uzbekistan; Viet Nam

Extinct & Vagrant: Irag; Mongolia; Ukraine
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Population

The Tiger population estimate of between 3,726 and 5,578 individuals (not including cubs; see
Assessment Rationale and Supplementary Information) is the first reasonably rigorous estimate of
global Tiger numbers, based largely on capture-recapture and occupancy methodologies. Based on
IUCN definitions of mature individuals (which we estimate at comprising ~70% of the camera-trapped
population of Tigers; see Supplementary Information), this gives an estimated range of between 2,608
and 3,905 mature individuals, with a best estimate of 3,140.

However, there is considerable variation among countries in the methods used to calculate the
estimate, the time period for which the estimate refers to, and potential double-counting of individuals
in transboundary subpopulations. For example, the population estimate for Bhutan was based on
surveys conducted in 2014 (DoFPS 2015), and our estimate for Indonesia was based on data collected
between 2004 and 2018 and using estimated forest cover from 2017. Updated national population
estimates, using similar methodologies to those in published studies (DoFPS 2015, DNPWC and DFSC
2018, Aziz et al. 2019, Jhala et al. 2020) are expected from Bangladesh, Bhutan, India, Nepal, and Russia
in 2022 based on field-surveys conducted since 2021.

We believe our population estimate sets the first realistic baseline for future Red List (re-) assessments
and other evaluations, but we caution the use of previous global estimates as a basis of comparison
because of the lack of scientific rigour and poor range-wide sampling coverage. However, these
estimates (Seidenstricker et al. 1999, and Nowell and Jackson 1998) are the only available estimates to
compare the current population estimate to, to estimate the population trend in the past. Nevertheless,
for example, the estimate of mature individuals (2,154 Tigers) from Walston et al. (2010) used in the
2011 and 2015 IUCN Red List Assessments of Tigers is very likely an underestimate of the number of
mature individuals because many protected areas were not included in the analysis (see Rationale;
Chundawat et al. 2011, Goodrich et al. 2015). Therefore, this estimate has not been used for estimating
past population declines. Hence, our estimate can by no means be interpreted as an increase over
previous Red List Assessments. Rather, it is a complete counting using more reliable methodologies.
Furthermore, while Tiger numbers have increased in some sites, particularly in India and Nepal (e.g.,
Western Ghats, India, Central India, and Terai Arc Landscape across India and Nepal), they have also
declined in key areas, especially in mainland SE Asia, e.g., Lao PDR has lost its Tigers since the last
Assessment in 2015 and Tigers appear to be in steep decline in Malaysia (Dhakal et al. 2014, O’Kelly et
al. 2012, Duangchantrasiri et al. 2016, Johnson et al. 2016, Harihar et al. 2020, Jhala et al. 2020; see also
Supplementary Information).

Currently, the governments of India, Nepal, Bhutan, Bangladesh and Indonesia have implemented
rigorous and regular monitoring to estimate country-wide abundance or occupancy (Indonesia).
However, because methodologies change over time and are focused on estimating abundance rather
than trends, it is difficult to elucidate temporal trends from the results (see Supplementary
Information). Other countries have yet to implement rigorous methodologies at the country scale.
However, all countries have long-term monitoring to estimate density in some protected areas and
Indonesia has conducted two island-wide occupancy surveys on Sumatra that were key to estimating
island-wide abundance (see Supplementary Information). Moving forward, countries must standardize
their country-wide estimates in a way that focuses on accurate and precise measurement of temporal
and spatial trends.
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For further information about this species, see Supplementary Material.

Current Population Trend: Decreasing

Habitat and Ecology (see Appendix for additional information)

Extant Tiger subpopulations occur in the tropical, subtropical and temperate forests of South and
Southeast Asia and the temperate evergreen forests of Palaearctic realms in Russia and China. Tigers
are habitat generalists, and have adapted to diverse habitats inclusive of equatorial rainforests and
mangroves in India and Sumatra, semi-arid habitats of western India, Himalayan deciduous and
evergreen forests up to elevations of about 4,500 m and temperate forests in northeast Russia and
China.

Availability of a sufficient prey base of large ungulates is the Tiger's primary habitat requirement: "wild
pigs and deer of various species are the two prey types that make up the bulk of the Tiger's diet, and in
general Tigers require a good population of these species to survive and reproduce" (Sunquist and
Sunquist 2002). Tigers need to kill 50-60 large prey animals per year (Karanth et al. 2004, Hayward et
al. 2012, Miller et al. 2013). However, when large prey populations are depleted they opportunistically
predate on sub-optimal prey such as birds, fish, rodents, insects, amphibians, reptiles, and other
mammals such as primates and porcupines. Tigers can also take ungulate prey much larger than
themselves, including large bovids (Water Buffalo, Gaur, Banteng), and rarely even Asian Elephants and
rhinos. However, like many large carnivores, preferred prey essential for successful reproduction are
species that are approximately the same weight as Tigers themselves (Hayward et al. 2012).

Tigers are generally solitary, with adults maintaining exclusive territories or home ranges. Adult female
home ranges seldom overlap, whereas male ranges typically overlap with 1-3 females, a typical pattern
of social organisation among solitary felids. Tiger home ranges are small where prey is abundant; e.g.,
female home ranges in Chitwan averaged 20 km?, while in the Russian Far East, they are much larger at
about 400 km? (Sunquist and Sunquist 2002, Goodrich et al. 2010). Similarly, reported Tiger densities
range from a maximum of 15-19 Tigers per 100 km? where prey is abundant (India's Kaziranga and
Corbett National Parks) to as low as 0.13—0.45 per 100 km? where prey is more thinly distributed, as in
Russia's Sikhote Alin Mountains (Soutyrina et al. 2013, Matiukhina et al. 2016, Jhala et al. 2020). In
general, Tiger densities are higher in alluvial flood plains and tropical deciduous forests than tropical
moist, evergreen forests of South and Southeast Asia and temperate habitats of far East Asia.

Tigers occur at their highest densities in protected areas with a long management history for the
species, which attests to how habitats relatively free of anthropogenic pressure can serve as vital source
sites. Yet, the relationship between human disturbance and Tigers is complex, with breeding
subpopulations sometimes persisting at relatively high densities in areas subject to pressures including
grazing, logging and extracting non-timber forest products (Linkie et al. 2008, Rayan and Mohamad.
2009, Jhala et al. 2020). In addition, there are breeding Tiger subpopulations that may co-occur quite
extensively with people. It is, however, likely that Tiger population dynamics are more unstable in such
areas and that survival across age classes is lower as a function of reduced availability of secure
habitats. These aspects of how Tiger subpopulations have adapted to human-dominated landscapes
merit greater attention, given that most potential Tiger habitats lie outside of protected areas and that
many such sites may have significant recovery potential. A related aspect pertains to how Tiger
subpopulations can adapt to use human-created habitats (such as sugarcane and oil palm plantations)
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that resemble or have replaced natural habitats, particularly when such areas also support wild
ungulates (Warrier et al. 2020). Such behavioural adaptations have important implications for this
species' ability to persist in the face of stressors such as habitat fragmentation, land-use change and
climate impacts on habitats and will often result in increased human-Tiger conflict.

Systems: Terrestrial

Use and Trade

All Tiger subspecies have been listed in Appendix | of the Convention on International Trade in
Endangered Species of Wild Fauna and Flora (CITES) since 1975 (except for Amur Tiger, Panthera tigris
altaica, which was added to Appendix | in 1987). Effectively this means that all international
commercial trade in Tigers, their parts, products and derivatives, has long been prohibited. However, in
parts of the range, Tiger trade occurs in non-government controlled areas (e.g., northern Myanmar
bordering China), and implementing effective enforcement of laws and regulations is complicated
(Oswell 2010). Also, there are deep-rooted cultural practices of consuming Tiger body parts in many
countries where Tigers occur in South and Southeast Asia (Verheji et al. 2010, Stoner and Pervushina
2013, Wong and Krishnaswamy 2019).

A Tiger skin could be sold in India for USD 1,500, and in China for USD 16,000 more than ten years ago
(Loveridge et al. 2010). All parts of Tiger can be traded for USD 10,000-70,000 (Damania et al. 2008).
Tiger poachers, however, earned at most USD 100-200 (Loveridge et al. 2010). Tiger wine is sold in East
and Southeast Asia at USD 80-1,000 per bottle depending on age and prestige (UNODC 2020). Tiger
glue bars of 100 g are sold in Viet Nam for USD 1,000 (UNODC 2020). Tiger products were found for
sale in 2005-2006 at costs of (average per gram, prices in CNY): raw Tiger bone 53.3 CNY, Tiger bone gel
3.6 CNY, Tiger bone wine 150 CNY. In wholesale markets, Tiger bone was sold for 10 CNY/g (Nowell and
Xu 2007). Tiger skin chubas (traditional cloaks) were found for sale at an average price of 16,666 CNY
(USD 3,370) in 2006 (Nowell and Xu 2007).

Skins, claws and canines are prestige display items for elite members of society. It had been reported
anecdotally from Indonesia and Nepal that Tiger skins, in particular, were given as gifts to high-ranking
police and military officers by junior officers seeking promotion. Similarly, specimens mounted using
professional taxidermy were restricted to wealthy and politically powerful individuals. However, these
practices are believed to have declined, and skin possession, in general, was assessed to have reduced
due to the ease of detection and risks of transporting and displaying the items. Nevertheless, Tiger
skins are still traded and worn in western China and Tibet (Wong 2015).

Bones, meat, and organs are believed to have healing properties for different ailments in Traditional
Chinese Medicine, even whiskers, urine and scats (Stoner 2012). During the COVID-19 pandemic, Tiger
products were advertised for their properties in protecting the owner against infection (Banks 2020).
Belief in the healing properties of body parts blends with belief in spiritual/shamanistic healing powers
in Bangladesh (Saif et al. 2016, 2018). Canines and claws are worn for prestige and jewellery in some
places; in parts of Thailand, they are spiritual amulets protecting the wearer. A similar belief has been
recorded in Bangladesh, with forest users believing a morsel of Tiger bone will protect them from
attack (Saif et al. 2016, 2018). Elsewhere across the Tiger’s range, the trade and use of body parts for
occult practices, talismans and medicine have also come to light through seizures.
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Within Viet Nam and China, demand for Tiger products is high. The rising affluence of consumers
across the region has increased the consumption of Tiger products (Linkie et al. 2018, TRAFFIC 2019). In
Viet Nam, research conducted in 2017 suggested consumption rates as high as 11% of the population
in Hanoi and Ho Chi Minh cities (Davis et al. 2020), while in China, a 2007 TRAFFIC survey reported
declining availability of Tiger products in Traditional Chinese Medicine (Nowell and Xu 2007).

In both Viet Nam and China, Tiger bone is made into a ‘tonic’, with a preference for whole bones
steeped in alcohol in China, whereas in Viet Nam, the bones are rendered into a glue, a morsel of
which can then be dissolved into hot water (Stoner 2012). Research conducted in Viet Nam and China
suggests that a desire to consume wild Tigers is preferred over farmed Tigers or Lions (wild or farmed),
but consumers will use all options (Coals et al. 2020). Consumption of Tiger bone tonic is a status
symbol, and Tiger wine is given as a gift (UNODC 2020). Continued demand for Tiger bone supplies led
to seeking analogue species such as Lion, with much supply coming from the legal farming and
euthanasia of Lions in South Africa until the trade ban (Milliken and Shaw 2012, Williams et al. 2017,
EMS Foundation and Ban Animal Trading 2018, Ban Animal Trading and EMS Foundation 2020), Jaguar
(Lemieux and Bruschi 2019) and many other species such as leopards and clouded leopards. There have
been increasing reports of Tiger farming to meet rising demand and falling wild stocks in the last ten
years, and anecdotal reports of wild Tigers captured live to stock breeding programs (Environmental
Investigation Agency 2017, UNODC 2020). Multiple nations in the European Union have also been
implicated in exporting live Tigers from private collections to countries with breeding facilities (Musing
2020). In contrast, some facilities in Europe have begun processing captive Tiger products and shipping
them back to Viet Nam (TRAFFIC and WWF 2020). Tastes of elite business people and criminal bosses
in the Golden Triangle have led to the consumption of Tiger meat.

Research suggests that Asian diasporas carry Tiger and other big cat consumption habits and establish
new consumption centres outside Asia. A 2019 survey of shops in Viethamese communities in South
Africa found that Tiger products were widespread (Nguyen 2019).

Threats (see Appendix for additional information)

Hunting of Tigers and their prey has been the main driver of Tiger population declines during the
assessment period (i.e., since 1991). Poaching for illegal trade in high-value Tiger products including
skins, bones, meat, and tonics, is a primary threat to Tigers, which, along with prey depletion, has led
to their recent disappearance from broad areas of otherwise suitable habitat and continues at
unsustainable rates. Tiger occupancy has declined 53% since 1997 (Dinerstien et al. 1997) and 20%
since 2005 (Sanderson et al. 2006 and in prep.), with the decline largely attributed to poaching, though
habitat loss has also been considerable during that period. That there are roughly one million square
kilometres of unoccupied Tiger habitat (Sanderson et al. 2006) is a clear indication that poaching of
Tiger and prey is the greatest threat to Tigers range-wide (Chapron et al. 2008). Poaching was identified
as the primary cause of mortality for Tigers in Russia (Goodrich et al. 2008, Kerley et al. 2002). The loss
of Tigers in Lao PDR during the assessment period also appeared to be driven by targeted poaching of
Tigers (Rasphone et al. 2019). Hunting is particularly significant in Southeast Asia, where intense
snaring and poisoning have driven declines in Tigers and their prey (Lynam et al. 2010; Johnson et al.
2016; Gray et al. 2017a, 2018). Tigers are particularly susceptible to illegal transnational trade (Oswell
2010, Stoner and Pervushina 2013, Hossain et al. 2018, Wong and Krishnaswamy 2019).

Asia is a densely populated and rapidly developing region, bringing huge pressures to bear on the large
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areas of habitat required for viable Tiger subpopulations. The main drivers of Tiger habitat loss and
fragmentation are conversion of forest land to agriculture and silviculture, commercial logging, human
settlement, and linear infrastructure development are the main drivers of Tiger habitat loss and
fragmentation. With their substantial dietary requirements, Tigers require a healthy large ungulate prey
base, but these species are also under heavy human hunting pressure and competition from domestic
livestock.

Habitat fragmentation driven by linear infrastructure development, land-use change, and urbanization
can drive the extinction of Tiger subpopulations (e.g., Mondal and Nagendra 2011, Joshi et al. 2016).
Tigers can become locally or functionally extinct in areas where habitat connectivity is severed or
severely compromised (Gopal et al. 2010; Harihar et al. 2018b, 2020). Land-use change simulations
coupled with connectivity analysis using Tiger genetic data from Central India has established that
genetic variability (heterozygosity) will decrease in the future, greatly elevating extinction risks for small
and isolated subpopulations (Thatte et al. 2018). Such effects may be mitigated to an extent by
regulating development and land-use change around reserves, and human activity in areas already
developed (e.g., along roads). Other recent research also outlines how fragmentation and isolation can
lead to inbreeding depression and atypical phenotypic variation in Tiger subpopulations (Khan et al.
2021, Sagar et al. 2021). While evidence for fragmentation impacts of habitat fragmentation on Tiger
and wild prey populations and movements is growing, Tiger conservation landscapes continue to be
transformed by linear infrastructure and other threats at unprecedented rates across Tiger range states
(Carter et al. 2020, Jayadevan et al. 2020, Palmeirin and Gibson 2021).

Tiger attacks on livestock and people can lead to intolerance of Tigers by neighbouring communities
and present an ongoing challenge to managers to build local support for Tiger conservation and lead to
high rates of retaliatory killing of Tigers (Goodrich 2010, Miquelle et al. 2005). In some areas, there
have been many human deaths — for example, at least 40 people were killed by Tigers in the
Sundarbans mangrove forest of Bangladesh and India in 2000-2010 (Barlow et al. 2013), and 320
people were killed in India from 2014 to 2020 (Manoj 2021). The retaliatory killing of Tigers in response
to attacks on people and livestock is common and often assumed to be a significant cause of
population decline, but this has never been systematically recorded.

Infectious disease in Tigers has been little studied and is poorly understood, but several Tiger deaths
have been attributed to canine distemper virus infection, including a significant loss of Tigers from
Sikhote-Alin Zapovednik in Russia (Quigley et al. 2010, Goodrich et al. 2012, Seimon et al. 2013, Gilbert
et al. 2014). Disease can also impact Tiger prey, e.g. African Swine Fever is a significant concern in
Russia and Indonesia and will likely spread throughout the Tiger range (Luskin et al. 2021).

Conservation Actions (see Appendix for additional information)

At a Tiger Summit held in St Petersburg, Russia in November 2010, the 13 Tiger Range Countries
adopted a Global Tiger Recovery Program (GTRP 2010). The goal was to effectively double the number
of wild Tigers by 2022 through actions to:

i) effectively preserve, manage, enhance and protect Tiger habitats;

ii) eradicate poaching, smuggling and illegal trade of Tigers, their parts and derivatives;
iii) cooperate in transboundary landscape management and in combating illegal trade;
iv) engage with indigenous and local communities;
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v) increase the effectiveness of Tiger and habitat management; and
vi) restore Tigers to their former range.

All of these actions are being implemented by governments and NGOs to varying degrees in each range
state. Details by country can be found in the Supplementary Information.

The Tiger Summit was attended by Heads of State, including Russia, China, Lao PDR, Nepal and
Bangladesh, and represented significant government commitment to Tiger conservation. This Summit
is expected to be repeated in 2022 to assess progress towards the goal at the end of the 12-year
deadline for doubling global Tiger numbers, and plan for the next 12 years.

The future of Tigers depends upon the Asian governments creating effective Tiger landscapes by
conserving large areas of suitable habitat and by maintaining habitat connectivity. Within these
landscapes, the most urgent need is to first secure the Source Sites (sensu Walston et al. 2010) -
protected areas with the potential to contain viable Tiger subpopulations - where most of the global
Tiger population is now clustered. However, many Source Sites are currently too threatened to deliver
their potential as the demographic sources for species recovery (Walston et al. 2010). Key to success
will be eliminating poaching and illegal trade in Tigers and their prey and habitat loss and degradation
within and outside of protected areas, while ensuring connectivity within Tiger Conservation
Landscapes. Further, with only 21% of Tiger habitat protected, expanding protected area systems,
enlarging the conservation portfolio to include areas beyond protected areas, restoring connectivity
between protected habitat remnants, as well as improving the management effectiveness of existing
protected areas (Hossain et al. 2018, Stolton et al. 2019) will be critical to recovery. In many areas,
these will require empowering and enabling communities living within and around Tiger habitats to
contribute to conservation actively.

Better collaboration among Tiger conservation organizations, including NGOs and government, is also
needed, including developing an agreed-upon and shared vision and strategy for Tiger conservation and
sustainable financing thereof.

The absence of Tigers across much of the species’ historical range, largely due to poaching of both
Tigers and prey, presents opportunities for future range expansion and targeted Tiger reintroductions
and translocations. Tigers have been successfully reintroduced into a number of protected areas in
India and Russia (Sankar et al. 2010, Sarkar et al. 2016, Kolipaka et al. 2017, Rozhnov et al. 2021) and
there are ongoing plans for reintroduction into former range countries including Kazakhstan and
Cambodia (Chestin et al. 2017, Gray et al. 2017b).

For further information about this species, see Supplementary Material.
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Appendix

Habitats

(http://www.iucnredlist.org/technical-documents/classification-schemes)

Heavily Degraded Former Forest

Habitat Season  Suitability ma;g:tance?
1. Forest -> 1.1. Forest - Boreal Resident  Suitable Yes
1. Forest -> 1.4. Forest - Temperate Resident  Suitable Yes
1. Forest -> 1.5. Forest - Subtropical/Tropical Dry Resident  Suitable Yes
1. Forest -> 1.6. Forest - Subtropical/Tropical Moist Lowland Resident  Suitable Yes
1. Forest -> 1.7. Forest - Subtropical/Tropical Mangrove Vegetation Above Resident  Suitable Yes
High Tide Level

1. Forest -> 1.8. Forest - Subtropical/Tropical Swamp Resident  Suitable Yes
1. Forest -> 1.9. Forest - Subtropical/Tropical Moist Montane Resident  Suitable Yes
2. Savanna -> 2.2. Savanna - Moist Resident  Suitable Yes
3. Shrubland -> 3.3. Shrubland - Boreal Resident  Marginal -
3. Shrubland -> 3.4. Shrubland - Temperate Resident  Marginal -
3. Shrubland -> 3.5. Shrubland - Subtropical/Tropical Dry Resident  Suitable Yes
3. Shrubland -> 3.6. Shrubland - Subtropical/Tropical Moist Resident  Suitable Yes
4. Grassland -> 4.4. Grassland - Temperate Resident ~ Marginal -
4. Grassland -> 4.5. Grassland - Subtropical/Tropical Dry Resident  Suitable Yes
4. Grassland -> 4.6. Grassland - Subtropical/Tropical Seasonally Resident  Suitable Yes
Wet/Flooded

4. Grassland -> 4.7. Grassland - Subtropical/Tropical High Altitude Resident  Marginal -
5. Wetlands (inland) -> 5.4. Wetlands (inland) - Bogs, Marshes, Swamps, Resident  Suitable Yes
Fens, Peatlands

13. Marine Coastal/Supratidal -> 13.4. Marine Coastal/Supratidal - Coastal Resident  Suitable Yes
Brackish/Saline Lagoons/Marine Lakes

14. Artificial/Terrestrial -> 14.3. Artificial/Terrestrial - Plantations Resident  Marginal -
14. Artificial/Terrestrial -> 14.4. Artificial/Terrestrial - Rural Gardens Passage  Marginal -
14. Artificial/Terrestrial -> 14.6. Artificial/Terrestrial - Subtropical/Tropical Resident  Suitable Yes

Use and Trade

(http://www.iucnredlist.org/technical-documents/classification-schemes)
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End Use Local National International
3. Medicine - human & veterinary No Yes Yes
10. Wearing apparel, accessories Yes Yes Yes
12. Handicrafts, jewellery, etc. No Yes Yes
13. Pets/display animals, horticulture No Yes Yes
15. Sport hunting/specimen collecting No Yes No
16. Establishing ex-situ production * No Yes Yes

Threats

(http://www.iucnredlist.org/technical-documents/classification-schemes)

Threat Timing Scope Severity Impact Score
2. Agriculture & aquaculture -> 2.1. Annual & Ongoing Minority (50%)  Causing/could Low impact: 5
perennial non-timber crops -> 2.1.1. Shifting cause fluctuations
agriculture
Stresses: 1. Ecosystem stresses -> 1.1. Ecosystem conversion
1. Ecosystem stresses -> 1.2. Ecosystem degradation
1. Ecosystem stresses -> 1.3. Indirect ecosystem effects
2. Species Stresses -> 2.2. Species disturbance
2. Species Stresses -> 2.3. Indirect species effects
2. Agriculture & aquaculture -> 2.1. Annual & Ongoing Minority (50%)  Slow, significant Low impact: 5
perennial non-timber crops -> 2.1.2. Small-holder declines
farming
Stresses: 1. Ecosystem stresses -> 1.1. Ecosystem conversion
1. Ecosystem stresses -> 1.2. Ecosystem degradation
1. Ecosystem stresses -> 1.3. Indirect ecosystem effects
2. Species Stresses -> 2.1. Species mortality
2. Species Stresses -> 2.2. Species disturbance
2. Species Stresses -> 2.3. Indirect species effects
2. Agriculture & aquaculture -> 2.1. Annual & Past, Minority (50%)  Very rapid Past impact
perennial non-timber crops -> 2.1.3. Agro-industry ””t"ke'y to declines
. return
farming
Stresses: 1. Ecosystem stresses -> 1.1. Ecosystem conversion
1. Ecosystem stresses -> 1.2. Ecosystem degradation
1. Ecosystem stresses -> 1.3. Indirect ecosystem effects
2. Species Stresses -> 2.1. Species mortality
2. Species Stresses -> 2.2. Species disturbance
2. Species Stresses -> 2.3. Indirect species effects
2. Agriculture & aquaculture ->2.2. Wood & pulp Ongoing Minority (50%)  Slow, significant Low impact: 5
plantations -> 2.2.1. Small-holder plantations declines
Stresses: 1. Ecosystem stresses -> 1.1. Ecosystem conversion
1. Ecosystem stresses -> 1.2. Ecosystem degradation
2. Agriculture & aquaculture ->2.2. Wood & pulp Past, Minority (50%)  Rapid declines Past impact
plantations -> 2.2.2. Agro-industry plantations unlikely to
return
Stresses: 1. Ecosystem stresses -> 1.1. Ecosystem conversion

1. Ecosystem stresses -> 1.2. Ecosystem degradation
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1. Ecosystem stresses -> 1.3. Indirect ecosystem effects
2. Species Stresses -> 2.1. Species mortality

2. Species Stresses -> 2.2. Species disturbance

2. Species Stresses -> 2.3. Indirect species effects

2. Agriculture & aquaculture -> 2.3. Livestock farming  Ongoing
& ranching -> 2.3.2. Small-holder grazing, ranching or
farming

Stresses:

Minority (50%)  Slow, significant Low impact: 5
declines

1. Ecosystem stresses -> 1.1. Ecosystem conversion

1. Ecosystem stresses -> 1.2. Ecosystem degradation

1. Ecosystem stresses -> 1.3. Indirect ecosystem effects
2. Species Stresses -> 2.1. Species mortality

2. Species Stresses -> 2.2. Species disturbance

2. Species Stresses -> 2.3. Indirect species effects

3. Energy production & mining -> 3.1. Oil & gas Past, likely
drilling to return

Stresses:

Majority (50- Very rapid Past impact
90%) declines

1. Ecosystem stresses -> 1.1. Ecosystem conversion

1. Ecosystem stresses -> 1.2. Ecosystem degradation

1. Ecosystem stresses -> 1.3. Indirect ecosystem effects
2. Species Stresses -> 2.1. Species mortality

2. Species Stresses -> 2.2. Species disturbance

2. Species Stresses -> 2.3. Indirect species effects

3. Energy production & mining -> 3.2. Mining & Ongoing
quarrying

Stresses:

Unknown Causing/could Unknown
cause fluctuations

1. Ecosystem stresses -> 1.1. Ecosystem conversion

1. Ecosystem stresses -> 1.2. Ecosystem degradation

1. Ecosystem stresses -> 1.3. Indirect ecosystem effects
2. Species Stresses -> 2.1. Species mortality

2. Species Stresses -> 2.2. Species disturbance

2. Species Stresses -> 2.3. Indirect species effects

4. Transportation & service corridors -> 4.1. Roads &  Ongoing
railroads

Stresses:

Minority (50%)  Slow, significant Low impact: 5
declines

1. Ecosystem stresses -> 1.1. Ecosystem conversion

1. Ecosystem stresses -> 1.2. Ecosystem degradation

1. Ecosystem stresses -> 1.3. Indirect ecosystem effects
2. Species Stresses -> 2.1. Species mortality

2. Species Stresses -> 2.2. Species disturbance

2. Species Stresses -> 2.3. Indirect species effects

5. Biological resource use -> 5.1. Hunting & trapping  Ongoing
terrestrial animals -> 5.1.1. Intentional use (species is
the target)

Stresses:

Whole (>90%) Very rapid High impact: 9
declines

2. Species Stresses -> 2.1. Species mortality
2. Species Stresses -> 2.2. Species disturbance
2. Species Stresses -> 2.3. Indirect species effects

5. Biological resource use ->5.1. Hunting & trapping  Ongoing
terrestrial animals -> 5.1.2. Unintentional effects
(species is not the target)

Stresses:

Minority (50%)  Slow, significant Low impact: 5
declines

2. Species Stresses -> 2.1. Species mortality
2. Species Stresses -> 2.2. Species disturbance
2. Species Stresses -> 2.3. Indirect species effects

5. Biological resource use ->5.1. Hunting & trapping  Ongoing
terrestrial animals -> 5.1.3. Persecution/control

Stresses:

Minority (50%)  Rapid declines Medium
impact: 6

2. Species Stresses -> 2.1. Species mortality
2. Species Stresses -> 2.2. Species disturbance
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2. Species Stresses -> 2.3. Indirect species effects

5. Biological resource use -> 5.3. Logging & wood Ongoing Minority (50%)  Causing/could Low impact: 5
harvesting -> 5.3.3. Unintentional effects: cause fluctuations
(subsistence/small scale) [harvest]

Stresses: 1. Ecosystem stresses -> 1.1. Ecosystem conversion
1. Ecosystem stresses -> 1.2. Ecosystem degradation
1. Ecosystem stresses -> 1.3. Indirect ecosystem effects
2. Species Stresses -> 2.1. Species mortality
2. Species Stresses -> 2.2. Species disturbance
2. Species Stresses -> 2.3. Indirect species effects

5. Biological resource use -> 5.3. Logging & wood Ongoing Minority (50%)  Slow, significant Low impact: 5
harvesting -> 5.3.4. Unintentional effects: (large declines
scale) [harvest]

Stresses: 1. Ecosystem stresses -> 1.1. Ecosystem conversion
1. Ecosystem stresses -> 1.2. Ecosystem degradation
1. Ecosystem stresses -> 1.3. Indirect ecosystem effects
2. Species Stresses -> 2.1. Species mortality
2. Species Stresses -> 2.2. Species disturbance
2. Species Stresses -> 2.3. Indirect species effects

6. Human intrusions & disturbance -> 6.2. War, civil Ongoing Minority (50%)  Rapid declines Medium
unrest & military exercises impact: 6
Stresses: 2. Species Stresses -> 2.1. Species mortality

2. Species Stresses -> 2.2. Species disturbance
2. Species Stresses -> 2.3. Indirect species effects

7. Natural system modifications -> 7.1. Fire & fire Ongoing Minority (50%) ~ Unknown Unknown
suppression ->7.1.1. Increase in fire
frequency/intensity

Stresses: 1. Ecosystem stresses -> 1.1. Ecosystem conversion
1. Ecosystem stresses -> 1.2. Ecosystem degradation
1. Ecosystem stresses -> 1.3. Indirect ecosystem effects
2. Species Stresses -> 2.1. Species mortality
2. Species Stresses -> 2.2. Species disturbance
2. Species Stresses -> 2.3. Indirect species effects

7. Natural system modifications -> 7.2. Dams & water Ongoing Unknown Causing/could Unknown
management/use -> 7.2.1. Abstraction of surface cause fluctuations
water (domestic use)

Stresses: 1. Ecosystem stresses -> 1.1. Ecosystem conversion
1. Ecosystem stresses -> 1.2. Ecosystem degradation
1. Ecosystem stresses -> 1.3. Indirect ecosystem effects
2. Species Stresses -> 2.1. Species mortality
2. Species Stresses -> 2.2. Species disturbance
2. Species Stresses -> 2.3. Indirect species effects

9. Pollution ->9.2. Industrial & military effluents -> Ongoing Minority (50%)  Unknown Unknown
9.2.1. Qil spills

Stresses: 1. Ecosystem stresses -> 1.1. Ecosystem conversion
1. Ecosystem stresses -> 1.3. Indirect ecosystem effects
2. Species Stresses -> 2.1. Species mortality
2. Species Stresses -> 2.2. Species disturbance

11. Climate change & severe weather -> 11.4. Storms  Ongoing Minority (50%)  Unknown Unknown
& flooding

Stresses: 1. Ecosystem stresses -> 1.2. Ecosystem degradation
1. Ecosystem stresses -> 1.3. Indirect ecosystem effects

2. Species Stresses -> 2.1. Species mortality
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Conservation Actions in Place
(http://www.iucnredlist.org/technical-documents/classification-schemes)

Conservation Action in Place

In-place research and monitoring

Action Recovery Plan: Yes

Systematic monitoring scheme: Yes

In-place land/water protection

Conservation sites identified: Yes, over entire range

Area based regional management plan: Yes

Occurs in at least one protected area: Yes

Invasive species control or prevention: Yes

In-place species management

Harvest management plan: No

Successfully reintroduced or introduced benignly: Yes

Subject to ex-situ conservation: Yes

In-place education

Included in international legislation: Yes

Subject to any international management / trade controls: Yes

Conservation Actions Needed

(http://www.iucnredlist.org/technical-documents/classification-schemes)

Conservation Action Needed

1. Land/water protection -> 1.1. Site/area protection

1. Land/water protection -> 1.2. Resource & habitat protection

2. Land/water management -> 2.1. Site/area management

2. Land/water management -> 2.2. Invasive/problematic species control

2. Land/water management -> 2.3. Habitat & natural process restoration

3. Species management -> 3.1. Species management -> 3.1.1. Harvest management

3. Species management -> 3.1. Species management ->3.1.2. Trade management

3. Species management -> 3.2. Species recovery

3. Species management -> 3.3. Species re-introduction -> 3.3.1. Reintroduction

3. Species management -> 3.4. Ex-situ conservation -> 3.4.1. Captive breeding/artificial propagation
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Conservation Action Needed

3

. Species management -> 3.4. Ex-situ conservation -> 3.4.2. Genome resource bank

4

. Education & awareness -> 4.1. Formal education

4.

Education & awareness ->4.2. Training

. Education & awareness -> 4.3. Awareness & communications

. Law & policy -> 5.1. Legislation -> 5.1.1. International level

. Law & policy -> 5.1. Legislation -> 5.1.2. National level

. Law & policy -> 5.1. Legislation -> 5.1.3. Sub-national level

. Law & policy -> 5.2. Policies and regulations

. Law & policy -> 5.3. Private sector standards & codes

. Law & policy -> 5.4. Compliance and enforcement -> 5.4.1. International level

. Law & policy -> 5.4. Compliance and enforcement -> 5.4.2. National level

. Law & policy -> 5.4. Compliance and enforcement -> 5.4.3. Sub-national level

. Livelihood, economic & other incentives -> 6.1. Linked enterprises & livelihood alternatives

. Livelihood, economic & other incentives -> 6.2. Substitution

. Livelihood, economic & other incentives -> 6.3. Market forces

. Livelihood, economic & other incentives -> 6.4. Conservation payments

. Livelihood, economic & other incentives -> 6.5. Non-monetary values

Research Needed

(http://www.iucnredlist.org/technical-documents/classification-schemes)

Research Needed

1

. Research -> 1.1. Taxonomy

1

. Research -> 1.2. Population size, distribution & trends

1.

Research -> 1.3. Life history & ecology

1.

Research -> 1.4. Harvest, use & livelihoods

. Research -> 1.5. Threats

. Research -> 1.6. Actions

. Conservation Planning -> 2.1. Species Action/Recovery Plan

. Conservation Planning -> 2.2. Area-based Management Plan

. Conservation Planning -> 2.3. Harvest & Trade Management Plan

. Monitoring -> 3.1. Population trends
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Research Needed

3. Monitoring -> 3.2. Harvest level trends

3. Monitoring -> 3.3. Trade trends

3. Monitoring -> 3.4. Habitat trends

Additional Data Fields

Distribution

Estimated area of occupancy (AOO) (km?): 978293

Continuing decline in area of occupancy (AOO): Yes

Extreme fluctuations in area of occupancy (AOO): No

Estimated extent of occurrence (EOO) (km?): 6407413

Continuing decline in extent of occurrence (EQO): Yes

Extreme fluctuations in extent of occurrence (EOO): No

Continuing decline in number of locations: Yes

Extreme fluctuations in the number of locations: No

Lower elevation limit (m): 0

Upper elevation limit (m): 4,500

Population

Number of mature individuals: 2,608-3905,3140

Continuing decline of mature individuals: Unknown

Extreme fluctuations: No

Population severely fragmented: No

Continuing decline in subpopulations: Yes

Extreme fluctuations in subpopulations: No

All individuals in one subpopulation: No

Habitats and Ecology

Continuing decline in area, extent and/or quality of habitat: Yes

Generation Length (years): 7-10

Movement patterns: Not a Migrant
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