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SUMMARY: We, the U.S. Fish and
Wildlife Service (Service), determine
endangered status for the lion
subspecies Panthera leo leo and
threatened status for P. I. melanochaita
under the Endangered Species Act of
1973, as amended (Act). We are also
publishing a concurrent rule under
section 4(d) of the Act. This rule
provides for conservation measures for
P. 1. melanochaita.

DATES: This rule is effective January 22,
2016.

ADDRESSES: This final rule is available
on the Internet at http://
www.regulations.gov and comments and
materials received, as well as supporting
documentation used in the preparation
of this rule, will be available for public
inspection, by appointment, during
normal business hours at: U.S. Fish and
Wildlife Service; 5275 Leesburg Pike;
Falls Church, VA 22041.

FOR FURTHER INFORMATION CONTACT:
Branch of Foreign Species, Ecological
Services, U.S. Fish and Wildlife Service,
MS: ES, 5275 Leesburg Pike, Falls
Church, VA 22041-3803; telephone,
703-358-2171; facsimile, 703-358—
1735. If you use a telecommunications
device for the deaf (TDD), call the
Federal Information Relay Service
(FIRS) at 800—877-8339.

SUPPLEMENTARY INFORMATION:
Executive Summary
I. Purpose of the Regulatory Action

We are listing two subspecies of lion,
Panthera leo leo and P. 1. melanochuaita,
under the Endangered Species Act of
1973, as amended (Act). We are listing
the P. I. leo subspecies as an endangered
species and the P. I. melanochaita
subspecies as a threatened species
under the Act. We are also finalizing a
rule under section 4(d) of the Act that
will provide for conservation measures
for P. 1. melanochaita.

II. Major Provision of the Regulatory
Action

This action revises the taxonomic
classification of the Asiatic lion
(currently classified as P. I. persica and
listed as an endangered species under
the Act) to P. I. leo based on a
taxonomic change. The P. I. leo
subspecies will be listed as an
endangered species and the P. L.
melanochaita subspecies will be listed
as a threatened species in the List of
Endangered and Threatened Wildlife in
title 50 of the Code of Federal
Regulations (CFR) at 50 CFR 17.11(h).
This action will also add a rule under
section 4(d) of the Act for P. 1.
melanochaita which is set forth at 50
CFR 17.40(r).

Background

The Endangered Species Act of 1973,
as amended (Act) (16 U.S.C. 1531 et
seq.), is a law that was passed to prevent
extinction of species by providing
measures to help alleviate the loss of
species and their habitats. Before a plant
or animal species can receive the
protection provided by the Act, it must
first be added to the Federal List of
Endangered and Threatened Wildlife or
the Federal List of Endangered and
Threatened Plants in part 17 of title 50
of the Code of Federal Regulations
(CFR). Section 4 of the Act and its
implementing regulations at 50 CFR part
424 set forth the procedures for adding
species to these lists.

Previous Federal Actions

In a final rule published in the
Federal Register on June 2, 1970 (35 FR
8491), the Asiatic lion (currently listed
under the Act as Panthera leo persica)
was listed under the Act’s precursor, the
Endangered Species Conservation Act of
1969, as an endangered species and has
remained listed as an endangered
species under the Act.

On March 1, 2011, we received a
petition dated the same day from the
International Fund for Animal Welfare,
the Humane Society of the United
States, Humane Society International,
the Born Free Foundation/Born Free
USA, Defenders of Wildlife, and the
Fund for Animals requesting that the
African lion subspecies be listed as
endangered under the Act. The petition
identified itself as such and included
the information as required by 50 CFR
424.14(a). On November 27, 2012, we
published a “positive” 90-day finding
(77 FR 70727) indicating that we would
initiate a status review of the African
lion.

On October 29, 2014 (79 FR 64472)
we published in the Federal Register a

finding that listing the African lion
subspecies (Panthera leo leo) as a
threatened species was warranted and
proposed to list the subspecies as a
threatened species under the Act. We
also proposed a rule under section 4(d)
of the Act to provide conservation
measures for the African lion.

Summary of Changes From the
Proposed Rule

We fully considered comments from
the public and the peer reviewers on the
proposed rule to determine our final
listing status of lion. This final rule
incorporates changes to our proposed
rule based on the comments we received
that are discussed under Summary of
Comments and Responses and newly
available scientific and commercial
information that became available after
the close of the comment period. We
accept the taxonomy as recommended
by the International Union for
Conservation of Nature (IUCN) Species
Survival Commission Cat Classification
Task Force: P. I. leo (Asia and western,
central, and northern Africa) and P. 1.
melanochaita (southern and eastern
Africa). Here we evaluate the status of
the lion species (P. leo), which includes
the previously unreviewed population
of P. . leo in India (formerly P. 1.
persica). Additionally, we have
incorporated new population estimates
and population trends for the lion into
our Species Information section.

Based on comments by peer reviewers
and others, we revised the section on
trophy hunting, providing additional
information on the practices that experts
have identified as undermining the
sustainability of trophy hunting,
recommended best practices and
reforms, biological impacts of trophy
hunting on lion populations, and
corruption in range countries, and
expanded our assessment of the level of
threat that trophy hunting presents to
the species. Additionally, we have
incorporated information on infanticide,
corruption, traditional use of lion parts
and products, disease, and climate
change. Under the discussion of the 4(d)
rule in the preamble, we further clarify
factors we will consider when making
an enhancement finding for importation
of sport-hunted trophies of P. L.
melanochaita.

Based on the information we received
and our assessment of that information,
we have altered our finding. Some of the
information we received indicated
threats may be worse than previously
indicated. Due to significant differences
in the impacts of threats within the
species, we found that P. I. leo and P.

1. melanochaita quality for different
statuses under the Act.
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Species Information

Taxonomy

The lion (Panthera leo) was first
described by Linnaeus (1758, in Haas et
al. 2005, p. 1), who gave it the name
Felis leo. It was later placed in the genus
Panthera (Pocock 1930, in Haas et al.
2005, p. 1). Although the classification
of the modern lion as P. leo is accepted
within the scientific community, there
was a lack of consensus regarding lion
intraspecific taxonomy (Mazak 2010, p.
194; Barnett et al. 2006b, p. 2120).

Based on morphology, traditional
classifications recognize anywhere from
zero subspecies (classifying lions as one
monotypic species) up to nine
subspecies (Mazak 2010, p. 194, citing
several sources). The most widely
referenced of the morphology-based
taxonomies is an eight-subspecies (six
extant) classification provided by
Hemmer (1974, in Nowell and Jackson
1996, p. 312; Barnett et al. 2006a, p. 507;
Barnett et al. 2006b, p. 2120), which is
recognized by the Integrated Taxonomic
Information System (ITIS) (ITIS 2013,
unpaginated). It divides the lion species
into: Panthera leo persica (India); P. 1.
leo, commonly referred to as the Barbary
lion (Morocco through Tunisia, extinct);
P. I. senegalensis (West Africa east to
the Central African Republic (CAR));

P. . azandica (northern Zaire); P. 1.
bleyenberghi (southern Zaire and
presumably neighboring areas of Zambia
and Angola); P. I. nubica (East Africa);
P. I. krugeri (Kalahari region east to the
Transvaal and Natal regions of South
Africa), and P. I. melanochaita, also
called the Cape lion (Cape region of
South Africa, extinct) (Nowell and
Jackson 1996, p. 312).

In 1987, O’Brien (1987a, entire;
1987b, entire) reported the first results
of genetic studies conducted on lion
samples from some, but not all, regions
of the species’ range using early genetic
techniques. Lions in India differed from
lions in Africa, supporting a two-
subspecies classification for extant
lions: P. I. leo and P. I. persica, the
African and Asiatic lion, respectively
(O’Brien et al. 1987, Meester and Setzer
1971, Ellerman et al. 1953, in Dubach
2005, p. 16). According to Dubach
(2005, p. 16), most taxonomic
authorities recognize this two-
subspecies taxonomy. This taxonomy
was also recognized by the International
Union for Conservation of Nature
(IUCN) (Bauer et al. 2012, unpaginated)

and, consequently, by several
international organizations and
governing bodies. As a result, this is the
classification on which the conservation
of the species is largely based. However,
results of recent genetic research call
into question this classification.

In recent years, several genetic studies
have provided evidence of an
evolutionary division within lions in
Africa (see Barnett et al. 2014, p. 6;
Dubach et al. 2013, p. 746; Bertola et al.
2011 (entire); Antunes et al. 2008
(entire); Barnett et al. 2006a, pp. 511—
512). These studies include analysis of
DNA samples from all major regions of
the species’ range, though some regions
are sparsely represented. A major
genetic subdivision among lions occurs
in Africa, with lions in southern and
eastern Africa being distinct from and
more diverse than lions elsewhere
(western and central Africa and Asia)
(Figure 1). Lions in western and central
Africa (as well as now-extinct North
African lions) are more closely related
to lions in India than to lions in
southern and eastern Africa (Barnett et
al. 2014, pp. 4-8; Dubach et al. 2013,
Pp- 741, 746-747, 750-751; Bertola et
al. 2011, entire). According to Dubach et
al. (2013, p. 753), current range collapse
and fragmentation is too recent a
phenomenon to explain the reduced
genetic variability in these regions.
Rather, the low genetic diversity in and
between western and central African
lion populations suggests they have a
shorter evolutionary history than the
more genetically diverse lions in
southern and eastern Africa (Bertola et
al. 2011, p. 1362). Several authors argue
that the origin of these genetically
distinct groups may be the result of
regional extinctions and recolonizations
during major climate (and consequently
biome) fluctuations during the
Pleistocene Epoch (Barnett et al. 2014,
pp. 5-8; Bertola et al. 2011, pp. 1362—
1364).

These findings on lion genetic
relationships are based primarily on
analysis of mitochondrial DNA
(mtDNA), which is inherited only from
the mother. Because lions display sex-
biased dispersal, in which males leave
their natal range and females tend to
remain in their natal range, one would
expect gene flow in females to be lower
than in males, resulting in greater
geographic differentiation in females
(Mazak 2010, p. 204). Consequently,
some authors state that results of

mtDNA analyses should be backed up
by studies on nuclear DNA (nDNA,
inherited from both parents) and
morphological traits before assigning
taxonomic importance to them (Barnett
et al. 2014, pp. 1, 8).

Recently, Mazak (2010, entire)
examined morphological characteristics
of 255 skulls of wild lions and found
considerable variation throughout the
species’ range, with variation being
greater within populations than between
them. However, according to Dubach et
al. (2013, p. 742), the genetic distinction
of lions in southern and eastern Africa
from those elsewhere in the species’
range is confirmed by results of studies
by Antunes et al. (2008, entire) which,
in addition to analysis of mtDNA, also
included analysis of nDNA sequence
and microsatellite variation.

The recent results of genetic research
renewed the debate on lion taxonomy
among the experts. For this reason, the
TUCN Species Survival Commission Cat
Specialist Group commissioned a Cat
Classification Task Force from among its
expert members to reach a consensus on
taxonomy for the group. As we
explained in our proposed rule, until
the results of the IUCN Cat
Classification Task Force became
available, we concluded that the
taxonomy of the species was
unresolved, but, as required by the Act,
we based our status review in our
proposed rule on the best available
scientific and commercial information,
which was the taxonomy that was most
widely recognized by taxonomic
experts: P. leo leo (African lion) and P.
leo persica (Asiatic lion) and reviewed
the status of the petitioned entity, the
African lion.

In June 2015, after the close of the
comment period on our proposed rule,
IUCN posted an updated Red List
Assessment for lion. In this assessment,
a new two-subspecies classification is
proposed based on the recommendation
of the IUCN Cat Classification Task
Force: P. 1. Ieo of Asia (India) and
western, central, and northern Africa,
and P. I. melanochaita for southern and
eastern Africa (Bauer et al. 2015a,
unpaginated) (Figure 1), which is
supported by Barnett et al. (2014, p. 6),
Dubach et al. (2013, p. 746), Bertola et
al. (2011, entire), Antunes et al. (2008,
entire), and Barnett et al. (2006a, pp.
511-512).
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Figure 1. General locations of regions commonly referred to in the literature and in this

document. Regions grouped into subspecies based on genetic studies.

As required by the Act, and as
explained in our proposed rule, we base
our listing determinations on the best
available scientific and commercial
information. We accept the taxonomy as
recommended by the IUCN Cat
Classification Task Force, which is
supported by mtDNA analysis, as well
as analysis of nDNA sequence and
microsatellite variation: P. I. leo (Asia
and western, central, and northern
Africa) and P. I. melanochaita (southern
and eastern Africa) (Figure 1) as the best
available scientific and commercial
information. Because this new
classification for lion includes
subspecies whose ranges span two
continents, we assessed the status of the
entire lion species (P. leo).

Currently, the Asiatic lion (P. L.
persica) is listed as an endangered
species under the Act. Based on the new
taxonomic classification for lions, we
are revising the List of Endangered and
Threatened Wildlife at 50 CFR 17.11(h).
In the Regulation Promulgation section
of this document, we implement a

taxonomic change by removing the
invalid subspecies P. I. persica. This
entity is now included in the
assessment of the lion species (P. leo).

Species Description

The lion is the second-largest extant
cat species (second in size only to the
tiger) and the largest carnivore in Africa
(Ray et al. 2005, p. 67). As with other
widely distributed large cats, there is
considerable morphological variation
within the species as a result of sexual
selection, regional environmental
adaptations, and gene flow (Mazak
2010, p. 194). These include, among
others, variation in size, coat color and
thickness, mane color and form, and
skull characteristics (Mazak 2010, p.
194, citing several sources; Hollister
1917, in Dubach 2005, p. 15). They are
described in the Convention on
International Trade in Endangered
Species of Wild Fauna and Flora
(CITES) Periodic Review of the Status of
African Lion Across Its Range (CITES
2014, p. 3) as follows:

Characteristics include sharp, retractile
claws, a short neck, a broad face with
prominent whiskers, rounded ears and a
muscular body. Lions are typically a tawny
color with black on the backs of the ears and
white on the abdomen and inner legs. Males
usually have a mane around the head, neck
and chest. Lions are sexually dimorphic,
with males weighing about 20-27 percent
more than females. Adult males, on average,
weigh about 188 kilograms (kg) (414 pounds
(Ibs)) with the heaviest male on record
weighing 272 kg (600 1bs). Females are
smaller, weighing, on average, 126 kg (278
Ibs). The male body length, not including the
tail, ranges from 1.7 meters (m) to 2.5 m (5.6
feet (ft to 8.2 ft) with a tail from 0.9 mto 1
m (3 ft to 3.2 ft) (Nowell and Jackson, 1996).

Lions in India tend to be smaller than
those in Africa. Adult males weigh
between 160-190 kg (353—419 1b), while
females weigh between 110-120 kg
(243-265 Ib) (Chellam in litt. in Nowell
and Jackson 1996, p. 37). The record
total length for a male lion in India,
including the tail, is 2.92 m (9.6 ft)
(Sinha 1987 in Nowell and Jackson
1996, p. 37). One characteristic unique
to lions in India is a longitudinal fold
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of skin that runs along the belly
(O’Brien et al. 1987, p. 100).
Additionally, male lions in India do not
have as large and full a mane as those
in Africa, allowing their ears to always
be visible, whereas the manes of male
lions in Africa completely hide the ears
(Nowell and Jackson 1996, p. 37;
O’Brien ef al. 1987, p. 100).

Habitat

Historically, the species occurred in
all habitats in Africa, except rainforest
and the hyper-arid interior of the Sahara
(Ray et al. 2005, p. 66). Today they are
found primarily in savannas, although
there are some remnant populations in
other habitat types (Riggio et al. 2013, p.
19). According to Nowell and Jackson
(1996, p. 19), optimal habitat appears to
be open woodlands and thick bush,
scrub, and grass complexes, where
sufficient cover is provided for hunting
and denning. The highest lion densities
are reached in savanna woodlands
plains mosaics of southern and eastern
Africa (Ray et al. 2005, p. 66). The
species is intolerant of anthropogenic
(human-caused) habitat conversion,
such as farming or overgrazing by
livestock (Ray et al. 2005, p. 66). In
India, the lion occurs in dry deciduous
forests (Meena et al. 2014, p. 121). Moist
mixed and mixed forest habitats are
critical to lions as they seek moist shady
habitats that provide shelter from the
heat and cover to hide during peak
times of human activities (Jhala et al.
2009, p. 3391).

General Biology

Lions are well studied. Much
information exists on habits, behavior,
and ecology of lions in Africa. CITES
(2014, p. 3) provides a general overview
as follows:

Lions are generalist, cooperative hunters,
with foraging preferences changing with
season and with lion group size. Lions live
in groups called “prides,” which are “fission-
fusion” social units with a stable
membership that sometimes divide into
small groups throughout the range. Lions
have no fixed breeding season. Females give
birth every 20 months if they raise their cubs
to maturity, but the interval can be as short
as 4—6 months if their litter is lost. Gestation
lasts 110 days, litter size ranges 1—4 cubs,
and sex ratio at birth is 1:1. At about 4 years
of age, females will have their first litter and
males will become resident in a pride. Pride
takeovers by male lions and subsequent
infanticide of cubs sired by the ousted male
lions greatly influences reproductive success.
Lionesses defending their cubs from the
victorious males are sometimes killed during
the takeover. Infanticide accounts for 27
percent of cub mortality. Adult mortality is
typically caused by humans, starvation,
disease, or attacks from other lions. Injury

and death can also occur during hunting
attempts on some of their larger prey.

Haas et al. (2005, entire) provide a
summary of information on lion,
including the following:

Prides vary in size and structure, but
typically contain 5-9 adult females (range, 1—
18), their dependent offspring, and a
coalition of 2—6 immigrant males (Heinsohn
and Packer 1995; Packer et al. 1991). . . .
Pride sizes are smallest in arid environments
with limited prey species (Elliott and Cowan
1977; Hanby and Bygott 1979; Ruggiero 1991;
Schaller 1972; Stander 1992b; Wright
1960). . . . Males reside in a pride for
[approximately] 2 years before being replaced
by another group of males (Packer et al.
1988). . . . In the absence of a pride
takeover, males generally leave their natal
pride when 2—4 years old (Bertram 1975b;
Pusey and Packer 1987). Most females are
incorporated into their natal prides (Pusey
and Packer 1987; Van Orsdol et al.

1985). . . . A small proportion of lions is
nomadic, including young and adult males
without a pride. Nomadic lions follow the
migrations of prey and hunt and scavenge
cooperatively (Bertram 1975a; Bygott et al.
1979; Schaller 1968, 1969; Van Orsdol et al.
1985).

. . . Lion productivity (measured as
number of surviving cubs) is limited by food.
. . . Cub mortality is high in lions and is
linked to periods of prey scarcity and
infanticide by male lions during pride
takeovers (Packer and Pusey 1983b; Schaller
1972; Van Orsdol et al. 1985; Whitman and
Packer 1997).

. . . Lions are mainly active at night. . . .
[They] usually hunt in groups; males hunt
less frequently than do females, but males are
stronger and can gain access to kills made by
females (Bertram 1975a; Scheel and Packer
1991). Prey selection is related to seasonal
weather patterns and the migration of large
herbivores in some parts of Africa (Hanby et
al. 1995). . . . Lions exhibit individual
preferences in prey selection within and
between prides in the same area (Rudnai
1973b; Van Orsdol 1984).

Lion prides in India tend to be smaller
than those in Africa; most prides in
India contain an average of two females,
with the largest having five. Coalitions
of males will defend home ranges that
contain one or more groups of females,
but unlike lions in Africa, in India male
lions only associate with pride females
when mating or on a large kill (Meena
2009, p. 7; Nowell and Jackson 1996, p.
37). Females are approximately 4 years
old at first reproduction, males 5—8
years (Banerjee and Jhala 2012, p. 1424;
Nowell and Jackson 1996, p. 37).
Banerjee and Jhala (2012, p. 1424) found
that mating occurred throughout the
year, but mostly in winter. Gestation
lasts 110 days; births peaked in the
summer (April-May). Average litter size
is 2.5 cubs, but as many as 5 have been
observed (Banerjee and Jhala 2012, pp.
1424, 1427; Nowell and Jackson 1996, p.

37). Lion reproduction in India appears
to coincide with the fawning peak of
chital deer (Axis axis) between
December and January or with the
rutting season of chital and peak
fawning for sambar deer (Cervus
unicolor) between May and June.
Breeding lionesses may cue into these
times of increased availability of food
sources to time births for maximum
survival of cubs (Banerjee and Jhala
2012, p. 1427). Average interbirth
interval is estimated to be 1.37 years;
however, if cubs of the previous litter
survived to independence, it could be
higher. After territorial takeovers and
infanticides, females mated within an
average 4.8 months (Banerjee and Jhala
2012, p. 1424). Banjeree and Jhala (2012,
p. 1424) found that the major cause of
cub mortality is infanticide due to
territorial takeovers by adult males.
Most observed adult mortalities (54.5
percent) were due to natural causes and
43 percent were due to human causes;
remaining mortalities were due to
unknown causes.

Diet and Prey

Lions are opportunistic hunters and
scavengers. As scavengers, lions are
dominant and can usually readily
displace other predators from their kills
(Packer 1986, Schaller 1972, in Haas et
al. 2005, pp. 4-5). As hunters, they are
known to take a variety of prey.
However, they are also the largest
carnivore in Africa and, as a result,
require large prey to survive. Ray et al.
(2005, pp. 66—67) summarizes lion prey
in Africa as follows:

Lions are generalists and have been
recorded to consume virtually every mammal
species larger than 1 kg in their range, as well
as a wide variety of larger reptiles and birds
(Nowell & Jackson 1996; Sunquist & Sunquist
2002). The constraints of large physical size
and extended social groups, however, bind
them to large-bodied prey, and their diet is
dominated by medium-large ungulates. In
fact, only a few species of large ungulates
comprise a majority of their diet wherever
they occur (Schaller 1972; Stander 1992;
Packer et al. 1995), and they are unable to
persist in areas without large-bodied prey.
The threshold of this requirement is perhaps
represented at Etosha National Park,
Namibia, where Stander (1992) showed that
lions hunting in pairs met their minimum
requirements hunting springboks which, at
< 50 kg, are the smallest preferred prey
species recorded.

In India, the lion’s diet is comprised
of both small and medium prey, as well
as vulnerable livestock (Meena et al.
2011, p. 61; Singh and Gibson 2011, p.
1753; Meena 2009, p. 8). The most
commonly taken species is chital, which
weighs approximately 50 kg (110 1b),
and a larger species, the sambar deer
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(Meena et al. 2011, p. 63; Nowell and
Jackson 1996, p. 37). The smaller size of
the prey available in India may be
responsible for the smaller lion group
sizes and less interaction between male
and female groups (Meena 2009, p. 8;
Nowell and Jackson 1996, p. 37).
Historically, domestic cattle also
constituted a major portion of the lion’s
diet (Nowell and Jackson 1996, p. 37)
and remains a significant portion today
(Meena et al. 2011, pp. 63, 64; Singh
and Gibson 2011, pp. 1753—-1754). The
proportion of wild prey and domestic
livestock in a lion’s diet may vary by
season and between protected areas and
peripheral areas (Meena et al. 2011, pp.
64, 65).

Prey availability affects the
reproduction, recruitment, and foraging
behavior of lions and, as a result,
strongly influences lion movements,
abundance, and population viability
(Winterbach et al. 2012, p. 7, citing
several sources). Lion densities are
directly dependent on prey biomass
(Van Orsdol et al. 1985, in Packer et al.
2013, p. 636; Hayward et al. 2007,
entire). In Africa, lion densities range
from 8-13 lions per 100 square
kilometers (km2) in Selous Game
Reserve and up to 18 per 100 km? in
protected areas of eastern Africa and
South Africa (Creel and Creel 1997,
Nowell and Jackson 1996, in Haas et al.
2005, p. 4). In India, densities are
estimated to be 15 lions per 100 km2 in

Gir Protected Area, 6 per 100 km? in
Girnar Wildlife Sanctuary, and 2 per
100 km? in the surrounding agro-
pastoral land (Banerjee and Jhala 2012,
p- 1421; Banerjee et al. 2010, p. 249).
Aside from human-related mortality,
prey availability is likely the primary
determinant of lion density in Africa
(Fuller and Sievert 2001, in Winterbach
et al. 2012, p. 7). In areas of low natural
prey density, or high human contact,
lions may prey on livestock (see
Human-Lion Conflict).
Movements/Home Range

Availability of prey is perhaps the
primary factor that determines the
ranging behavior of large carnivores
(Gittleman & Harvey 1982, Van Orsdol
et al. 1985, Grant et al. 2005, Hayward
et al. 2009, in Winterbach et al. 2012,
p. 4). Home-range sizes of lion prides
correlate with lean-season prey biomass
(Van Orsdol et al. 1985, in Haas et al.
2005, p. 4) and, therefore, vary widely
among habitats. Average range sizes of
lion prides in Africa are 26-226 km?2,
but can be considerably larger (Stander
1992b; Van Orsdol et al. 1985; Viljoen
1993, in Haas et al. 2005, p. 4). In areas
of low or variable prey biomass, annual
range requirements for a single lion
pride can exceed 1,000 km2 (Packer et
al. 2013, p. 636). Funston (2011, p. 5)
found the home ranges of lion prides in
the dune-savanna habitat of Kgalagadi
Transfrontier Park to range from 1,762
to 4,532 km2. In India, however, Jhala et

al. (2009, p. 3391) found the average
home range of a breeding group of
lionesses to be 33 km2. Similarly, Meena
(2009, pp. 7-8) found home ranges of
females and males to be 35 km2 and 85
km?2, respectively.

Range

The historical range of the lion
included most current continental
African countries (Chardonnet 2002, pp.
25-28) and extended from Greece
through eastern Europe, southwest Asia
(the Middle East), and India (Bauer et al.
2015a, unpaginated; Nowell and Jackson
1996, p. 38). Lions have undergone
dramatic range retraction from this
historical distribution (Ray et al. 2005,
p. 67). Extirpation of lions in Europe
occurred almost 2,000 years ago. The
species was extirpated from southwest
Asia within the last 150 years and
northern Africa in the 1940s (Bauer et
al. 2015a, unpaginated; Black et al.
2013, p. 1; Nowell and Jackson 1996, p.
38). Today, lions occur only in Asia and
sub-Saharan Africa (Table 1). In Asia,

P. I. leo only remains in the Gir Forests
of India. Within sub-Saharan Africa, P.
I. leo and P. I. melanochaita remain in
34 range countries (35 with South
Sudan, which gained its independence
as a country in July 2011) and have been
recently extirpated from 12 African
range countries and potentially
extirpated from another 4 (Bauer et al.
2015a, unpaginated) (Table 1).

TABLE 1—RANGE COUNTRIES OF P. I. leo AND P. I. melanochaita
[Information derived from Bauer et al. 2015a, unpaginated, IUCN 2006a, IUCN 2006b, and Chardonnet 2002]

Subspecies

Countries

Panthera l1eo 10 ...........ccccouuueeeeeennn.

Panthera leo melanochaita .............

Algeria 1, Benin, Burkina Faso, Cameroon, CAR, Chad, Congo2, Cote d’lvoire2, DRC, Egypt', Gabon?2,
Gambia?2, Ghana3, Guinea3, Guinea-Bissau?, India, Liberia, Libya', Mali2, Mauritania2, Morocco?,
Niger, Nigeria, Senegal, Sierra Leone 2, Togo3, Tunisia .

Angola, Botswana, Burundi2, Djibouti2, Eritrea2, Ethiopia, Kenya, Lesotho2, Malawi, Mozambique, Na-
mibia, Rwanda?3, Somalia, South Africa, Sudan/South Sudan, Swaziland, Tanzania, Uganda, Zambia,
Zimbabwe.

1Lions extirpated.

2Lions considered recently extirpated (Bauer et al. 2015a).
3Lions considered possibly extirpated (Bauer et al. 2015a).

The confirmed lion range in western
Africa (the total size of protected areas
where lions were confirmed) is
estimated at 49,000 km2, or 1.1 percent
of the historic range (Henschel et al.
2014, p. 5). The most recent estimate of
the lion’s range throughout Africa
comes from Bauer et al. (2015a,
unpaginated) who estimate the extant
lion range (areas reasonably confident
that lions persist based on recent
records) to be approximately 1.6 million
km?2 (617,763 mi2), or 8 percent of the
historical range in Africa. The areas

classified by Bauer et al. (2015,
unpaginted) as possibly extinct total
approximately 1.8 million km2 (694,984
mi2), which is over half (52 percent) of
the range classified as extant by the
previous estimate conducted by Riggio
et al. (2013, p. 26), which was based on
estimates of savanna habitat. The lion’s
range in Asia is estimated to be
approximately 10,500 km? (4,054 mi2),
which occurs within the Gir National
Park and Wildlife Sanctuary (Gir
Protected Area), Girnar Wildlife
Sanctuary, and surrounding agro-

pastoral land (Bauer et al. 2015a,
unpaginated; Banerjee and Jhala 2012,
p. 1421; Jhala et al. 2009, pp. 3384,
3385; Nowell and Jackson 1996, p. 38).

Distribution and Abundance

The general distribution of lions in
Africa is summarized by Ray et al.
(2005, p. 67) as follows:

Currently, lions are restricted mainly to
protected areas and surrounding
conservancies or ‘game management areas,’
with the largest populations in East and
southern Africa. Where protection is poor,
particularly outside protected areas, range
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loss or population decreases can be
significant. Declines have been most severe
in West and Central Africa, with only small,
isolated populations scattered chiefly
through the Sahel. Lions in the region are
declining in some protected areas and, with
the exception of southern Chad and northern
Central African Republic, are virtually absent
from unprotected areas (Bauer 2003).

Estimates of lion abundance on a large
geographical scale are few in number.
For a variety of reasons—including low
densities, large ranges, cryptic
coloration, nocturnal and wary habits—
lions are difficult to count (Riggio et al.
2013, p. 31; Bauer et al. 2005, p. 6).
There are large areas of the species’
range in which no data are available on
lion occurrence or abundance (IUCN
2006b, pp. 12—13). Species experts
recognize that estimating the size of the
lion population in Africa is an
ambitious task, involving many
uncertainties (Bauer et al. 2012,
unpaginated). Estimates, particularly
throughout Africa or broad region-wide
estimates tend to rely to a considerable
extent on expert opinion or inference
(Riggio et al. 2013, p. 21; Chardonnet
2002, p. 19). Consequently, there is a
large degree of uncertainty in these
estimates. In addition, to date all efforts
to estimate the number of lions in Africa
have used different methods; therefore,
the results of earlier estimates cannot be
directly compared to those of later
estimates to determine population
trend.

The earliest estimates of lion
abundance in Africa were educated
guesses made during the latter half of
the 20th Century. Bauer et al. (2008,
unpaginated) summarize the
information as follows:

TABLE 2—ESTIMATES OF LION ABUNDANCE

There have been few efforts in the past to
estimate the number of lions in Africa. Myers
(1975) wrote, “Since 1950, their [lion]
numbers may well have been cut in half,
perhaps to as low as 200,000 in all or even
less.” Later, Myers (1986) wrote, “‘In light of
evidence from all the main countries of its
range, the lion has been undergoing decline
in both range and numbers, often an
accelerating decline, during the past two
decades.” In the early 1990s, IUCN SSC Cat
Specialist Group members made educated
“guesstimates” of 30,000 to 100,000 for the
African Lion population (Nowell and Jackson
1996).

Ferreras and Cousins (1996, entire)
provided the first quantitatively derived
estimate of lion abundance in Africa
using a GIS-based model calibrated with
information obtained from lion experts.
Ferreras and Cousins predicted lion
abundance in Africa in 1980 to be
75,800. Later, four additional efforts—
Chardonnet (2002), Bauer and Van Der
Merwe (2004), [IUCN (2006a, 2006b),
and Riggio et al. (2013)—estimated lion
population sizes ranging from 23,000 to
40,000 (Table 2).

Between 2006 and 2012, Henschel et
al. (2014, p. 2) conducted field surveys
in protected areas within designated
Lion Conservation Units (LCUs) of
western Africa to confirm lion presence
where evidence of occurrence was
lacking and to establish population
estimates where lions occurred. Lions
were absent from protected areas in 5 of
the 10 countries in western Africa
where lions were considered to be
present (Henschel et al. 2014, p. 4).
Henschel et al. (2014, p. 5) estimated
only 400 lions remain in the entire
western region, with most (about 350, or

[Rows may not tally due to rounding]

88 percent) concentrated in a single
population.

Bauer et al. (2015a, unpaginated)
attempted to correct for outdated
sources in Riggio et al. (2013) by
applying regional trends (discussed
below) to 2002 population estimates for
central, eastern, and southern Africa
from Bauer and Van Der Merwe (2004)
and Chardonnet (2002); estimates for
western Africa were taken from
Henschel et al. (2014) because of the
greater precision of their estimate.
Applying regional trends to Bauer and
Van Der Merwe (2004) lion populations
estimates, Bauer et al. (2015a,
unpaginated; supporting information,
Table 7) estimated lions in central
Africa to be 590, eastern Africa to be
7,345, and southern Africa to be 10,385
(Table 2). When regional trends were
applied to Chardonnet (2002) lion
estimates, Bauer et al. (2015,
unpaginated; supporting information,
Table 7) estimated lions in central
Africa to be 1,748, eastern Africa to be
13,316, and in southern Africa to be
15,925 (Table 2). In total, Bauer et al.
(2015, unpaginated) estimate the lion
population in Africa to be between
18,841 and 31,394. However, the
authors found that the study by Bauer
and Van Der Merwe (2004) was more
conservative and stricter on data
quality; therefore they have a greater
confidence in an estimate closer to
20,000 lions in Africa. Additionally, the
lion population in India was estimated
to be 445 by Bauer et al. (2015a,
unpaginated). In 2015, the Government
of Gujarat completed its latest census,
estimating 523 lions in India (BBC 2015,
unpaginated) (Table 2).

Western Africa | Central Africa | Eastern Africa Southern
Source (percent of (percent of (percent of Africa (percent India Total
total) total) total) of total)

Ferreras & CousiNg 1996 (€S- | ..ccvcevierieninis | cvverrenienirenenies | oeeiresresineseniens | eesreseessesesinene | seesresssessesseenns 75,800 (18,600 in protected
timate for lion abundance in areas).
1980).

Chardonnet 2002 .................... 1,163 (3 per- | 2,815 (7 per- 15,744 (40 19,651 (50 | coeeviieieeen, 39,373

cent). cent). percent). percent).

Bauer & Van Der Merwe 2004 | 850 (4 per- 950 (4 per- 11,000 (48 10,000 (44 | .o, 23,000

cent). cent). percent). percent).

IUCN 2006 (as calculated by | 1,640 (5 per- | 2,410 (7 per- 17,290 (52 11,820 (37 | oo 33,160
Riggio et al. 2013). cent). cent). percent). percent).

Riggio 2013 (based on esti- 480 (1 per- 2,419 (7 per- 19,972 (57 12,036 (34 | .o, 34,907
mates of savanna habitat). cent). cent). percent). percent).

Henschel et al. 2014 .............. 406 (N/2) ccovvve | e | e | e | e

Bauer et al. 2015a (trends ap- | ....cccoeeveeeirinienne 590 (3 per- 7,345 (39 per- | 10,385 (55 | .cccvrveceerneenn, 18,726
plied to Bauer and Van Der cent). cent). percent).

Merwe 2004).

Bauer et al. 2015a (trends ap- | ....ccccoceerieeeeenne 1,748 (6 per- 13,316 (42 15,925 (51 | e, 31,394~
plied to Chardonnet 2002). cent). percent). percent).

Bauer et al. 2015a ......ccccoeveeee | i | | | 445
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TABLE 2—ESTIMATES OF LION ABUNDANCE—Continued
[Rows may not tally due to rounding]

Western Africa | Central Africa | Eastern Africa Southern
Source (percent of (percent of (percent of Africa (percent India Total
total) total) total) of total)
Government of Gujarat = | o | s | s | e 523
2015**.

1Estimates were made for individual Lion Conservation Units (defined management units), and were given as population size classes rather
than specific figures. As calculated by Riggio et al.
*Total includes estimate for western Africa taken from Henschel et al. (2014).

** As reported in BBC 2015, unpaginated.

As previously stated, extant lion
populations are limited to protected
areas. These populations are largely
isolated and many are small. P. I. leo
(totaling approximately 1,500 lions), is
divided into 15 populations in and
around protected areas; of these, 14 are
remaining populations from a total of 38
historical occurrences in western and
central Africa, while one occurs in India
(Bauer et al. 2015a, unpaginated;
Henschel et al. 2015b, unpaginated;
Brugiére et al. 2015, p. 515; Henschel et
al. 2014, pp. 4-5; Jhala et al. 2009, p.
3384). Nearly 90 percent of the lions in
western Africa persist in a single
population, the W-Arly-Pendjari (WAP)
Complex (Henschel et al. 2014, p. 5).
Based on Bauer et al. (2015a,
unpaginated; Supporting Information,
Table 3) and Bauer and Van Der Merwe
(2004, pp. 28-30), most P. I.
melanochaita occur in approximately 68
protected areas throughout southern and
eastern Africa, with larger populations
occurring in Botswana, Kenya, Namibia,
South Africa, Tanzania, Zambia, and
Zimbabwe.

Population Trends

Based on the best available
information, lion range and numbers
have clearly declined over the past
several decades. However, not all lion
populations have declined—some have
increased or remained stable, and some
have been restored to areas from which
they were previously extirpated (Bauer
et al. 2015a, unpaginated; Packer et al.

2013, p. 636; Funston 2011, p. 3;
Ferreira and Funston 2010, pp. 201,
203).

Bauer et al. (2015a, unpaginated),
using a time trend analysis of census
data, determined the trend of lion
populations from 1993 to 2014. Overall,
these lion populations decreased by 43
percent in 21 years (Table 3). However,
the authors found significant regional
differences. In Asia, the single
population increased by 55 percent
(Bauer et al. 2015a, unpaginated). The
population inside the protected area has
stabilized and expanded into
surrounding agro-pastoral land (Bauer et
al. 2015b, p. 2; Breitenmoser et al. 2008,
unpaginated). Additionally, the 2015
census of Gir Sanctuary and
surrounding forest areas showed a 27
percent increase from the 2010 census
(The Guardian 2015, unpaginated). In
southern Africa, the sample populations
overall increased by 8 percent (Bauer et
al. 2015a, unpaginated). However, one
of the largest populations, Okavango,
and populations of 6 unfenced reserves
are declining (Bauer et al. 2015a,
unpaginated, supporting information
Table 3; Bauer et al. 2015b, p. 1). Fifteen
of the 23 sample populations in
southern Africa were fenced; none
experienced sharp declines and many
small fenced populations are increasing
(Bauer et al. 2015a, unpaginated,
supporting information Table 3; Bauer
et al. 2015b, p. 1). South Africa was the
only African country with growth in
every population. However, these were

all fenced populations, and most were
reestablished in the past 20 years and
quickly reached capacity (Bauer et al.
2015b, pp. 1-2). Populations in eastern
Africa decreased overall by 59 percent
(Bauer et al. 2015a, unpaginated). The
Serengeti population was the only large
population surveyed that did not
decrease. Katavi National Park
experienced complete loss of lions from
an estimated 1,118 in 1993 to zero in
2014 (Bauer et al. 2015a, unpaginated,
supporting information Table 3; Bauer
et al. 2015b, p. 1). Western and central
Africa (combined) experienced the
largest decline at 66 percent (Table 3).
All populations are declining, except
the population in Pendjari; populations
in Comoé and Mole are now likely
extinct (Bauer ef al. 2015a, unpaginated,
supporting information Table 3; Bauer
et al. 2015b, p. 1). Furthermore, almost
all lion populations in Africa that
historically exceeded 500 individuals,
the minimum number estimated to
constitute a viable population
(according to Riggio et al. 2013, p. 32
and Bjorklund in Riggio et al. 2013, p.
32), are declining (Bauer et al. 2015b, p.
1).

Although these trends are based on 47
sample populations, they comprise a
substantial portion of the total
remaining lion populations; therefore,
the authors are confident in applying
the observed trends to regions and the
species as a whole (Bauer et al. 2015a,
unpaginated).

TABLE 3—REGIONAL TRENDS FOR 47 MONITORED LION POPULATIONS FROM 1993-2014
[Bauer et al. 2015a, unpaginated; supporting information Table 7].

Estimated lions in sample
; populations Percent
Region change
1993 2014

A - S 312 485 +55
Southern Africa ... 4,887 5,265 +8
Eastern Africa 3,112 1,266 -59
Western and Central AffICA ........cceeiiiii ittt et ete e e e e e e e eabe e e sareeeenneeeenns 1,304 439 —66
L1 €= SR 9,615 7,455 —22%
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Using these rates of change, the
authors calculated that the population
in 5 countries (Botswana, India,
Namibia, South Africa, and Zimbabwe),
or 25 percent of the lion’s range,
increased by 12 percent, while the
population in the remaining 75 percent
of the range decreased by 60 percent
(Bauer et al. 2015a, unpaginated),
resulting in a 43 percent population
decrease of the entire lion species
between 1993 and 2014.

The growth rate estimates discussed
above are the best available information
on global trends for lion populations,
although Bauer et al. (2015b, p. 2)
caution that these numbers are rough
estimates. However, it is unlikely that
regional declines are a product of
differences in methodological
shortcomings. Sample populations are
all monitored with at least partial
protection. Research sites are known to
be generally avoided by poachers and
encroachers. Therefore, the estimated
growth rates may be less optimistic. It
is likely that unmonitored, unfenced
populations will have suffered greater
rates of decline than reported since lack
of management generally means a lack
of conservation effort (Bauer et al.
2015b, p. 3).

The work of Packer et al. (2013a, pp.
639-640) predicts future declines
within a number of protected areas.
Bauer et al. (2015b, p. 2) found that if
regional trends remain unchanged in the
future, lions in western and central
Africa would likely lose a third of their
population in 5 years and half of their
population in 10 years. The population
in eastern Africa is likely to decline by
a third in 20 years and half in 30 years.
The Okavago population, Botswana,
will also likely decline by a third in 20
years (Bauer et al. 2015b, p. 2). Many
lion populations are expected to
disappear within the next few decades
such that the intensely managed
populations in southern Africa will
replace savanna landscapes as sites for
the most successful conservation of
lions.

Summary of Threats

Today, lions are mainly restricted to
protected areas; however, they still face
serious threats that stem from
inadequate management of those areas
and increasing pressure on natural
resources to meet the needs of a growing
human population. Habitat loss has
been extensive throughout the range of
the lion, resulting in local and regional
lion population extirpations and a
dramatically reduced range with
isolated lion populations that are
increasingly limited to protected areas.
As the human population increases, the

protected areas where lions occur will
be under increased pressure as more
land is needed to satisfy the agricultural
needs of the human population.
Inadequate management and law
enforcement has led to poaching of the
lion’s prey base in Africa for bushmeat,
which has been critically depleted.
Additionally, human population growth
in Africa has led to human-lion conflict,
particularly on the edge of protected
areas, when pastoralists invade
protected areas to allow their herds to
graze or when lions move out of
protected areas in search of prey, often
preying on domestic livestock. Human-
lion conflict leads to indiscriminate
killing of lions, primarily as a result of
retaliatory or preemptive actions to
protect livestock and human lives. The
close proximity of lions to humans and
domestic livestock throughout their
range exposes them to diseases, mainly
transmitted through livestock and
domestic dogs, which can impact
general fitness, reproduction, and
lifespan. These are in addition to
diseases that naturally occur in lion
populations in Africa. Furthermore, in
some areas of Africa improper
management has resulted in reduced
lion numbers due to excessive lion
harvests from trophy hunting.
Subsequently, some lion populations
are negatively impacted by infanticide
following pride takeovers by new males.
Because habitat loss has resulted in
small, isolated populations across its
range, lions face threats from stochastic
events, such as a disease epidemic and
inbreeding depression. An emerging
threat to lions is trade in bones and
other body parts for traditional
medicine. These causes of lion
population declines are widespread and
likely to continue. The impacts of these
threats are likely to be exacerbated by
climate change. Projected changes
indicate negative impacts to available
habitat and, therefore, the range of the
lion, prey availability, and the number
of disease outbreaks as well as
susceptibility to those diseases.

Habitat Loss

Habitat destruction and degradation
have been extensive throughout the
range of the lion, resulting in local and
regional lion population extirpations,
reduced lion densities, a dramatically
reduced range (see Range), and small,
fragmented, and isolated lion
populations that are increasingly
limited to protected areas (see
Distribution and Abundance) (Singh
2007, in Jhala et al. 2009, p. 3384; Ray
et al. 2005, p. 69; Bauer and Van der
Merwe 2004, pp. 29-30; Nowell and
Jackson 1996, pp. 20-21). In India,

habitat loss is partly responsible for the
decline of lions to a single population
in a protected area. However, due to
good protection and management, lions
have dispersed to forested areas outside
the protected area, extending their range
from an initial 1,883 km2 to 10,500 km?2
(Johningh et al. 2007, Singh 2007, and
Divyabhanusinh 2005, in Banerjee et al.
2010, p. 248; Singh 2007, in Jhala ef al.
2009, p. 3384). Farming has been
encouraged in the area and has
flourished. Cultivated areas have
created refuge areas and corridors for
lion movement (Vijayan and Pati 2001
in Meena et al. 2014, p. 124). At this
time, no information indicates habitat
loss is currently threatening the lion
population in India. In Africa, however,
despite lions being mainly found in
protected areas, habitat loss and
degradation continue to be among the
main threats to lions (JUCN 2006a, p.
18; Ray et al. 2005, pp. 68—69).

The main cause of lion habitat loss
and degradation is expansion of human
settlements and activities, particularly
due to agriculture and intensive
livestock grazing (IUCN 20064, p. 18;
TUCN 2006b, p. 23; Ray et al. 2005, pp.
68—69; Chardonnet 2002, pp. 103—106).
From 1970 to 2000, the human
population in sub-Saharan Africa
increased by 126 percent (from 282
million to 639 million) (United Nations
(UN) 2013, p. 9), while at about the
same time (1975 to 2000), agriculture
area increased by 57 percent (from just
over 200 million ha to almost 340
million ha) and natural vegetation in the
region decreased by 21 percent (Brink
and Eva 2009, p. 507). In 2009,
approximately 1.2 billion ha, or 40
percent, of Africa’s land area was in
permanent pasture or crops, with the
vast majority (31 percent) in pasture
(UNEP 2012b, p. 68). Riggio et al. (2013,
p- 29) estimate the original extent of
savanna habitat in Africa to be
approximately 13.5 million km2. Based
on an analysis of land-use conversion
and human population densities, Riggio
et al. (2013, p. 29) found current
savanna habitat that is suitable for lions
to be fragmented and to total about 3.4
million km? (or 25 percent of African
savanna habitat). This indicates a
substantial decrease in lion habitat over
the past 50 years and explains, in part,
why lions are limited to protected areas.

Based on a comparison of land-use
and human population data, Riggio et
al. (2013, p. 23) determined that a
density of 25 or more people per km?
served as a proxy for the extent of land-
use conversion that would render
habitat unsuitable for lions. Woodroffe
(2000, p. 167) analyzed the impact of
people on predators by relating local



80008

Federal Register/Vol. 80, No. 246/ Wednesday, December 23, 2015/Rules and Regulations

carnivore extinctions to past and
projected human population densities
and estimated 26 people per km? as the
mean human density at which lions
went locally or regionally extinct. In
1960, 11.9 million km? of the original
13.5 million km? of savanna habitat had
fewer than 25 people per km2; however,
in 2000 that number decreased to 9.7
million km2 (Riggio et al. 2013, p. 29).
Expansion of human settlements,
agriculture, and/or livestock grazing are
reported as occurring in or on the
periphery of several areas identified by
Riggio et al. (2013, suppl. 1) as lion
strongholds (viable populations) and
potential strongholds (IUCN 2006a, p.
16; IUCN 2006b, pp. 20-22), and are
particularly a threat in western, central,
and eastern Africa and some parts of
southern Africa. Expansion of
agriculture and livestock grazing are
reported in or around two of the larger
populations of P. I. leo in Africa, WAP
Complex and a Chad-CAR population
(Heschel et al. 2014, pp. 5—6; Houessou
et al. 2013, entire; Chardonnet et al.
2010, pp. 24—26; IUCN 2008, pp. 8, 28—
29); management in portions of both is
reported as weak (Heschel et al. 2014,
pp- 5—6; IUCN 2008, p. 8). Eastern
Africa contains approximately 40
percent of all the lions in Africa (Table
2). Seven of the seventeen major P. .
melanochaita populations identified by
Riggio et al. occur in eastern Africa; six
of which occur in Tanzania and Kenya.
Between 1990 and 2010, Kenya’s human
population grew from 23 million (40/
km?2) to 41 million (70/km?2), whereas
Tanzania’s grew from 25 million (27/
km?2) to 45 million (48/km2) (UN 2013,
pPp- 421, 798). Not unexpectedly,
expansion of agriculture and livestock
grazing is occurring in these countries
(Brink et al. 2014, entire; UNEP 2009, p.
91; Mesochina et al. 2010a, p. 74),
including in or around these major
populations (Ogutu et al. 2011, entire;
Mesochina et al. 2010a, pp. 71-74, 76;
Packer et al. 2010, pp. 8-9; UNEP 2009,

pp. 98-99; Newmark 2008, pp. 322-324;
TUCN 2006b, pp. 20-22; Ogutu ef al.
2005, entire). Mesochina et al. (2010a, p.
74) state that widespread destruction of
wildlife habitat and human
encroachment in wildlife corridors are
major threats to lion conservation in
Tanzania and consider loss of suitable
habitat as a top threat to lion survival in
the country. The Kenya Wildlife Service
indicates that habitat loss due to land-
use changes and human encroachment
into previously wild areas is having a
major impact on lion range size in
Kenya (Kenya’s National Large
Carnivore Task Force 2010, p. 21).

In southern Africa, the extent of
current habitat destruction and
degradation appears to vary widely. For
example, according to the Zambia
Wildlife Authority (2009 pp. 4-5),
unplanned human settlement and other
land-use activities in game management
areas are a major threat to the long-term
survival of the lion in Zambia. They
note that conversion of natural habitat
in game management areas for cropping
and grazing of livestock has led to
habitat destruction and indicate that
elimination of tsetse flies and
subsequent increase in pastoralist
activities in game management areas
places the lion under renewed direct
conflict with humans. On the other
hand, according to Funston (2008, pp.
123-126), in several areas of southern
Africa where lions were recently
extirpated, lions are reestablishing as a
result of, among other factors, adequate
protection of habitat and prey.

Projections of future growth in human
populations, areas converted to
agriculture, and livestock numbers
suggest suitable lion habitat will
continue to decrease across its r