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TUCN/Species Survival Commission
Conservation Communications Fund and
Contributors to Wild Cats

In 1992, IUCN's Species Survival Commission estab-
lished the Conservation Communications Fund to garner
support for its expansive Publications Programme which
promotes conservation by: (1) providing objective scien-
tific information about biodiversity, habitats, and ccosys-
tems: (2) identitying hagh priority actions [or conservation;
and (3) delivering the information and recommendations
to natural resource managers, decision-makers, and others
whose actions affect the conservation of biodiversity.

The SSC’s Action Plans (Wild Caty is #28 in the serics),
Oceasional Papers, newsletter (Species), membership
directory. and other publications are supported by a wide
variety ol generous donors (see below):

The Sultanate of Oman cstablished the Peter Scott
TUCN/SSC Action Plan Fund in 1990. The Fund supports
Action Plan development and implementation: to date,
more than 80 grants have been made from the Fund to
Specialist Groups. As aresul, the Action Plan Programme
has progressed at an accelerated level and the network has
grown and matured signilicantly, The SSC is gratetul 1o
the Sultartate of Oman for its confidence in and support for
species conservation worldwide.

The Chicago Zoological Society (CZS) provides signifi-
cant in-kind and cash support to the SSC. including grants
[or special projects, editorinl and design services, stafT sec-

ondments, and related support services, The president of

CZS and director of Brookfield Zoo, George B. Rabb.

serves as the voluntcer Chair of the SSC. The mission of

CZS is to help people develop a sustainable and harmo-
nious relationship with nature. Brookfield Zoo carries out
its mission by informing and inspiring 2 million visitors
annually, by serving as a refuge for species threatened with
extinction, by developing scientific approaches ro man-
age species suceessfully in zoos and the wild, and by
working with other zoos, agencies, and protected areas
around the world to conserve habitats and wildlifc.

'The National Wildlife Federation (NWF) makes a sig-
nificant annual contribution to the S5C Conscervation
Communications Fund, in addition to grants for i siru
conservation coordinated by the SSC. NWF is the largest
non-governmental, non-profit conservation-education and
advocacy organization in the United States. It emphasizes
assisting individuals and organizations ot all cultures, in
the United States and abroad, to conserve wildlife and
other natural resources and to protect the earth’s environ-
ment to assure 4 peaceful, equitable, and sustainable future.

The World Wide Fund for Nature {WWF) provides sig-
nificant annual operating support to the S5C. WWF’s con-
tribution supports the SSC’s minimal infrastructure and
helps ensure that the voluntary network and Publications
Programme are adequately supported. WWF aims to con-
serve nalure and ecological processes by: (1) preserving
genetic, species, and ecosystem diversity: (2} ensuring that
the use of renewable natural resources is sustainable both
now and in the longer term; and (3) promoting actions Lo
reduce pollution and the wasteful exploitation and con-
sumption of resources and energy. WWF is onc of the
world’s largest independent conservation organizations,
with a network of national organizations and associates
around the world and over 5.2 million regular supporters,
WWF continues (o be known as World Wildlite Fund in
Canada and in the United States of America.

Publication of Wild Cats was made possible with
generous grants from WWF-Netherlands and WWF-
International.

Other contributors include Conservation International and
the International Fur Trade Federation.
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Foreword

It is indecd an honor to write a foreword for a book ol this
stature—a more comprehensive work than this is hard to
imagine, and u more welcome addition to the store of infor-
malion on the cat family would be nmpossible to find. With
this work the authors have set a new standard of scholar-
ship for studics of the cat family. The level of scholarship
presented here, as this work clearly shows, is quite obvi-
ously nothing less than the finest and most meticulous.

The aim of the authors is a high one—keeping a tradi-
tion of learning that began with compiling data upon the
various gencra of plants and animals of the different con-
tinents {1 recall a massive multi-volume work entitied The
Lemons and Limes of Siain), a tradition that came mio its
own in 1964 with the publication of Ernest P. Walker’s
Mennnals of the World. The authors have included within
a single work the entire spectrum of factual literature on
the biology, ecology, distribution, and conservation status
ol cach member of the cat fumily, presented in summary
form, providing a comprehensive overview of these fasci-
naling animals so that conservationists now and in the
future will have a ready reference. Whether a reader is
looking for bibliography on a species, the names hy which
a certain cat is known in local dialects, the vse to which a
cheetah puts his dew claws, the impact of the fur trade on
the Brazilian jaguar population, or the likely impact of new
Spanish highways on the Iberian lynx population, they will
find what they seek in these pages,

The 1,500 references included here comprise a litera-
ture that begins with Marco Polo in the 13th century and
extends to the present, and that must represent no less than
5,000 scholar/vears of collective effort by various authors.
Until the completion of Wild Cats such a literature could
only have been found by combing libraries throughout the
world. Conservationists in far corners of the world lack
the resources to make those searches. But now, the authors
of Wild Cats have done it for them.

Only a deep and abiding dedication to the cal tribe
could possibly inspire such a magnificent effort. so 1o an
aficionado such as mysell, this book is mouthwatering.
Here it is, you say o yourself as you open the pages with
reverent anticipation, Here it all is. And sure enough, onc
need only to let the book fall open for something to spring
off the page—trom the (1o me) grim report that the trophy
hunting of lions by sportsmen brings twice as much
income to a certain African country us can be derived from
the viewing of lions by tourists in the national parks, to
the perils awaiting those who would attempt to identify
individual mountain lions by their tracks, to the tantaliz-
ing fact that rusty-spotted cats sometimes keep their kittens

Vil

in the attics ol houses sct in rice fields, and that Alrican
golden cats, which have never been studied but are known
(o inhabit rain forests, may include as prey small primates
who fall from the trees and lie injured on the ground. Such
observations, anecdotal and fragmented though they may
be. are nevertheless precious for two reasons: first, their
very existence makes it ¢lear that 1f we don’t preserve the
specics, these passing observations may provide the only
knowledge we'll ever have; and second, as a whifl of sall
air suggests the ocean: tiny bits of information, however
incomplete, suggest an entire lifestyle, in all its complex-
ity, of animals that at this point we know littlc about, and
that the vast majority of us will surely never see.

The mass of data assembled by the authors is analyzed
Lo present general principles of conservation giving a clear
sense ol where the prionties for {uture conservation lie.
These are summarized at the end of each of the Major
Issues chapters. The Action Plan itself (Part 111} trans-
lates the principles inlo concrete action—these projects
should he carried out in the [990s to improve the conser-
vation of vulnerable cat species.

But the most important contribution that a book on any
animal can make is to the future of ils subject. Time is get-
ting short for muny of the cats discussed here. In particu-
lar, the big cats—tigers, lions, leopards, jaguars, snow
leopards, and cheetahs—face the hostility of furmers
because of real and perceived threats to livestock and,
sometimes, people. These cats are often killed indiscrim-
inately and their future outside well-protected areas is in
serious jeopardy. In one of the most important chapters
of this book, Kristin Nowell and Peter Jackson review the
situation and discuss measures to minimize livestock pre-
dation so that big cats outside protected areas can co-exist
with people. This is of vital importance because most
reserves are far too small to accommodate viable big cat
populations with a good long-term chance of survival.

A new and grave threat, with ancient roots, is the hunt-
ing of tigers and other big cats for bones for traditional
medicine in China and clsewhere in Asia, This is cuusing
a marked decline in tiger numbers, and in Tute 1992, Peter
Jackson predicted that, unless current trends were sharply
reversed, the tiger faced virtual extinetion in the wild within
adecade. Since then it is estimated that, in India alone, over
600 tigers have becn poached. while, in Russia. Siberian
tigers have been reduced from around 300 to fewer than
200. Large numbers of contraband skins and bones have
been seized, but they can only be the tip of the iceberg.

Wild cats should not be seen merely as beautiful, but
of little practical value. The cats are part of the web ot life,
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the mutual mteraction of animals and plants, which under-
pins human life on Planet Earth.

By its very existence this marvellous work seems to
echo Walker's words in Mammals of the World, to whom
the great biologist dedicated his enterprise. “To the mam-
mals, great and small.™ he wrote, “who contribulc so much
to the welfare and happiness of’ man, another mammal,

wiii

bul receive so little in return, except blame, abuse, and
extermination.”

Here, in the hands of Kristin Nowell, Peter Jackson, and
the ITUCN/SSC Cat Specialist Group, the cat family is at

last well-served.

Elizabeth Marshall Thomas
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{lion); Bruno Paris (Guinca-Bissaw); Junaidi Payne (Sabah
and Sarawak): Pierre Pfeffer (Borncan bay cat); Hubert
Planton (West and Central Africa); Kim Poole (Canada
lynx, trude); Howard Quigley (Latin America); Pat Quillen
(cats in captivity); Alan Rabinowitz (tiger. clouded leop-
ard, southeast Asia, research): Bernardine Ragni (Ttaly,
taxenomy); M.K. Ranjitsinh (India); Mohammed Reza
Khan (Bangladesh, United Arab Emirates); Wolfgang
Richter (Zaire); Tom Roberts (Pakistan): Robert Rolley
{bobcat); Mark Rosenthal (flat-headed cat in captivity); lan
Ross (pumay: Jurgen Rottmann (Chile); Deb Roy (tiger,
India, management); Royal Forest Dept. of Thailand;
Richard Salter (Laos); Charles Santiapillat (Tndonesia and
Vietnam); Pranabes Sanyal (India, management); Karen
Sauwsman (sand cat in captivity): Nan Schaffer (flat-headed
cat in captivity ), George Schaller (Tibet); Lue Scheepers

{lion); Ulysses Seal (Florida panther); John Seidensticker
(tiger, management); Assad Serhal (Lebanon); Gary Sharp
(cheetah); Alan Shoemaker (leopard, cats in captivily),
Albcrto Simoncetra (Somalia); Alex Sliwa (black-footed
cat): Brian Slough (Canada lynx, trade); Koen de Smet
(Algenia and northwest Africa); J.L. David Smith (fishing
cat, tiger, research); Philippe Stahl (European wildcat, dis-
case); Philip Stander (Namibia): Chris Stuart (southern
Africa, research); Stmon Stuart (issucs in cat conservi-
tion}y: Mel Sunquist (Bornean bay cat, tiger, Lalin
America); Wendell Swank (jaguar); Tan Bangjie (China);
José Lobdo Tello (Central African Republic); Valiik
Thapar (tiger, India); Jay Tischendort {U.S.A.): Arlen
Todd (Canada lynx); Schwann Tunhikorn ({tiger.
Thailand); Siima Umar (Turkey); Chris Vaughan (Costa
Rica); Juan Villalba-Macias (Latin America, trade);
Jacques Verschuren (Central Africa); John Visser (black-
footed cat); Clive Walker (South Africa); Kamal Wassif
(Egypu): Carlos Weber (Chile); Lars Werdelin (Canada
lynx, taxonomy): Robert Wiese (cats in captivity); David
Wildt (assisted reproduction); Won Pyong-Oh (Korcan
peninsula); Michael Woodftord (disease): Sejal Worah
(rusty-spotted cat): Anne Wright (India); Alfredo Ximénez,
(Braczil); D.W. Yalden (Ethiopia); Shigeki Yasuma
(Borneo. Iriemote cat); Jinping Yu (lecopard cat): James
Zacharias (rusty-spotted cat).
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painting of a Bornean bay cat by Joseph Wolf, and the
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The Cat Action Plan

Wild Cats: Status Survey and Conservation Action Plan
consists of a review and analysis of information relevant to
the conservation of wild cats, and a priority action pro-
gram. Part [ provides summarics of the biology, ecology,
distribution, and conservation status of each cat species.
These Species Accounts are organized under tive geo-
political regions: Sub-Saharan Africa, North Africa and
southwest Asia, Tropical Asia, Eurasia, und the Americas.
Part [T examines the major issues pertinent to the conser-
vation of all cats: habitat loss, management of big cats near
people, research, trade, cats in captivity, and reintroduc-
tion. Parts [ and IT together form a comprehensive refer-
ence lor people interested in cats and their conservation.
The intormation contained within is a demonstration of the
work of cat specialists, and it is hoped that the rich and
multi-lfaceted picture of cats and their conservation which
emerges will stimulate more people to become aclive on
hehalf of the wild cats.

Wild Cuts is more, however, than an authoritative ref-
erence work. It is a stratcgic planning document which
prescribes methods for making cat conservation more
clfective. These principles of cit conservation, which can
be drawn from the text, prioritize conservation action on
both international and regional levels. The principles also
serve as a {ramework to aid local authorities in planning
their own cat conservation priorities.

Part [I1, the Action Plan itself, presents 105 projects that
build on the data and recommendations presented previ-
ously, and focus the general principles of cat conserva-
tion. Drawn up by the Cat Specialist Group, they
concentrate on the most vulnerable species and are priori-
ties for cat conservation in the 1990s. Implementation of
these projects forms the mission of the Cat Specialist
Group over the coming decade. If these projects realize
their objectives, the family Felidae should enter the 2 st
century in good shape.

The priority projects listed in the Action Plan, for the
most part, are in need of (1) financial support and (2)
researchers and others to work on them. Those interested
in funding, carrying out, or helping with any of these pro-
jects should contact the Vice Chairman, Projecls for
details: Kristin Nowell, 2520-4_ 41st St. NW., Washington
DC 20007, US.A.

An Executive Summary of Wild Cats prefaces Part . In
addition, the “Major Issues” chapters of Part 11 end in short
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summary scctions which outline key points. A regional
index 1o specics vulnerability, which generally indicates
species conservation priority, prefaces cach regional chap-
ter in Part I, the Species Accounts. The intreduction 1o
the Species Accounts explains how species vulnerability
is ranked, Part 11, the Action Plan, is organized accord-
ing to the topics examined in Part I and the species order
of Part [.

The Cat Specialist Group
The TUCN/SSC Cat Specialist Group s the world™s pre-

mier body of scientific and practical expertise on wild cats
and their conservation. Over 160 members (sce Appendix
5) represent 50 countrics and include leld biologists,
wildlife managers, government officials, leaders of non-
governmental organizations which focus on cat conserva-
tion, and other specialists from diverse but interrelated
fields including laxonomy. genetics. environmental law,
wildlife trade and use. conservation education and wildlife
photography, small population biology and captive breed-
ing, and wildlife vetcrinary medicine. These people scrve
as Cat Specialist Group members in their personal capaci-
Lies, but bring with them the experience and the knowledge
gained in their professional careers. They volunteer the
best of their thinking, and also, in many cases, their time
and services, for cal conservation. This document repre-
sents the Group's first major collective effort to review
what has been accomplished in the past, and to prepare a
strategic plan for future action.

Through its members, the Cat Speciulist Group main-
tains a substantial collective hibrary. The Group plans to
consolidate and disseminate this resource by establishing a
Cat Conservation Data Center (see priorily project in Part
[I1). The Chairman publishes a biannual newsletter, Caf
News, which is circulated to members of the group. Itis
available to anyone else who makes an annual donation to
a special fund in the name of “Friends of the Cat Group.™

For more information about the Cat Specialist Group,
contact: Peter Jackson, Chairman, IUCN/SSC Cat
Specialist Group. Route des Macherettes, 1172 Bougy-
Villars, Switzerland, Tel + Fax: +41 (21) 808 6012, cmail:
peterjackson@gn.apc.org or ¢/o the Species Survival
Commission, IUCN —The World Conservation Union,
1196 Gland, Switzerland, Tel: +41 (22) 999 3001, Fax:
+41(22) 999 00135, email: mgd@hg.iucn.ch (attn jackson).
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Wild Cats: Status Survey and
Conservation Action Plan

There are 36 species of wild cat, ranging in size from the
tiger to the tiny rusty-spotted cat. They are found in every
continent except Australia and Antarctica. This docu-
ment, Wild Cais: Status Survey and Conservation Action
Plan, is designed (o promote the conservation of all the
wild cats in their natural surroundings. The increase in
numbers of people, the spread of setticment and the
exploitation of natural resources of wild lands hitherio
little disturbed. together with persecution. are threatening
some cals with extinction. Other cat species are declin-
ing in numbers.

To assess the vulnerability of the cats, a system has
been developed to rank them in five main categories, both
on a world basis and a regional basis. The ranking sys-
tem is based on four factors:

1. The number of habitat types with which each species
1s associated: the fewer habituts with which a species
is associated, the more vulnerable 1t s to habitat loss,

2. Total range size: the smaller the distribution of a species,
the more vulnerable it is (o further loss of range.

3. Body size, which provides a link to estimates of total
numbers: the larger the cat, the fewer the number of
individuals likely 1o be located in a given area com-
pared with smaller cats.

4. Active Threat (“A™), which refers to high levels of
hunting pressure, leading to the loss of animals [rom
habhitat in which they would otherwisc be present.

Combining the scoring on these {actors makcs it possible
to group cats inte categorics in order of their priority for
conservation (Boxes 1 and 2). The ranking system is
described in detail in the introduction to Part 1,

In general, species in Category 1 warrant [irst atten-
tion, both globally and regionally. Yet practical consider-
ations play a large role in determining how conservation
action should be structured in terms of projects. For exam-
ple, the Iberian lynx emerges as the most vulnerable wild
cat and is runked ahead of the tger, although the tiger is
seriously threatened. However, it will take much more
conservation clfort o save the tiger than the Iberian Tynx.,
The tetal numbers of Iberian lynx may be fewer than tiger,
but the lynx occurs mainly in Spain, and this allows for
unified conservation action. The tiger is scattered in small,
localized populations in 14 Asian countries, including the
world’s two most densely populated nations, India and
China. Morcover, the primary threat facing the tigrer is ille-
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gal trade in tiger bane for Asian traditional medicines, and
this calls for expertise in several fields: protection of key
populations in reserves; protection of tigers outside
reserves; analysis of the consumer market for tiger bone;
and effective enlorcement of both national and interna-
tional trade hans. This explains why more priority projects
are proposed for the tiger (14) than for the [berian lynx
(3) in the Action Plan.

For many of the most vulnerable small cats, there is
little knowledge of their biclogy and ecology. Conserva-
tion of these species will be ditficult without this baseline
information. There arc thus relatively few projects for
these species beyond basic studies of natural history and
detailed surveys of the distribution of sub-populations.

Part I: Species Accounts

The Species Accounts provide the latest information on the
biology, ecology and conservation status ol the wild cats,
Photographs illustrate the characteristics of each cat, and
maps provide the latest information on their range. The
specics accounts serve as a databasc, to be built on as
research produces more information.

Part ll: Major Issues in Cat Conservation
Part 11 is devoted to the review and analysis of six major
issues in cat conservation:

Chapter 1. Habitat loss and fragmentation

Chapter 2. Management ol big cals near people
Chapter 3. Research

Chapterd.  Trade

Chapter 5. Captive breeding

Chapter 6. Reintroduction

Examination of these issues leads to scveral inter-related
conclusions about cat conservation, which are summarized
ut the end of cach chapter. These are reviewed in thig
Executive Summary in the form of key general questions
which the Action Plan projects are designed to answer,

How do cat species adapt to different forms of

habirar loss and modification?

Chapter 1 shows that most of the world’s original natural
vegetation has been modified in some way by people.
Protected areas cover only small portions of the range of
most specics, so that most cats live in modified habitat.
Fortunately, cats, nol having specific vegetation require-
ments, are more flexible than many other animals in terms



Box 1

Global Ranking of Cat Species

Vulinerability

Category 1 (Top priority)

Iberian lynx

Category 2
Tiger (A)

Snow leopard (A}
Bornean bay cat

Chinese mountain cat

Black-footed cat
Kodkod

Andean mountain cat

Flat-headed cat
Fishing cat
African golden cat

Category 3
Cheetah (A)

Lion (A)

Jaguar {A}
Asiatic golden cat
Oncilla
Rusty-spotted cat
Clouded leopard
Marbled cat

Category 4
Sand cat
Margay
Serval
Canada lynx
Geoffroy's cat
Manul

Category 5a
Puma (A}
Leopard (A)
Ocelot
Eurasian lynx
Bobcat
Pampas cat

Category 5b
Caracal
Jungle cat
Leopard cat

Category 5¢
Wildcat
Jaguarundi

A=Actively Threatened

Lynx pardinus

Panthera tigris

Uncia uncia
Catopuma badia

Felis bieti

Felis nigripes
Oncifelis guigna
Oreailurus jacobltus
Prionailurus planiceps
Prionailurus viverrinus
Profelis aurata

Acinonyx jubatus
Panthera leo

Panthera onca
Catopurna temmincki
Leopardus tigrinus
Prionailurus rubiginosus
Neofelis nebufosa
Pardofalis marmorata

Felis margarita
Leopardus wiedf
Leptailurus serval
Lynx canadensis
Oncifelis geoffroyi
Otocolobus manul

Puma concoior
Panthera pardus
Leopardus pardalis
Lynx lynx

Lynx rufus
Oncifelis colocolo

Caracal caracal
Felis chaus
Prionailurus bengalensis

Felis silvestris
Herpailurus yaguarond;

(High levels of hunting pressure}

See pages 2-6 for explanation of

vulnerability ranking system.
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of their ability to persist, For example. logging in tropical
rain forest does not necessarily lead to the decline or extir-
pation of ity cat populations. As discussed in Chapter 3,
there have been relatively lew studies of cats in altered
habitats: most have been done in protected areas. Several
Action Plan projects (numbers 2 and 23) have been
designed to identily the variables which permit cats Lo per-
sist in different forms of maodified habitat, In addition, a
number of natural history studies are proposed which
should be carried out both in good-quality protected habi-
tat and in a type of modified habitat which predominates
within the range of the species. It is important for these
studies to estimate cat densitics in modified habitat, so as
to calculate numbers over large ureas of their ranges.

Which types of habitar are most importeant

Jor cat species conservation”

Certain habital types are the richest in vulnerable cat
species, but are either declining in area or becoming frag-
mented. Thesc include tropical moist forest, especially in
the lowlands, tropical montane complexcs, high alpine
habitat, and major wetlands. Conservation ol these habitat
types is important for cat species. Protected arcas need to
be sufficiently large to support viable popuiations of the
biggest culs.

What management measures can be taken o promote
conservation of big cats living near people?

Most cats are found outside protected areas. and live near
people. They risk extirpation through unsuitable modifi-
cation of their habitat, depletion of their prey. and persecu-
tion. This is particularly true for big cats, which can cause
significant economic fosses when they prey on livestock,
particularly for poor owners of a few animals. Several
Action Plan projects focus on the study of big cats which
live among people, and on the recommendation and imple-
mentation of effective management measures (Projects 5, 6,

22,23, 31,32,40,51,52, 71,774,775, 93, and 102).

What are the bivlogical and ecological

requirements af villnerable cat species?

To evaluate the conservation status of cut specics on a
national or regional scale. a basic understanding of their
biology and ecology is needed. Otherwise, it is difficult
to plan specilic conservation measures. For a surprisingly
high number of vulnerable species, natural history has
never been studied, cither in detail or at all. A number of
Action Plan projects have been put forward to address
these major gaps in our knowledge of the cat lamily
{Projects 2, 18, 20, 34, 37,42, 43, 57, 538,60, 61, 63, 64,
66, 68, 76, 77,91, 92, 94, 96, and 99}). In addition, long-
term studies which have gathered comprehensive baseline
data on cat populations should be continued.
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Box 2

Sub-Saharan Africa

Note: lriomote cat not ranked but high priority {see page xiv).
See pages 2-6 for explanation of vulnerability ranking system:.

North Africa and Southwest Asia

Regional Ranking of Cat Species Vulnerability

The Americas

1. Black-footed cat 1. Cheetah (A) 1. Kodkod
1. African golden cat 1. Asiatic lion 1. Andean mountain cat
2. Chesetah (A) 2. Serval (A) 2. Jaguar (A)
2. Lion (A} 3. Lecpard {(A) 2. Oncilla
3. Serval 4. Sand cat 3. Margay
4. lLeopard (A) 5a. Caracal {A) 3. Canada lynx
4. Caracal 5a. Jungle cat 3. Geoffroy’s cat
5. African wildcat 5b. Wildcat 4.  Puma (A)
4, Bobcat
4. Pampas cat
5. Jaguarundi
Tropical Asia Eurasia
1. Tiger (A) Asia sub-region
1. Bornean bay cat 1.  Snow leopard {A)
2. Clouded lecpard (A) 1. Chinese mountain cat
2. Asiatic golden cat 2. Asiatic wildcat
2. Flat-headed cat 2. Manul
2. Rusty-spotted cat 3. Eurasian lynx
2. Fishing cat
2. Marbled cat Europe sub-region
3. Leopard (A) 1. lberian lynx
4. Jungle cat 2. Eurasian lynx
5. Leopard cat 3. Eurasian wildcat

How fragmented are cat species populations?

Many cat species have been extirpated from large parts
ol their ranges. but this has rarely been mapped.
Population fragmentation can result in small, isolated
populations, which arc particularly vulnerable to extine-
tion. Mapping the detailed distribution of cat populations
will greatly aid in fixing priorities for the conservation
effort, and a number of Action Plan projects have been put
forward 1o start this process (Projects 3, 4, 19, 21, 25, 26,
28.39,41.42.49, 53, 59,62, 65,72, 73. 80, 0. 91, 92,
97,99, and 104),

How can cats be counted effectively?

Because cats arc mainly nocturnal and sccretive, they are
difficult to census. But it is impossible 10 assess the sta-
tus of a species in a given area without reliable indexes of
numbers and population trends. This is particularly impor-
tant for the tiger, which is being heavily poached for bones
and other parts. Two Action Plan projects (numbers 7 and
50y are designed to develop and promote appropriate cen-
sus measures. One of them focuses on improving the
counting technique used in India, which has a long his-
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tory of tiger censuses and is home to most of the world’s
tigers. The improved techniques will be applicable in the
census of other big cats.

How cai the viability of cat populations be ensured?

Studies in conservation biology show that small, isolated
populations are highly vulnerable to decline and extine-
tion. Because cats occur at relatively low densities. most
protected arcas conserve only small populations. Are
these populations too small to be viable? Project 8 aims
to apply the MVP concept to cat species, particularly the
larger cuts, in the light of what is known of their biology
and ecology. This mformation will then be used to analyze
the viability of sub-populations throughout the range of a
species. Other aspects of MVP conservation are covered,
including the extent to which habitat corricdors can enhance
the persistence of a population by allowing the movement
of individuals between populutions (Project 50); the role of
disease in small populations (Projects 11 and 27); limiting
factors of populations (Projects 36. 46, and 55). and the
ceology of isolated populations, particularly in terms of the
impact of predation on numbers of prey (Project 29).




How can the conservation of full intraspecific

diversity be ensured?

There is general agreement that most classically described
cat subspecies are not valid, but little progress has been
made in re-defining subspecies using modern technigues.,
including genetic analysis. The Action Plan identifies taxa
[or which both {ield conservation efforts, as well as genelic
studies, are of highest priority (Projects 10, 36, 44, 46, 47,
56.67. 69,70, 78, 79, 89, 95, 100. and 103). In addition,
it is recommended that field biologists increase their
efforts to collect biological samples to help in evaluating
subspeciation (Project 9), and that zoos continue their
cfforts to identity subspecics and conserve viable popula-
tions of key taxa {Project 15).

How can illegal trade in cut products be

controlled effectively?

Commercial poaching and illegal trade are scrious threats
1o some species. To minimize them, a great deal of infor-
mation is required about the consumer market for cat prod-
ucts. There is a need to know about the size of the market,
sales volume, trade channels and patterns, key players in
the market, consumer motivation. and law enforcement
measures and their effectiveness. This is most urgent for
the tiger: the consumer market for tiger bone medicines
has scarcely been investigated (Project 12).

How can the sustainability of hunting

for cats be ensured?

Economic value is an important incentive for cat conser-
valion, and some ol the most significant values are derived
from hunting for the fur trade and for sport. Projects are
proposed to further develop management technigues (o
ensure that hunting pressure docs not lead to major
declines in numbers and that yields are sustainable
(Projects 13, 33, and 98).

How can zoos contribute most effectively

to cat conservation?

In terms of captive cat populations, expericnce in the
genetic management of small populations. and the ability
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o promote cal conservation, zoos have resources which
are becoming increasingly appreciated by the conservation
community. Expertise in small population biology is called
for in Project 8. In addition, as zoos become involved with
conservalion of wild populations. a zoo-sponsored fund
for field conservation is proposed (Project 14).

How well does cat reintroduction work, and for

which taxa is it a priorite?

Reintroduction of captive-bred cats is often scen as a
means of maintaining wild populations. However, re-
introduction is a complicated matter and is not practical if
the lactors which led to the decline or extinetion in the {irst
place have not been alleviated. The establishment of a
populition can be difficult when habitat is (ragmented and
used by humans. Projects 16, 17, 84, and 83 meniltor the
long-term progress of reintroduction attempts. In general,
reintroduction is not of high priority for cats, because none
have become extinct in the wild, and efTorts should first
be focused on ensuring that they do not. However, the
Asiatic lion Is in a grave situation because it survives only
as o single, highly vulnerable wikd population in Tndia’s
Gir Forest.  As insurance against sudden, catastrophic
extinction, a second population urgently needs to be estab-
lished. Possible sites are being surveyed and assessed in
India {Project 35).

Part lll: Action Plan

Members of the Cat Specialist Group arc involved in stud-
ies and conservation of cats in all the continents. They
have provided information about their current projects,
and proposed others that they consider priorities for con-
servation in the 1990s. Other projects have arisen from
the research conducted to produce this document. Part
HI provides summarics of 105 projects. Some already
have financial support, but most require funds if they are
to be implemented. The Cat Specialist Group will actively
seck funding for these priority projects. and hopes for
sympathetic consideration by major institutions, as well as
private donors.
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Taxonomy of the Felidae

In practice, conservation ol cals in the wild has to be bascd
on populations rather than taxonomy, but taxonomy is an
aid to prioritizing allocation of conservation resources
between different populations. [tis thus essential that clas-
sification schemes accurately capuure telid diversity, in
terns of nol only morphology, but also genetics, and, if
possible, ethology. The history of cat species ¢lassifica-
tion, which has scen extremes in both “splitting™ and
“lumping.” is reviewed below by Lars Werdelin in a paper
written especially for this volume.

Wild Cars follows the taxonomy set out in the latest edi-
non of Mearnal Species of the World (Wozencraft 1993).
Wozencratt has explained that his taxonomy is nol a picce
of primary research, but a compilation of recent literature.
He evaluated what others had done, based on primary lit-
erature, discarding statements unsupported by data (C.
Wozencraft in [inr. 1993). His classificarion is used here
for practical reasons, without prejudice, as it has been
adopted by the Convention on International Trade in
Enduangered Species of Wild Faung and Flora (CITES) and
the Waorld Conservation Monitoring Centre (WCMC).

Some of the new designations are controversial and will
surely be the subject of future debate. One cxample is the
Iriomote cat, which was originally described as & mono-
typic genus Mevailuruy irfomotensis (Imaizumi 1967}, bat
wis later placed close to the leopard cal within the genus
Prionailrns (Hemmer 1978a, Leyhausen 1979, Corbett
and Hill 1993): it is now relegated (o a subspecies of the
leopard cat by Wozencraft (1993). 1f the Iriomote cat is
considered a full species, it is the most endangered cat in
the world, with a population of only 100 animals on the
small Japanese island of Triomote. Ifitis considered a sub-
species, it becomes one of several island populations of the
most common cal in Tropical Asia. Nevertheless, because
of its distinctive characteristics, which led to the uncer-
tainty in classification, the [riomote cat merits special
attention.

Modern taxonomic framewaorks have lumped most of
the smaller cat species into the genus Felis—29 accord-
ing to the previous cdition of Mammal Species of the
Waorld {(Nowak and Paradiso 1983). Wozencraft (1993),
however, broadly promotes the subgenera of the old genus
Felis to full generic status, & step which better reflects the
substantial variation among so many species. As Pocock
{1951) noted in his Catalogue of the Genus Fefis: “[The
old genus] Felis 1s a heterogeneous, unwieldy assenblage,
ranging practically all over the world, apart from
Madagascar, some small islands and the Australian
Region. Considering its wide distribution and exceedingly
vuried habitats, it would be strange if the family had not
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become differentiated into groups of generic status.”
Under the new taxonomy. a number of former Felis
species are now placed in monotypic genera: the caracal,

jaguarundi, serval, Andean mountain cat, Pallas’s cat,

African golden cat, puma, and marbled cat. The three
lynxes—Lurasian (v, Canada (canadensis), and [berian
(pardinus)—often labelled conspecific, have full species
status within the genus Lynx. The strongly-patterned spot-
ted South American cats-—ocelot {(pardalis), oncilla (tigri-
nus), and margay (wiediy—have been placed in the genus
Leopardus, while Lthe lightly spotted cats ot the southern
region --pampas cat (cofocolo), Geotfroy’s cat (geoffrovi).
and the kodkod (guigna)—are grouped in the genus
Oncifelis. The Asiatic golden cat (temnincki) and the
Bornean bay cat (hadia) are placed together in the genus
Catoprma. The snow leopard is separated trom the genus
Panthera and given full generic status as Uncia uncid.

With regard to subspecics, there is considerable debatc
on definition, and even whether the traditional taxonomic
concept is valid in the light of contemporary knowledge
of population biology and genctics. 1t is generally agreed
that too muny subspecies of cats have been described in the
past on the basts of very slim evidence. However. there is
some uncertainty as 10 how o proceed with redefinition.
and the task is large—the Felid Taxon Action Group of the
American Zoo and Aquarium Association (formerly the
AAZPA), which is concerned mainly with appropriate rep-
resentation of wild diversity through captive breeding, has
recommended the re-evaluation of 235 out of 259 sub-
species recognized by the group (Wildt er al. 1992a).

Molecular analysis s potentially an important ool for
this exercise. The leopard. for example, shows great vari-
ation in coat pattern and size, but recenl molecular studics
have led to the proposal that all African leopards—nearly
30 have been deseribed, living in habitats which range
from desert 10 rain forest—should be considered one sub-
species Panthera pardus pardus (Miththapala 1992},
However, cun such (indings be reconciled with data gath-
ered by classical anatomical measurements and descrip-
tions, and with what new knowledge has been gained
through ticld studies of behavior and ecology in dilleremt
environments? In Part Il Chapter 3, where the question
of subspecics is discussed in more detail, Stephen O’ Brien
puts forward a usctul definition, outlines the sort of evi
dence of differentiation that molecular biologists should
fook for, and stresses the need for cooperative work
between the dilferent scientific disclipines.

Given the difficulty of defining subspecies and the lack
of comprehensive evaluation at this level of the family
Felidac, this Action Plan refers only to those subspecies
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Box 1
Classification of the Felidae
by W. Christopher Wozencraft (1993)

Family Felidae G. Fischer, 1817
Subfamily Acinonychinae Pocock, 1817

Acinonyx Brookes, 1828
Jjubatus Schreber, 1776

Subfamily Felinae Fischer, 1817

Caracal
caracal (Schreber, 1778)

Catopuma Severtzov, 1858
badia (Gray, 1874)
temmincki 1 (Vigors and Horsfield, 1827)

Felis
bieti Milne-Edwards, 1892
chaus Schreber, 1777
margarita Loche, 1858
nigripes Burchell, 1824
silvestris Schreber, 1775

Herpailurus
yaguarondi Lacépede, 1809

Legpardus Gray, 1842
pardalis (Linnaeus, 1758)
tigrinus (Schreber, 1775)
wigdi (Schinz, 1821)

Leptailurus Severtzov, 1858
serval (Schreber, 1776}

Lynx Kerr, 1792
canadensis Kerr, 1792
lynx (Linnaeus, 1758)
pardinus (Temminck, 1824)
rufus (Schreber, 1776)

Oncifelis Severtzov, 1858
colocolo (Molina, 1782)
geoffroyi (d'Orbigny and Gervais, 1844)
guigna (Molina, 1782)

QOreailurus Cabrera, 1840
Jfacobitus (Cornalia, 1865}

Otocolobus Brandt, 1842
manuf (Pallas, 1776)

Prionailurus Severtzov, 1858
bengalensis (Kerr, 1792)
planiceps (Vigars and Horsfield, 1827)
rubiginosus (1. Geoffroy Saint-Hilaire, 1831)
viverrinus (Bennett, 1833)

Cheetah

Caracal

Bornean bay cat
Asiatic golden cat

Chinese mountain (desert) cat
Jungle cat

Sand cat

Black-footed cat

Wildcat of Africa and Eurasia

Jaguarundi

Ocelot
Oncilla, Little tiger cat
Margay

Serval

Canada lynx
Eurasian lynx
Iberian lynx
Bobcat

Pampas cat
Geoffroy’s cat
Kodkod

Andean mountain cat

Pallas's cat

Leopard cat
Flat-headed cat
Rusty-spotted cat
Fishing cat
Continued on next page
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Profalis Saverizov 1858.
aurata (Temminck, 1827}

Puma Jardine, 1834,
concolor (Linnaeus 1771)

Subfamily Pantherinae Pocock 1917

Neofelis Gray, 1867
nebulosa (Griffith, 1821)

Panthera Oken, 1816.
feo (Linnasus, 1758)
onca (Linnaeus, 1758)
pardus (Linnaeus, 1758)
Hgris (Linnaeus, 1758)

Pardolelis Severtzov, 1858
marmorata Martin, 1837

Uncia Gray 1854
uncia (Schreber, 1758)

D.C. and London.

follow the rules of Latin grammar,

publication by that authority.

African goiden cat

Puma, Cougar, or Mountain licn

Clouded leopard

Lion

Jaguar
Lecpard

Tiger

Marbled cat

Snow leopard

Wozencraft, W.C. 1993. Order Carnivora. Pp. 286-346 in D.E. Wilson and D.M. Reeder, eds. Mammal species
of the world: a taxonomic and geographic reference (Second edition). Smithsonian Institution Press, Washington

1 jacobita, wiedii, and ternminckii in Wozencraft (1993) amended to jacobitus, wiedi, and temmincki in accordance
with the 1985 International Code of Zoological Nomenclature Article 31a mandating that patronymic species names

Note: Brackets round the name of the authority indicate that the genus has been changed since first

which have been relatively rigorously evaluated, and gen-
crally prioritizes conservation action at the speeies level.
However, it is also rccognized that preservation ot a
species includes its fuld diversity. and that at present it is
intra-, rather than interspecific diversity, which is most
threatened in the cat family. A list of classically described
subspecies is included in Appendix |, and much greater
effort should be directed towards defining differentiation
within cat specics through more extensive collection and

analysis of field samples, A protocol for the collection of

ficld smmples. a collaborative effort by a muscum-based
unatomist and a wildlife velerinarian, is contained in
Appendix 2. There are a number of taxonomy-related pri-
ority projects in Part II1L.

Below, Lars Werdelin reviews historical efforts to
classity cat specics, and Stephen O Brien discusses the
uscfulness of genetic analysis in clarifying felid evelu-
Lonary history.
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The History of Felid Classification
by Lars Werdelin

Like most other groups of organisms, felids have been
the subject of a number of revised classifications since
Linnacus (1758), in the [0th edition of his Svsrema
Natiurae. laid down the first foundations by naming the
genus Fefis. The following is an attempt to provide a
brici history of these classification attempts, illustrating
our growing understanding of the interrelationships of
the living cats. In addition 1o the works discussed here,
which are all mainly concerned with living felids, there
have been many works that in a general way have tried
to relate fossil and living felid taxa. However, most of
these have not dealt specifically with the ancestors of liv-
ing species, or where they have done so, have concerned
themselves with only a limited set of taxa. Werdelin
(1981} is an cxample of such a study. These have not




been considered in this review.

The first author specifically to consider relationships
between species within the family Felidae was Jardine
(1834).  He distinguished five genera, Leo, Puma,
Cynailurus, Lynchus, and Felis. In the lirst of these he
ptaced only the lion, then separated into two species. In
the second he had the puma, the jaguarundi, and the pam-
pas cat (one color phase), Lo Cvraifurus he placed only the
cheetah. In Lynchus he placed the Eurasian and Canada
lynxes, as well as the bobcat, caracal, African golden cat,
Ceoftroy’s cat. jungle cat and black-looted cat. In Felis,
finally, he placed all other species known at that time:
tger, leopard, jaguar, snow leopard, ocelot, margay.
oncilla, leopard cat, clouded leopurd, serval, pampas cal
(other color phase)., and European. African, and Asian wild
cals. He did not consider relationships within these genera,

Although quite different from our current conceplion of

felid interrelationships. Jardine’s classification neverthe-
less contains some themes which have run through the
subject ever since. These include the recognition ol a
genus Felis seasu stricto (although broadcer than currently
conceived); the recognition of Lynx as a distinet genus
{also broader than currently conceived); the relationship
between the caracal and the Iynxes: and the relationship
between the puma and the jaguarundi. The latter relation-
ship, which is highly controversial. has been supported by
many authars since, and it is interesting o find its roots at
such an early stage of the game.

Jardine was a precursor and his classification a crude
first attempt. although an interesting one. The modern
age of felid classilication begins with Severtzov {1857-
1858). This author discussed the evolution of carnivores in
general and felids in particular, with special emphasis on
hiogeography and its relationship to felid elassification, In
the process of so doing he erected a number of new genus-
level names as subgenera. In total, his classification
includes five genera and 27 subgenera. Severzov’s cxpo-
sition is not easy to follow, perhaps because he had
planned to tollow this work by a more extensive mono-
graph on the group, where he intended to publish the char-
acteristics of his various groups. This work was apparently
never published. Fortunately, Allen (1919b) published a
clarification of Severtzov’s concepts, considerably sim-
plitying a review,

Severtzov’s genera are as follows:

1. Tigris, which inciudes two subgenera, Leo [or the lion
and Tigris for the tiger.

. Panthera, with the subgenera Jaguarins for the jaguar,
Panthera for the leopard, Uneia for the snow leopard
arid ¢louded leopard, and Pusser for the puma.

3. Cynailurus, with the single species Cynailurus juba-

fus, the cheetah.

4. Lynchus, with two subgeneru: Lyicfues for the Hurasian

[
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lynx. Canada lynx, and bobcat, and Urolvichus for the
curacal.
5. Felis, which contains no less than 19 subgenera, mostly
nonotypic.
Oncoides: ocelol, margay, and oncilla;
Pardofefis; marbled cat;
Catopuna: Temminek's golden cat,
Herpailuruy: jaguarundi:
Leptailurus. serval;
Chirvsailurus: for one varicty of the
African golden cat:
Curelvie: domestic cat (in which he presumably
included the European wildeat), the African
wildeat, and the jungle cat:
Otocolobus: manul;
Lynchailurus: pampas cat;
Oncifelis: Geollroy's cal:
Nowetifelis: kodkod;
Profelis: another variety of the African golden cat
Dendrailurus, which is based on un unidentifiable
species:
Felis, which is preoccupied by Linnagus’ Felfis for
the domestic cat;
Prioncilirus: leopard cat:
Zibethailurus: fishing cat:
Tetaiturus: flat-headed cat;
Orailurus, tor a species from Timor that [ am
currently unable to identify.

This cnormous proliferation ol generic-level names
clearly does nothing to increase our knowledge of the
interrelationships of the various species, However, it
should be noted that most of the names used by Scvertzov,
whether newly coined by him or adopted from carlier
authors, are still in use for various groupings of felid taxa,
[n Severtzov's classification we see the seeds of 1 modern
concept of Panthera in his genern Panthera and 1igris.
His concept of Lyax is also very close o the current one.
His Oncoides represents the beginnings of the currently
recognized Leopardus for the small spotted felines of
South America. Other than this, Severtzov's contribu-
tion is mainly at the nomenclatural level, albeit a very
madern onc.

While Severtzov was publishing his work, Gray (1867)
was completing his studies of felid classification, Gray
was apparently unaware of Severtzov’s work. and there-
fore there is extensive overlup between them, as well as a
number of synonymous taxon names. In Gray's classifi-
cation. the pantherines are separated into four genera:
Unciu for the snow leopard: Leo for the lion: Tigris for
the tiger; and Leopardus Tor the leopard. jaguar, African
golden cat, and puma. This is one of the few notions that
the golden cats are related to the pantherine big cats. The
genus Neofefls includes the clouded leopard. whereas the



Taxoniormy of the Felidae

genus Purdalina includes an unidentified species, P.
himelavensiy, possibly an ocelot. The genus Cataldyny in
Gray's conception includes only the marbled cal. Thiy
genus is lherefore synonymows with Severlzov's
Pardofelis, but is itself a junior homonym of Cearolvix of
Severtzov, which is a junior synonym of Felis sensu stricto
(they are based on the same type species). This chain reac-
tion is a good illustration of why the parallel work of
Severtzov and Gray has led to over 100 years ol nomen-
clatural confusion in felids. No wonder many workers
take refuge in calling everything Felis,

Gray's genus Viverriceps includes the fishing cat, lat-
headed cat. rusty-spotted cat, and one variety of lcopard
cat; his genus Pajeros includes only the pampas cat. In the
genus feliy Gray places the ocelot, margay, oncilla,
Geoffroy’s cat, jaguarundi, serval. Asiatic golden cat,
manul and the European, African, and Asian wildcats,
along with the domestic cat. In his geous Chas e places
the jungle cat, while in Lyncus he has the Eurasian,
Canadian, and Therian lynxes, and the bobcat. His genus
Curacal accounts for the caracal, while in Guepardu,
fimally, he places the cheetah.

As noted, Gray’s work introduced some confusion in
the nomenclature, but he ts more specific regarding inter-
relationships than Severtzov, for whom most species
belonged in their own genera. Gray's genus Viverriceps,
for example, is a specific statement of relationships
belween four species of southeast Asian felid. His concept
of Lynyis the same as that currently in use. On the other
hand, his £eliy includes both species currently placed in
that genus and a number of specics currently believed o be
only distantly related to Felis sensu stricto.

Some semblance of order was created out ot the
nomenclatoral confusion by Pocock (1917). who has per-
haps done more than any other biologist to {urther the
cavse of felid classification and systematics. He separated
the Felidae into three subtamilies: Felinae for the small
cals, Pantherinae for the large (roaring) cats, and
Acinonychinae for the cheetah. This classification was
based on the structure of the hyoid (ossified in Felinae and
Acinonychinae, imperfectly ossified in Pantherinae) and
the digits (cutancous lobe protecting retracted claw in
Felinae and Pantherinae, no cutancous lobe in Acino-
nychinae). This is a scheme which, with few exceptions.
has been followed until very recently.

Within the Pantherinae, Pocock distinguished (wo gen-
era: Panthera for the lion, tiger, leopard, and jaguar; and
Uncia tor the snow leopard. Within the Felinag, he tried (o
arrange Severtzov's and Gray's genera in an orderly man-
ner. Pocock’s Felis includes, in his terms, “three cate-
gories™: medium-sized cats from Europe, southwest Asia,
and Africa (these are not specitied, but presumably include
the Furopean, Asian, and Africun wildeats): larger species
ranging from Burmu, through India, and into parts of ¢en-
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tral Asia (this group he specilically states is identical with
Gray’s genus Chaus, i.e., the jungle cat); and the very
small South African species F, nigripes. the black-footed
cat. As Pocock is no more explicit about the specics of
Feliy than this, it is not clear where he placed the sand cat,
Chinese mountain c¢at, cte. relative 1o these three groups.

Within Lynx Pocock also distinguishes three groups:
one {or the Eurasian, Canada, and Therian lynxes; one for
the bobcut; and one for the caracal. He places the manul in
the genus Trichaelurus, the puma in the genus Puma, and
the serval in the genus Leptailurus. In Prionailurus he
includes both the leopard cat and the rusty-spotted cat,
while in Pardofelis he places the marbled cat and the
Bornean bay cat. The genus Profelis includes both the
African and Asiatic polden car, the first association of
these two species.

His genus Zibethailierns includes the fishing cat. while
Teraifurus includes the (la-headed cat. Neofelis includes
the clouded leopard, while Leopardus includes only the
ocelot and margay, The other small South American cats
{cxcepting the pampas cat, which Pocock identifies with
that species made the type species of Dendrailurus by
Severtzov) are included by Pocock in Herpailurus, which
accordingly sccommodates the jaguarundi, kodkod,
Geoffroy’s cal. and oncilla.

In summary. Pocock’s genera are to a great extent con-
gruent with those recognized at present. His Panthera,
Felis, and Lyax (almost) are those currently in use, as are
many of his smaller groups. However, Pocock’s aim was
strictly a classification, and he did not go beyond this
scheme to look al the interrelationships of the groups he
produced. This somehow led to the impression that there
were no such interrelationships 1o be obtained from the
data, and this, coupled with the massive influence of
Pocock’s work, caused research on felid classification and
systematics (o grind o halt for more than half a century.

During this hiatus there were no studies emphasizing
felid classification. Some works. such as that ol Weigel
(1961), include evolutionary schemes for the Felidae that
can be made into classifications, but this was not their
main aim. Finally. Hemmer {1978a) produced a consid-
cred view of felid interrelationships. Hemmer also pro-
vides a phylogenetic tree, which none of the older workers
did. Therelore, his scheme of relationships, and by exten-
ston his classiflication, is more explicit than those of
Severtzov, Gray and Pocock (Fig. 1).

Hemmer considers the genus Felis seasu stricto o be
menophyletic, incorporating the European, African, and
Asian wildeats, which are considered closely related, and
the black-footed cat, Chinese mountain cat, sand cat, and
Jungle cal. Related to these are also the manul, placed in
the genus tocolobus, and the lynxes, Lyax, the caracal,
Caraeql, and the serval, Leptaifurus. The genus
Prionailurus is extended in Hemimer's scheme to include
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Figure 1. Branching diagram derived from the phylogenetic tree proposed by Hemmer (1978). Source: Salles (1992).

the Iriomote cat. flat-headed cat. leopard cat, rusty-spot-
ted cat, and fishing cat, of which the last three are consid-
cred more closely related. The small South American
forms are separated into Leopardis for the ocelot and mar-
gay., Lyachailirus for the pampas cat. Oreailurus for the
Andean mountain cat, and Oncifelis for the oncilla,
Geottroy's cat, and kodked,

Hemmer's Panthera includes the same four species as
Pocock’s, but he considers the tiger morce distantly related
than the other three, along with the snow leopard, Uncia. In
the large cal clade he also has the clouded leopard, Neofelis,
the marbled cal, Pardofelis, and the African golden cal,
Profeliy. In Catopuma Hemmer united the Bornean bay cat
and Asiatic golden cat. The cheetah is alone in Acironyx,
while he sees a close relationship between the puma, in
Puma. and the jaguarundi. in Herpuilurus.

The next step in felid systematics and classification was
essentially twolold. In 1985, Collicr and O Brien pub-
lished the first molecular systematic study of the Felidae,
with a number of innovative results (see next paper). My
view of classification essentially follows theirs, with a
threefold division into the small South American spotted
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cats (Leopardus). the Felis sensu stricto lincage (including
the manul), and the pantherine lineage with Lyrx as the sis-
ter group of Pantheru,

At the same time as Collier and O’ Brien, Herrington
(1986) prepared a systematic study and classitication of
felids (Fig. 2), with partially congruent results. She also
has Panthera and Lynx closely related, although separated
by the marbled cat and clouded leopard. Herrington fur-
ther recognizes Leopardus in more or less the same way as
Collier and O’Brien. although she considers Profefis,
including the golden cats and the Bornean bay cat. closely
related to the South American group. Herrington also rec-
ognizes Feliy sensu stricto, but has the caracal and rusty-
spotied cat as close relatives of this genus. She sees the
cheetah, jaguarundi, manul, and puma as closcly related,
und identifies u genus Prionaifuras including the fishing
cat, leopard cat, flat-headed cat. and [riomote cat,

It is noteworthy that the three assessments by Hemmer,
Collier and O'Brien, and Herrington all depart more or less
strongly from the threefold subfamilial division—the big
cats, the small cats, and the cheetuh—espoused by Pocock.
The most recent studies depart strongly from this scheme
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Figure 2. Branching diagram redrawn from the cladogram for extant felids proposed by Herrington {1986). Source: Salles (1992).
by placing the cheetah well within the Telid radiation, Pantherinac for the large cats. He includes Neofelis and
instead of as a separate lincage as was donc by the carlier Pardofelis in the Pantherinae atong with Panthera and
workers, including Hempmer. Uncia, which reflects the opinion of some workers (i.e.,
Another recent work in the lield of felid systematics Hemmer) that the small marbled cat is actually closcly
and classification is that of Salles (1992). His study rec- related o the large cat group.
ognizes two well-resolved groups and a basal group of This survey represents a siunple of the work on felid
less well understood taxa (Fig. 3). One ol the well- classification and systematics undertaken during the past
resolved groups includes the genus Felis sensit siricia, >150 years. 1tis by no means complele, not taking into
which in Salles” view includes the manul. This genus is account work by authors such as Matschice, Satunin,
related to Lynx, including the caracal. In this larger group Groves, Kratochvil, and others. However, a complele
we also have the marbled cat, Bornean bay cat, and review would occupy far too much space, and this brief
Asiatic golden cat. overview 1s more or less representative of the diversity of
Salles” second large aroup is the pantherine group. vigws on the subject,
which beside Panthera also mcludes the clouded leopard. What can we lewm trom this history? T feel that there
cheetah, snow leopard, puma, and jaguarundi. The rest of are two things that need to be pointed out. The first is that
Salles™ relationships arc basically unresolved, but we may the divergence of opinion regarding felid systematics
note the suggestion that the flat-headed cat and fishing cat cxpressed ineven the most recent works suggests that con-
are closely related and are the basal felid group. siderable further work is required before a stable conscen-
Wozencraft's ( 1993} classification, used in this volume. sus can be reached. Such a consensus must involve both
is the most recent evaluation of the felid family. He rec- morphological and molecular work. The second important
ognizes three suprageneric groups: the Acinonychinue point to be learned is that nearly all first-hand studies of
for the cheetah, the Felinae for the small cats. and the felid systematics and classification have separated felids
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into a number of different genera, just as has been done in
other fumilies of carnivores. The view of the Felidae us
including only the genera Felis, Punthera, und Acinenyx is
only seen in the non-spectalist literature and should be
luid w rest once and for all.

Molecular Genetics and

Phylogenetics of the Felidae

by Stephen J. ' Brien

A lunduamental component of conservation strategies for
threatened species is the systematie classification of
species and significantly differentiated populations below
the species level (subspecies). Uncertainty over the units

Taxonomy of the Felidae

of conservation leads not only to confusion in establish-
ing management plans, but risks critical inistakes in estab-
lishing prioritics in cases where taxonomy is based on
inadequate descriptions with only historic precedence o
affirm their precision. In the past decade conservation
cfforts lfor several specics have been both advanced and
hindered by our knowledge (or lack of knowledge) of their
taxonomic status {Duugherty et af. 1990, May 1990,
O’ Brien and Mayr 1991). Taxonomic questions involv-
ing species. subspecies, hybrids, and inbreeding effects
will become increasingly important as wild populations
become smaller and increasingly isolated and as captive
populations are managed more intensively.

The taxonomy of the catl species is wn arca of much dis-
agreement, as previously discussed by Lars Werdelin. For
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Figure 3. Phylogenetic relationship of {elid species based on a consensus of molecular, karyologic, and morphological characters.

(S.J. O'Brien).
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example, the most recent edition of Walker's Mammals of

the World (Nowak and Paradiso 1991) Tists four different
taxonomic schemes (after Leyhausen, Hemmer, Ewer, and
others), which lump cat species into as few as four genera
or split them inlo as many as 9.

Paleontologists tell us that the two carnivore families,
Felidae und Canidae, diverged [tom a common anceslor
about 50 million years ago because the “missing link™ fos-
sils that share charactenistics of the two families are
approximaltely this uge. By measuring the quantitative dil-
ferences that occur in genes and DNA sequences of cats
and dogs, we have developed a good quantitative cstimate
of the amount ol mutational change that oceurred in these
groups over the past 40 million years. This calibration,
termed the “molecular clock,” is not the perfect evolution-
ary tunepiece, but it has helped resolve a number of con-
troversies in evolutionary studies.

Several molecular metrics have been applied to esti-
mate relationships between cat species, using blood and
skin cell cultures as the biological materials. The Felidae
s a relatively difficult group to analyze in this way, as
there are many species which have split from each other
relatively recently. Five diflerent methods have been
applied to samples from living cat species. Three of thesc,
allozyme genetic distance (O Bricn er af. 1987d), 2DE
genetic distance (Goldman and O Brien 1993). and albu-
min immunological distance (Collier and ' Brien 1985},
measure differences in protein {gene producl) sequences.
Two methods, DNA-DNA hybridization (Wayne ¢f al.
1989) and DNA sequence analysis, compare the specific
DNA sequence code of different cat species.

The results are neither perfect nor complete, but they
have converged on several conclusions and on a ““hest”
phylogenetic tree based on concordance of the various
molecular tests. ‘The molecules, when calibrated and inter-
preted along with cerfain fossil remains, describe a sce-
nario that 1s summarized in Fig. 3. The major conclusion
derived from the molecular topology was the resolution
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of felid evolution into three major lineages. The euarliest
branch occurred approximatcly 12 million years ago and
led to the small South American cats (ocelot, margay.
oncilla, Geoftroy's cat, and others). The second branching
occurred about 8 to 10 million years ago and included the
close relatives of the domestic cat (wildeats, jungle cat.
sund cat, bluck-looted caty and the manul. About 4-6 mil-
lion years ago a gradual divergence of mid-sized and large
cats began: the most recent (1.8-3.8 million years ago) pro-
duced a split of the lynxes and the big cuts.

One dramatic surprise revealed by the molecular
method was the placement of the morphologically spe-
cialized cheetah in the midst of the mid-sized cat radia-
tion. Earlier taxonomists had largely agreed that the
cheetah’s adaptive specializations for high-speed sprint-
ing merited separate generic status and likely indicated
an carly divergence from the felid evolutionary tree. The
molecules did not agree.  In addition, recent DNA
sequence data on mitochondrial DNA genes suggest that
the cheetah’s closest living relative is the American puma
(Janczewskr 1993),

Re-examination of other non-molecular characters of
the Felidae in the context of the molecular trees has not
only reinforced certain patterns, but has also shed light on
the evolutionary processes that occurred in this group. Lor
example, the chromosomes of all the major cat groups
{that is, hig cats, domestic cat relatives, and South
American smali cats) look identical within the clusters, bul
dhistinct [rom other groups. Turther, many of the anatomi-
cal similarities between cat species that have confounded
the experts are now beginning to make more sense. We
certainly do not have all the answers yet, but the recent
advances in our understanding of molecuiar evolution of
cat genomes offers the prospect that resolution of these
thorny taxonomic issues may now be within our reach.
Properly interpreted. a consensus molccular, morphologi-
cal, and cthological classification scheme would provide
a ramcwork lor conscrvation programs.
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Part |
Species Accounts

Introduction

The cats are grouped according to the five geopolitical
regions in which they occur: (1) Sub-Saharan Africa; (2)
North Africa and Southwest Asia; (3) Tropical Asia; (4)
Eurasia; and (5} the Americas. There are no cats (other
than domestic) in Australasia and Oceania.

Some cats oceur in more than one region. Where there
is sufficient information, an account has been written for
cach region in which a species occurs (cheetah, caracal,
wildcut, lion. and leopard): otherwise, a single specics
account is included under the region with which the
species is most strongly associated.

Each regional chapter opens with a table which runks
the vulnerability of the species occurring in the region.
Species Accounts are presented in that order. This intro-
duction explains the structure of the Species Accounts and
the ranking of specics vulnerability.

Structure of the
Species Accounts

(dther Names

Species names are given in local languages within their
range, as well as in the three international lunguages:
French, German, and Spanish. Readers are invited to for-
ward other local names, or correct any given in the Specics
Accounts, in order to build up the database.

Description and Behavior

Because photographs are provided. physical descriptions
are kept to a minimum, but include general appearance.
distinguishing features, and adult weight, Readers should
bear in mind that body weight can be substantially intlu-
enced if the cat has a full stomach: for example, Wilson
(1968) reported that the stomach contents of a 43 kg
female leopard weighed 6.6 kg, or 18% of her body
weight., It was not generally possible to distinguish from
the literature whether reported weights accounted for
stomach contents. Characteristic aspects of the species’
hehavior and ecology. including diet, are discussed.

Common names of prey species are used, and their scien-
tific names listed in Appendix 3.

Biology

This section includes hasic hiological data. which arc gen-
erally sparse, and typically derived from captive animals
{labelled C in the Species Accounts). Information
obtained from studies of cats in the wild (labelled W) is
often known for only a small portion of the total range.
Populations elsewhere may differ significantly (e.g. sea-
sonality of reproduction, longevity, mortality rates).

Habitat and Distribution
Habitat preference and association is discussed. and dis-
tribution is illustrated in range maps.

Population Status

Vulnerability ranking (see following section for explana-
tion) and status according to the 1994 IUCN Red List of
Threatened Animals (Groombridge 1993: see Box 2) are
given, and current information on the status of wild popu-
lations is presented. including dati on density and home
range size, where availuble,

Protection Status

International protection: all cats were hsted on either
Appendix [ or 11 of the Convention on International Trade
in Endangered Species of Wild Fauna and Flora (CITES)
by 1977, so that international commerce in cats (dead or
alive), their pelts, and other products has been cither pro-
hibited or regulated since that time (sce the Trade chapter
in Part 11}, Dutes are given for cases where CITES list-
ings were subsequently changed. National legislution: cat
egorizes the type of legal protection cats receive in their
range states.

Occurrence in Protected Areas

Protected areas where the species is known or suspected to
occur arc shown on the distribution maps. Information on
occurrence in protected areas was gathered trom a wide
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variety of sources, including TUCN protected area direc-
tories (ITUCN 1982, 19874, 1990a, Green 1993 -with
reported occurrence independently confirmed where pos-
sible). the voluminous liles of the Protected Areas Data
Unit of the World Conservation Monitoring Centre in
Cambridge, databases maintained by national govern-
ments and institutions, the literature and, most importantly,
data provided by correspondents, Generally, priority was
given to larger reserves, but the data are patchy and the
maps reflect this. For some species, it was not possible to
display all protected areas in which presence is known;
for others. occurrence is insufficiently known and only a
lew protected areas are indicated. or a very few species,
the amount of habitat nceded to support minimum viable

populations has been caleulated, and protected urcas of

the requisite size are marked with a square on the maps.

Protected arcas are named according o the manage-
ment categories developed by the TUCN Commission on
National Parks and Protected Areas, which arc used by
the Tnited Nations in their List of National Parks and
Protected Arcas (JUCN 1990b), and by the Protected
Arcas Data Unit of the World Conservation Moniloring
Centre, which maintains an extensive international datu-
buse. The categorics standardize the type of legal protee-
tion and management cxtended to an urea.

. Scientific Reserve/Strict Nature Reserve
1. National Park
I Natural Monument/Natural Landmark
IV.  Managed Nature Reserve/Wildlife Sanctuary
V. Protected Landscape (recreational activities
predominate)
VI.  Resource Reserve
VH. Natural Biotic Area/Anthropological Reserve
VI Multiple-Use Management Area/Managed
Resource Area
IX. Biosphere Reserve

If a category has not been assigned, the full name of the
reserve is given. Protected arcas which have been listed as
Biosphere Reserves under the UNESCO Man and the
Biosphere program arc designated *. Protected areas
which have been accepted as World Heritage Sites under
the Convention Concerning the Protection of the World
Cultural and Natural Heritage (1975) are designated *%,
Protected arcas which qualify as both are denoted #.

Principal Threats

A brief overview of the major threats, focusing on those
that particularly affect that species. Threats afiecting cats
in general are discussed at length in Part 11, rather than in
the Species Accounts.

Action Planning
A link to relevant priority projects in Part 11

Categorization of
Species Vulnerability

A system 1o rank species according o their vulnerability o
extinction was developed for this Action Plan. There are
five categories of vulnerability, with 17 the highest.
Species are ranked on a global scale (in relation to all other
cat species) in Box 1, as well as a regional scale (in relation
to other cat species occurring there). Regional rankings
are summarized at the start of each regional chapter in Part
[, and both global and regional species rankings are given
in the Species Accounts under Population Status.

The ranking system was developed in order (o provide
an vbjective method lor prioritizing specics and popula-
tions for conservation. [UCN maintains a Red List of
species of conservalion concern, but the criteria for their
categories of threat were not quantitative, and new crite-
ria have been developed (IUCN Species Survival
Commission 1995). Because many people are accustomed
to the old system, and for purposes of comparison, the
1994 Red List rankings are also given in the Species
Accounts. Definitions of the [TUCN rankings are given in
Box 2.

Most attempts to Tank species vulnerabilily objectively,
including the new TUCN threat criteria, involve estimates
of populution size and/or rate of decline. However, given
the paucily of data on density and species prescnce or
absence, it is not possible to derive reliable quantitative
estimates of total numbers or rate of change in ubundance
for cats (sec Part 11, Chapter 3 for discussion ol the difti-
culties of counting cats). The method used in this docu-
ment o rank species valnerability is based on other factors
which intluence population size and cxtinction risk: habitat
association. geographic range area, and body size. Hunling
pressure is also accounted for as an active threat with the
potential to remove animals from otherwise viable portions
of their range. For global comparison, each cat species wus
scored for these criteria as described below. For regional
rankings, the criteria are the same bul the scoring may dif-
fer (see the introductions 1o each regional chapter).

Criterion 1. Habitat Association

Species which are associated with a narrow spectrum of
habitats are more vilnerable to extinction than species
which are more broadly associated.

The occurrence of cat species in a standard set of global
habitat types (Olson ef af. 1983) was evaluated, The habi-
tat classification is described in Part 11, Chapter 1, and maps
of the global distribution of these habitat types are included.
The degree of species associution with a particatar habitat
type was assigned as strong, significant, marginal, or
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Box 1
Worksheet Summary for Global Cat Species Vulnerability Rankings

Species Habitat Association Geog. Score Body Score Total
St [Mar] (Tot) Score Range Size Score
{106 km?2) in kg
Category 1
Iberian lynx, L. pardinus N: 3 [3] {6} -1 R: 0.08 -2 M: 93 0 -3
Category 2
Tiger (A), P. tigris L6 B (99 © S 1.99 -1 L:136.0 -1 -2
Snow teopard (A), U. uncia L1 [B] (7 0 S 239 -1 L: 375 -1 -2
Bornean bay cat, C. badia N:2 [ @ -1 R: 0.05 -2 S 24 +1 -2
Chinese min. cat, F. biefi N:2 [3F (5 -1 R: 0.29 -2 S 85 +1 -2
Black-footed cat, F. nigripes N: 3 [0} (3) -1 R: 0.95 -2 s 1.2 +1 -2
Kodkod, O. guigna N:2 [2] (4 -1 R: 0.16 -2 S 22 +1 -2
Andean min cat, O. jacobitus N:2 [0] (2) -1 R: 0.62 -2 S 40 + -2
Flat-headed cat, P. planiceps N:'3 [0] (3) -t R 1.18 -2 8 19 +1 -2
Fishing cat, P. viverrinus N:'& [1] (8) -1 S 233 -1 M: 6.8 0 -2
African golden cat, P. aurafa N:'3 [2] (B -1 S 246 -1 M: 10.0 0 -2
Category 3
Cheetah (A), A. jubatus . 4 [4 (8 0 M: 7.35 H L: 43.0 -1 -1
Lion (A), P. leo L5 8] M O M: 7.18 0 1:126.0 -1 -1
Jaguar (A), P. onca L 4 {3 (M O M: 8.91 0 L: 56.0 -1 -1
Asiatic golden cat, C. temmincki b 5 [3 (8 0 5: 266 -1 M: 10.0 0 -1
Oncilla, L. tigrinus N:3 [1] (4 -1 S 290 -1 S 20  +1 -1
Rusty-spotted cat, P. rubiginosus 1 7 [0} (7} O R: 0.78 -2 S 15 +1 -1
Clouded lecpard, N. nebulosa b4 [4 8 0 S: 279 -1 M: 20.0 0] -1
Marbled cat, P. marmorata N: 3 [1] (4) -t S 242 -1 S: 385 +1 -1
Category 4
Sand cat, F. margarita N: 2 [1] 3y -1 M: 5.40 0 S: 25 +1 0]
Margay, L. wiedi N:2 [3] (B -1 M. 86.06 0 S 32 0
Serval, L. serval L7 [ 9 0 M: 8.18 0 M: 10.0 0 0
Canada lynx, L. canadensis l: 4 [4 (B 0 M: 5.06 0 M: 85 0 0
Geoffroy’s cat, O. geoffroyi L6 1] (0 0 S 280 -1 S 42 41 0
Manul, O. manu! N:4 [2] (B -1 M: 5.08 0 8 30 1 0
Category 5
Category 5a
Puma (A}, P. concolor B: 8 [7} (15) +1 W: 17.12 +1 L. 41.0 +1 +1
Leopard (A), P. pardus B:10 5} (15) +1 W. 2314 41 L: 40.0 -1 +1
Qcelot, L. pardalis L5 M4 (99 0 W: 1245 +1 M: 8.8 0 +1
Eurasian lynx, L. fynx B: 6 [6} (12) +1 W: 1356  +1 M: 17.0 0 +1
Bobcat, L. rufus B: 7 [4] (11) +1 M: 7.24 0 M: 7.5 0 +1
Pampas cat, O. colocolo B: 4 [6] (10) +t S 388 -1 S 34 4+ +1
Category 5b
Caracal, C. caracal B:6 [4] (1) +1 W:18.99  +1 M: 10.0 0 +2
Jungle cat, F. chaus B: 8 [5] (13) +1 M: 8.49 o S: 54 +1 +2
Leopard cat, P. bengalensis B: 7 [5] (12) +1 M: 8.66 0] S 24 +2
Continued on next page




Part I: Species Accounts. Introduction

Species Habitat Association
St [Mar] (Tot) Score

Category 5¢

Wildcat, F. silvestris B: 8 [4] (12) +1

Jaguarundi, H. yaguarondi B: 6 [4] (10) +1

Key:

Habitat Association

St = Number of strong + significant habitats
N = Narrow; | = Intermediate; B = Broad
[Mar] = Number of marginal habitats

(Tot) = Total number of habitats

Geographic Range

R = Restricted (< 1.5 miflion km?2)
S = Small (1.6 - 4 million km2)

M = Medium (5-9 million km=2)

W = Wide (10-35 million km?2)

Body Size
L = Large; M = Medium; S = Small

(A) = Actively threatened

Geog. Score Body Score Total
Range Size Score
(105 km2) in kg

W: 34.17 +1 S 35 +1 +3
W: 13.53 +1 S 44 +1 +3

absent. For example: the sand cat is strongly associated
with sandy desert; the lion is significant]y associated with
arassland and shrubland: the snow leopard is marginalty
associated with coniferous forest; and the Andean mountain
cat is absent from broad-leaved humid forest.

The Habitat chapter describes how degree of associa-
tion was determined, and Appendix 4 lists habitat associ-
ations [or cach species on both a global und regional level.
For vulnerability ranking, species were scored as narrow,
intermediate or broad in habitat association on the basis
of the total number of habitat types in which a species
occurs (strong, significant, or marginal),

Nurrow habitat association (N): 2-6 habitat types
{14 species). Score: -1.

Intermediate habitat association (1): 7-9 habitat types
(12 species). Score: ().

Broud habitat association (B): 10-15 habitat types
(10 species). Score: +1.

Criterion 2. Geographic Range Size
Species with a restricted geographic range are more vul-
nerable 1o extinction than species with a wide range.

Range size was calculated (in millions of km?) by com-
paring the range maps (Species Accounts) to the global
habitat maps (Habitat chapter), applying reduction factors
as necessary (for occurrence in only part of a given habi-
tat type}, and adding up the geographic area for each habi-
tat type as derived from Olson e ¢f. (1983). Only strong or
significant hubitat associations were used; habitats classi-
fied as marginal for a species were not included in the
computation of its geographic range size. The methodol-
ogy is described in greater detail in Appendix 4.

This exercise was undertaken only to derive a basis,
more objective than a visual examination of distribution
maps. lor comparing species range size. However, fora
varicty of rcasons the potential for error is high (see
Appendix 4). and the figures given should not be treated
as definitive. They appear in the worksheet summary of
global cat species vulnerability rankings (Box 1) for com-



parative purposes. but are not given in the specics accounts,

Restricted geographic range (R): <1.5 miltion km?
(8 species), Score: -2

Small geographic range (8): 1.6-4 million km?
(10 species). Score: -1.

Medium geographic range (M): 5-9 million km?
(9 species). Score: O

Wide geographic range (W): 10-33 million km?
{8 species). Score: +1.

Criterion 3. Body Size
The larger an animal, the larger its home range, the lower
ity density, and the greater its local rariiy.

A number of studies have found a general relationship
between body size and density (Harestad and Bunnell
1979, Lisenberg 1980, Aritd ef al. 1990). Within a given
area (such as a nature reserve), big cats are expected to be
more rare than small anes. Body size is thus a useful index
to relative abundance (Soulé 1991), and it was included
as a criterion to provide a link to species population size
estimates, which are frequently requested. Average adult
female weight was used to rank species in all but a few
cases, when average weight (no gender specified) was
uscd: these species were all small cats under 7 kg.

Large body size (L.): 35-135 kg (7 species). Score: -1.
Medium body size (M): 7-20 kg (11 species). Score: 0.

Small body size (8): <6.5 kg (18 species). Score: +1.

Criterion 4. Active Threat

Widespread and uncontrolled hunting, which has the
potential 1o remove animals from viable habitat in which
they would otherwise be present, is an active threat
{0 species.

Habitat loss and chunge are gradual, ongoing processes
alfecting all species, but widespread and uncontrolled
hunting, which may be for food, sport, or trade, is an active
threat to both cats and their prey. Tt is relevant primarily to
the big cats. Their prey are mainly large ungulates, which
are more vulnerable to over-hunting than rodents and other
small mammals, on which small cats mainly subsist.
Moreover, big cats are more likely to be commerciully
hunted and persecuted as problem animals. The suffix "A”
is appended to the vulnerability rankings of all the larger
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Box 2
1994 IUCN Threatened Species
Categories {(Groombridge 1993)

Extinct
Species not definitely located in the wild during the
past 50 years.

Endangered

Taxa in danger of extinction and whose survival is
unlikely if the causal factors continue operating.
Included are taxa whose numbers have been
reduced to a critical level or whose habitats have
heen so drastically reduced that they are deemed
to be in immediate danger of extinction.

Vulnerable

Taxa believed likely to move into the “Endangered”
category in the near future if the causal factors con-
tinue operating. Included are taxa of which most or
all of the populations are decreasing because of
overexploitation, extensive destruction of habitat or
other environmental disturbance; taxa with popula-
tions that have been seriously depleted and whose
ultimate security has not yet been assured; and
taxa with populations that are stilf abundant but are
under threat from severe adverse factors throughout
their range.

N.B. In practice, “Endangered” and “VYuinerable”
categories may include, temporarily, taxa whose pop-
ulations are beginning to recover as a result of reme-
dial action, but whose recovery is insufficient
to justify their transfer to another category.

Rare

Taxa with small world populations that are not
at present “Endangered” or “Vulnerable,” but are
at risk. These taxa are usually localized within
restricted geographical areas or habitats or are thinly
scattered over a more extensive range.

Indeterminate

Taxa known to be “Endangered,” “Vulnerable,” or
“Rare,” but where there is not enough information
to say which of the three categories is appropriate.

insufficiently Known

Taxa that are suspected but not definitely known to
belong to any of the above categories, because of
lack of information.
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cats because of the relatively high levels of hunting pres-
sure facing lhese species.

Scoring

The worksheet summary (Box 1) presents the scoring and
vulnerability rankings of species on a global level. The
higher the ranking, the higher the extinction risk. Within

acategory, actively threatened species ("A”) are listed first
because o their greater vulnerability. The more common
and less vulnerable species (scores +1 to +3) were grouped
under Catcgory 5 (5a, 5b, 5c¢). This category is of lowest
conservation priority on a global scale. However. regional
rankings may differ. A summary of species vulnerability
on a regional scale precedces cach regional chapter of the
Species Accounts.
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Part |
Species Accounts

Chapter 1
Sub-Saharan Africa

Box 1
Vulnerability Index to Species of the Region (in order of vulnerability)

Species Habitat Association Geog. Score Body Total Ranking
St [Mar] (Tot) Score Range Size Score
(10 km2) Score
Black-footed cat, F. nigripes”™ N:3 [0] 3 -1 R: 095 -2 S + -2 1
African golden cat, P. aurata* N:3 [2] (B -1 S: 246 -1 M 0O -2 1
Cheetah, A. jubatus” I: 4 [4] (8 0O M. 6.33 0 L -1 2(A)
Lion, P. leo* k512 (7) 0O M: 715 0 L -1 2(A)
Serval, L. serval” I 6 [2] 8 0 M: 7.91 0 M 0 0 3
Leopard, P. pardus B: 7 [3] (10) +1 W: 14,56 +1 Lo +1 4(A)
Caracal, C. caracal” I: 5[4 9 O W: 11.93  +1 M 0 +1 4
African wildcat, F. s. fybica group L 6 [2] (8 O W: 16.80 +1 S +1 +2 5

Key:
*Most or all of this species’ range lies within the region

Habitat Association

St = number of strong + significant habitats

N = Narrow {-1}; | = Intermediate (0); B = Broad {+1)
[Mar] = number of marginal habitats

(Tot) = total number of habitats

Geographic Range (in millions of km?)
R = Restricted (-2); S = Small (-1); M = Medium (0}; W = Wide (+1)

Body Size
L = Large (-1); M = Medium (0); S = Small (+1)

{A) = Actively threatened

Regional Criteria
Habitat Association: Narrow = 3-5 habitat types; Intermediate = 7-9 habitat types; Broad = 10 habitat types
Geographic Range: Restricted = <1 million km?2; Small = 1-6 million km2; Medium = 6-9 million km?;
Wide = 9-17 million km?
Body Size: Large = 35-135 kg; Medium = 7-20 kg; Small = <6.5 kg

See the Introduction to the Species Accounts for explanation of the vulnerability ranking system (pp. 2-6).
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Black-footed cat, Felis
nigripes Burchell, 1824

Other Names

Small spotted cat (English); chat a pieds noirs (French);
Schwarzfusskatze (German), gato patinegro. gato de pics
negros (Spanish); klein gekolde kat, swart poot kat. mier-
shooptier [anthill tiger] (Alrikaans: South Africa); koirus
(Nama: Namibia); tutchu (Naron Bushman: Botswana):
sehala, lototsi (Setswana: Botswana): ingwe yeziduli

(Xhosa: South Africa).

Description and Behavior {Plate 3)

The black-footed cat is among the world’s smallest felines,
with temales weighing around 1.2 kg (range 0.8-1.6) and
males lurger at 1.6-2.1 kg (Smithers 1971, Stuart 1981,
Lynch 1983, A, Sliwa in Jirr. 1993). Tolal length runges
[rom 50-63 cm (Smithers 1971), and shoulder height is
around 25 em (Stuart and Wilson 1988). Tt is boldly pat-
terned with blackish oblong spots. and its legs are barred
with thick dark stripes. The undersides ol its leet are
black. like those of the Alrican wildcat. The auditory bul-
lae arc enlarged, with total length about 25% of skull
length (Skinner and Smithers 1990).

The diet consists mainly of small mammals and birds,
and alsv includes arachnids, insects, und reptiles (Rauten-
bach 1978, Smithers 1971, Stuart 1981, Sliwa 1994).
Radio-collared cats were observed hy Sliwa (1994) to
cateh larks by stalking to within a short range and making
aquick run and jump, caiching some in the air as they flew
off. Small rodents were caught by stalking or waiting (up
o 30 min.} at holes. They also fed on emerging alates of
the harvester termite, and caught larger winged insects
such as grasshoppers. The largest mammal prey was an
adult Cape hare, weighing as much as the adull female
who caught it (1.5 kg). The largest bird caught was a small
bustard, the black koorhaan, weighing 700 g. Black-
footed cuts have also been observed wo eat black koorhaan
eggs: "She lNushed a female koorhaan from her nest, and
then crushed the eggs gently betwecen her jaws and licked
their contents clean™ (A. Sliwa i fite. 1994). Stuart (1981)
reports a black-footed cat trapped with a guinea fow! car-
cass as bait. A, Sliwa (pers. comm.) has observed hlack-
tooted cats caching rodent and bird carcasses in hollows,
returning after 2-14 hours to feed, and once abserved a
cat scavenging for four nights on a springbok lamb.

Mest observations in the wild have been at might
(Smithers 1971: P. Stander, J. Visser, pers. comn.). The
cat observed by Sliwa (1993) was generally active
between sunset and sunrise, and only during the cold win-
ter months at first light and in late aftermoon. The cat was
active for most of the night, travelling an average of 8 km
while foruging (n=10 nights). Black-lfooled cats lie up in

disused burrows, such as those made by springhares, or in
rocky crevices (Shortridge 1934, Sliwa 1993). Black-
footed cats are apparently water-independent (Skinner and
Swithers 1990). Unusually high blood levels of creali-
nine and urea {(even for arid-adapted cats) have been found
in both wild and captive black-footed cats (G. Olbricht and
A, Sliwa, pers. conun. 1993). Olbricht and Sliwa have also
noted that black-footed cats appear to have higher energ
requircmnents than the larger Alrican wildeats.

Biology

Birth season: (W) a pregnant female carrying two fetuses
was collected in South Africa’s Transvaal province in
November (Rautenbach 1978). A kitten approximately
one month old was observed in January in the northern
Cape (A. Sliwa in fir. 1993); and two kitiens were bom in
late February in o den in a hollow termite mound in the
same area (A, Sliwa i lirr. 1994).

Estrus: (C) 1-5 days (Leyhauscen and Tonkin 1966. Mcllen
1989} .

Estrus cvele: (C) 34 days (Mellen 1989),
CGestation: () 63-08 days (Leyhausen and Tonkin 1966).

Litter yize: (C) 171 = 0.18 (n=9: Mellen 1989); range |-
2, rarely 3 (Visser 1977, Armstrong 1978),

Age at sexual maturity: (C) females 12 (Mellen [989) -21
months (Leyhausen and Tonkin 1966); onset of spermato-
genesis in males at about one year (R, Evans in i [993),

Longevity: (C)up to 13 years (Green 1991).

Habitat and Distribution
The black-looted cat is restricted to the ard lands of south-
ern Africa (Fig. 1) Itis typically associated with open,
sandy, grassy habitats with sparse shrub and tree cover,
such as the Kalahari and Karoo regions (Smithers 1971,
1975, Visser 1977, Mills et al. 1984, Stuart and Wilson
1988, Sliwa 1993}, A. Sliwa (pers. comim.) describes Tong
grass with high rodent and bird densities as optimal habitat.
The northernmost records are from around 19° S in
Namibia and Botswana (Shortridge 1934, Visser 1978, P.
Stander, pers. conmm. 1992), although the species may
occur in the southwestern corner of Angola (Anstey 1992),
[t has not been recorded from Zimbabwe and Mozam-
bique, although it probably occurs there marginally
{Shortridge 1934, Dias 1966, Stuart and Wilson 1988, J.
Visser in fitt. 1993). A record for Malawi is erroncous
(Ansell and Dowsett [988).

Population Status

Global: Category 2. Regional: Category 1. TUCN: not
listed. Most authorities have described the black-tooted
cal as a naturally rare species (Stuart and Wilson 1988,



Skinner and Smithers 1990). Shortridge (1934) reported
at the turn of the century that mantles made from the skins
of this specics were expensive, “on account of their
scarcity.” Sull. itis locally commeon at certain localities in
South Africa, especially in the Orange Free State and
northern Cupe (). Visser in fitt. 1993). Being restricted to
arid environments. it probably occurs at relatively low
densities. An adult female observed for three months on
i game farm near Kimberley (northern Cape, South
Africa) had 4 home range of 12 km2. A young malc
observed for a shorter period of time maintained a home
range of 13 km?, overlapping the female’s range by about
SO%% (A. Shiwa in lire. 1993),

Protection Status
CITES Appendix 1. National legislation: protected across
most of its range. Hunting prohibited: Botswana, South

Specias range

Protecied area where
specias occurs

Protected area where
species may occur

B Confirmed record
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Africa. No legal protection: Mozambique. Namibia,
Zimbabwe (IUCN Environmental Law Centre 1986; P.
Norton, C, Stuart in litr. 1993),

Principal Threats

Indiscriminate methods of predator control could be a sig-
nificant threat, although farmers seldom report capturing
black-footed cats in problem animal surveys (Joubert er al.
1982, Start and Wilson 1988). Farmers in South Africa
and Namibia consider the similar-looking African wildeat
a predator ol small livestock, and set out steel-jaw traps
and poisoned bait to get rid of them (Joubert ez al. 1982,
Vorster 1988). Carcass poisoning for jackal control could
be a threat to the black-footed cat, which readily scavenges
(A. Sliwa, pers. comm.). A similar threat is poisoning of
locusts, which are food for the black-footed cat. Finally,
overgrazing by livestock is prevalent throughout the

Figure 1. Distribution of the
biack-footed cat (F. nigripes).
1. Etosha 1l (Namibia);

2. Hwange Il complex
(Zimbabwe); 3. Makgadikgadi
Pans |V (Botswana); 4. Gems-
bok I (Botswana) + Kalahari
Gemshbok [l {South Africa)
complex; 5. Karoo II; 6, Addo
Eiephart II; 7. Barberspan IV;
8. specimen collected at Marble
Hall, Transvaai province (Skinner
and Smithers 1990); 9. Kitten
collected in northwestern Natal
province (Rowe-Rowe 1992);
10. Rayal Natal Ii; 11. Loteni IV;
12. Willem Preterius 1V (South
Africa); 13. lona VI (Angola).
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species’ range, and habitat deterioration can lead to reduc-
tions of the cat’s small vertcbrate prey base (A, Sliwa,
pers. COMIL).

Action Planning
Projects 18 and 19.

African golden cat, Profelis
aurata (Temminck, 1827)

Other Names

Chat doré africain (French); Alrikanische Goldkalze
(German); gato dorado {Spantsh); gnaou ya zamba
(Lingala: west Africa), lobwa, ebyo, cbic (Kota, Fang,
Kwele: Gabon); embaka, ekinyange, semaguruet (Lukiga,
Lukonjo. Kipsigi: eust Africa) soukalan (Mandinka);
osolimi, makolili, akalwa, egabasoti, esele, a’ka (Mbuti
Pygmics: Zaire); donnou, dondou (Peul).

Description and Behavior (Plate 1)

The African golden cat is a medium-sized cat. Adult
males weigh 11-14 kg (Van Mensch and Van Bree 1969,
S. Lahm in firr. 1993}, The only recorded weight of a wild
female is 6.2 kg (Vun Mensch und Van Bree 1969), but
this was probably an immature animal. The African
golden cart has both a reddish-brown and greyish color
form, and its coat can be spotted or plain. Pocock (1907a)
described an animal in the London Zoo whose color
changed eatirely from rufous 1o grey in four months, Van
Menscl and Van Bree (1969) examined 186 pelts from
various localities and found that 50% were of the red phase
and 46% of the greyish phase, with 4% being totally black.
While color phase appears variable across its range, they
found that specimens taken from west Africa tended to be
more spolted than those from east-central Africa, with the
Zaire River forming an approximate boundary. The white
underbelly is consistently marked with large black spots.

Despite u striking external similarity to the Asian
eolden cal, many authorities believe that the two specics
are not closely related {(Van Mensch and Van Bree 1909,
Hemmer 1978a. Worencraft 1993; but see Fig. 3 under
Taxonomy). The similarity of the golden cats may have
resulted from convergent evolution in moist forest habi-
tat, as there has been no direct forest connection between
Africa and Asia for 20 million years (Groves 1982), but
the relationship still deserves closer ¢xamination.

The African golden cat has never been studied and little
is known of its behavior. It is reported to be primanily noc-
turnal and to rest in trees during the day (Rosevear 1974,
Guggisberg 1975, Kingdon 1977, Happold 1987). Diurnal
activity has also heen noted (Kingdon 1977). It may hunt
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in trees to some extent (Basilio 1962, Kingdon 1977), but
probably catches most of its prey on the ground (1. Hart
and M. Katembo in prep.). Hart and Katembo analyzed 60
golden cat scats from Zaire’s lturi Forest, and found that
51% contained rodents and 20% ungulates. The rodents
were mostly small species weighing less than 300 g. From
carcass collections. they also note that scavenged eagle
kills and predation on fallen, injured primates may be an
important component of rain forest felid diets,

Hart and Katembho's data serve to balance anecdotal
reports that golden cats prey mainly on small to mid-sized
mammals, including tree hyraxes, the larger rodents
(Basilio 1962, Brooks 1962, Rahm and Christiaensen
1963), and smaller forest antelopes (Van Saccghem 1942,
Carpuneto and Germi 1989). On the contrary, they found
small redents to be more important. Other data on dict are
patchy. For example, the stomach ol one golden cat from
Senegal contained the remains of a bird (Gaillard 1969},
and Kingdon (1977) found the remains ot red duikers,
monkeys, rodents, and birds in scats examined from
Uganda’s Bwindi National Park. D. Jenny (pers. comm.)
found many pangolin remains in scats in Tai NP, Ivory
Coast. M. Agnanga (in lire. 1993) includes fish in the diet.
Although there have been reports of predation on domes-
tic animals, including chickens, goats, and sheep
(Gyldenstolpe 1928, Bourdelle and Babault 1931, Kingdon
1977), such predation appears to be rather rare (E. Abe.
M. Agnunga, B. Hoppe-Dominik, 8. Lahm ix lirr. 1993).

Biology

Litter size: (W) According to the Mbuti Pygmies of north-
castern Zaire, one (Carpaneto and Germi 1989). I, Hart
and M. Katembo (in prep.) also found one nursing kitten in
a fallen, hollow log. No other information.

Habitat and Distribution

The primary habitat of the African golden cat is the moist
forest zone of equatorial Africa, including mangrove and
alpine bamboo forests. Golden cats can penetrate savan-
nah grasslands along belts of riverine forest {(Van Mensch
and Van Bree 1969), and so their distribution probably
extends beyond the moist forest zone. As an extreme
cxample, the species was recorded from Nioro du Sahel,
Mali. in relatively arid savannah woodland (Bigourdan and
Prunier 1937), ulthough possibly in error (Van Mensch and
Van Bree 1969).

Golden cats apparently adapt well to logged arcas, as
destruction of the canopy favors the dense secondary
undergrowth with which they are often associated
(Kingdon 1977, Anstey 1991, 8. Lahm in fire. 1993). Edge
environments gencrally contain higher rodent densities,
and may thus be preferred (1. Hart in firr. 1994). However.
primary forest with minimal human disturbance is the



Part I: Species Accounts. Chapter 1. Sub-Saharan Africa, African golden cat

Minimally disturbed primary
tropical rainforest

Savanna woodlands, former rainforest
{Collins 1990, Sayer ef a. 1992)

Protected area wherse
species occurs

Protected area where
Specias may accur

IZ] Confirmed racord - et

@ Unconfimed record

Figure 2. Distribution of the
African golden cat (P. aurata).
1. Record from Nioro du Sahel,
Mali (Bigourdan and Prunier
1937); 2. Basse-Casamance ||
{Senegal); 3. Gola Forest
Reserve (Sierra Leone); 4. Mt
Nimba l# complex {lvory Coast
and Guinea); 5. Sapo Il {Liberiz);
6. Tai ll# complex; 7. Mt. Sangbe
and Mt. Peko II; 8. Comoe II#
(lvory Coast); 9. Bia Il {Ghana);
10. Gashaka-Gumfi 1l (Nigeria);
11. Korup II; 12. Dja IV# (Cam-
eroon); 13. Lope IV (Gabon);
14, Odzala iI* complex (Congo);
15. Nouabale-Ndoki Il (Congo)
+ Dzanga-Ndoki Il compiex
{Central African Republic);

16. Manovo-Gounda-Si. Floris
11" complex {Central African
Republic); 17. Salonga Il

18. Garamba II”* complex
(Zaire); 19. Virunga II** (Zaire)
+ Velcans 11 (Rwanda) complex;
20. Reserve de Faune Okapi
(Zaire); 21. Queen Elizabeth

II" complex and Bwindi NP
(Uganda); 22. Mau Escarpment
(not protected) (G. Davies in .
1993); 23. Aberdare Il {Kenyay);
24. Nigorengero Crater VI
{Tanzania: IUCN 1987).

----- .

golden cat’s fundamental habitat—M. Agnanga (in fits.
1993) reports that it is well known in northern Congo
(among the most sparsely populated regions in tropical
Adfrica), but not in the south, where the forests are semi-
deciduous and partially logged (Sayer et al. 1992),
Similarly, B. Hoppe-Dominik (¢ fitr. 1993) describes the
specics as common in the Ivory Coast's Tat Nationai Park
(rain forest), but very rare in Comoe National Park (savan-
nah woodland).

The goliden cat has been recorded at elevations up to
3,600 m in Uganda (Guggisberg 1975), and in Kenya's
Aberdare Mountains (Maberly 1966, Hardy 1979, Watson
1980). Figure 2, based on Van Mensch and Van Bree
(1969). shows the tropical rain forest of the Zaire River
basin as solid lines. Prohable distribution cisewhere,
including patches of wet montane forest and lowland
humid forest interspersed with savannah grasslands (for-
mer rain forest: Collins 19909, is shown as dashed lines.
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Popuiation Status

Global: Category 2. Regional: Category 1. TUCN:
Insufficiently Known. While the species is tied to moist
forest habitats and 1s thus naturally rare, it is difficult to
evaluate its conservation status due to lack of information
on its biology and ecology. The moist forests of west
Africa huve been heavily degraded and remaining intact
stands are patchily distributed. while those of the Zaire
basin in Zaire, Congo, and Gabon are relatively pristine
and large tracts of primary forest remain (Myers 1989,
Coltins 1990, Sayer et al. 1992). However, a large por-
tion of the latter is inland swamp forest (Sayer et al. 1992),
i habitat type in which the golden cat has not yet been
recorded (S. Lahm in lire. 1993).

Small pieces of golden cat skin have totemic value “for
wrapping things up in” {Van Mensch and Van Bree 1969,
E. Gadsby in firt. 1991). Because of taboos, people may be
reluctant to discuss the animal directly (Sanderson 1940).
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Protection Status

CITES Appendix 1. National legislation: Fully protected
over only part of its range. Hunting prohibited: Angola,
Benin, Burkina Faso, Congo, Ghana, Ivory Coast, Kenya,
Liberia, Nigeria, Rwanda, Sierra Leone, Zaire. Hunting
regulated: Gabon, Liberia, Togo. No domestic trade con-
trols: Congo. Sierra Leone, No legal proteclion: Cam-
eroon, Central African Republic, Gambiza, Guinea Bissau,
Senegal. Tanzama, Uganda. No information: Burundi,
Guinea (IUCN Environmental Law Centre 1986: M.
Agnanga,. B, Hoppe-Dominik, S. Lahm in finr. 1993),

Principal Threats

Savannization in west Africa has probably led o popula-
tion declines and fragmentation, unless there is migration
along riverine corridors. The bush meat trade, which fig-
ures lurgely in the region™s economy, may lead to local
depletion of small antelope prey. There appears o be lit-
tle hunting of golden cats (E. Gadsby in lirt. 19915 S.
Lahm, M. Agnanga in lirr. 1993).

Action Planning
Projects 20 and 21.

Cheetah, Acinonyx jubatus
Schreber, 1776

Other Names

Guépard (French); Gepard {German): guepurdo, chita
(Spanish): jagluiperd (Afrikaans: South Africa); abo
shamani (Ambaric: Ethiopia); fahd (Arabic); bogolo
bogolo (Bournouan); marukopta (Burkina Faso); siho
(Futuldé: Cameroon); rabbi (Hausa): /uayb (Hei//kum
Bushman: Namibia): 'a’o (Ju/hoan Bushman: Botswana,
Namibia); kisakasaka (Kasanga: Zaire): duma, msongo
(KiSwahili), lengau. letlotse (Setswana: Botswanal;
dindingwe, ihlosi (Shona: Zimbabwe): haramacad,
daharab, horkob (Somalia); ngulule {Zulu: South Africa).

Description and Behavior (Plate 2)

The cheetah is built for speed, with a deep chest, wasp
waist, and proportionately longer limbs than the other big
cats (Gonyea 1976). Average adult weight is 43 kg for
males and 3% kg for females in the Serengeti (n=17; Caro
et al. 1987). Flexion of the elongated spine has been mea-
sured as increasing the cheetah’s stride length by 11% al
speeds of 56 kph (Hildebrand 1959, 1961). The canines
are small relative 1o other felids: a reduction in the size of
roats uf the upper canines allows a larger nasal aperture for
increased air intake, which is critical for allowing the chee-
tah to recover from its sprint while it sulfocates its prey
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by throttling it (P. Leyhausen in Ewer 1973, Kingdon
1977). Tts claws remain exposed, lacking the skin sheaths
found in most other telids, and thus provide additional
traction like a sprinter’s ¢leats. The foot shows several
other modifications: the digital pads and also the
metacarpal pad are extrenmiely hard and pointed at the front.
possibly as an adaption fo sudden braking, and the palmar
pads bear a pair of longitudinal ridges instead of the more
usual slight depressions—the functional equivalent of tire
treads, serving as anti-skid devices (Pocock 1916, Ewer
1973). The prominent dew claws are used as hooks to trip
up fast-running prey. The long tail helps the chectah’s bal-
ance s it swerves during a chasc. Finally, the cheetah has
enlarged bronchi, lungs, heart, and adrenals (Eaton 1974).

According to K. Sevrin (pers. comm. in Eaton 1974:
24), a captive cheetah was accurately clocked at 112 kph
over a short distance. In the wild, out of 78 chases mea-
sured and timed by G. Frame (Frame and Frame 1981:
181), the top speed was 87 kph. Antclopes, the main prey
of cheetah, rcach top speeds of 80-97 kph (Garland 1983),
50 peak speeds reached at some portion of a cheetah’™s
sprint probably do excced the oft-quoted. but seldom doc-
umented, 110 kph. Cheetah sprints rarely last longer than
200-300 m, while most antelope can run much further.
Heat builds up rapidly during a sprint, and cheetahs have
not evolved the cvaporative heat release mechanisms of
gazelles and goats, even though their energetic cost of run-
ning is equivalent {Taylor and Rowntree 1973, Taylor ef
al. 19743, Despite its refinements, the cheelah, like the
other cats, is & sprinter rather than a courser.

Cheetahs are pale yellow with white underbetlies, cov-
ercd all over with small round black spots. They are read-
ily distinguished from their spotted relatives by their “tear
lines”"—heavy black lines extending from the inner cor-
ner of each eye Lo the outer corner of the mouth. Both
melanistic and albine cheetah specimens have bheen
reported (Guggisberg 1975), and remarkably pale animals
have been reported from desert regions (Dragesco-Jofté
1993, P. Gros in lir. 19931, A more notorious single-locus
genetic mutation (Van Aarde and Van Dyk 1986) pro-
duces the bloiched tabby pattern of the so-called king
cheetah (Plate 2), which was once classified as a separate
species (Pocock 1927), and was the subject of a major
investigative expedition (Bottriell 1987), This mutation
has historically been recorded only from a restricted area
in southern Alrica centered on Zimbabwe (Hills and
Smithers 1980), but there is a recent report of a single skin
recovered in Burkina Faso, west Africa {Frame 1992),

A greater degree of sociality has been observed among
chectahs than for most felids, with the exception of the lion,
Male and female litter-mates tend to stay together for about
six months alter independence (Curo 1994). Nearly two
decades ol intensive research in the Serengeti Plains have
shown that, while females split off upon reaching sexual



maturity, male litter-mates remain together in coalitions,
and sometimes detend territories (Frame and Frame 1984,
Caro and Colling 1986). These coalitions, particularly trios,
may include unrelated males, with the requency of this
type of grouping estimated at 15% in the Serengeti (Caro
and Collins 1986). Mules in coalitions are more likely than
solitary males o gain and maintain (erritortes; non-territo-
rial males live a nomadic existence and wander widely
(Caro and Collins 1986, 1987a). Territorial males were
found to be in better physiological condition and appear o
have better aceess to females during periods of gazelle con-
centration (Caro and Caollins 1987b. Caro er al. 1989).

Large groups ol up to 14-19 animals (including cubs)
have been reported occasionally Irom parts of east and
southern Africa where other large predators have been
cradicated (Kenya: Graham 1966, P. Gros in it 1993;
Botswana: Gros 1990: Namibia: McVittie 1979, Marker-
Kraus and Kraus 1991). The advantages of grouping under
such conditions arc not clear (S, Durant ér fire. 1993).

In east Africa, the cheetah™s main prey is the
Thomson’s gazelle on the plains (Screngeti: Schaller
1968), and impala in the woodlands (Eaton 1974). In the
arid bushland of northern Kenya, G. Adamson {in
Hamilton 1986a) identitied lesser kudu, gerenuk, and dik-
dik as major prey. In southern Africa, major prey con-
sists of springbok (northeast Botswana: Smithers 1971
Kalahari Gemsbok National Park, South Africa: Mills
19904 Etosha NP, Namibia: unpubl. data); greater kudu
calves and warthog (Namibian ranchland: Morsbach 1987,
[.. Marker-Kraus, pers. comm.); impala (Kruger National
Park, South Africa: de Pienaar 1969, Mills and Biggs
1993); and puku (Zambia: Mitchell er al. 1965). Data are
scarce for central and west Africa, but cheetahs have been
observed to take red hartebeest, oribi, and kob in Manovo-
Gounda-St. Floris National Park in the Central African
Republic (Ruggiero 1991). Cheetahs are also known to
take smaller prey, particularly hares (Frame 1977,
Labuschagne 1979, 19813, and male coalitions often take
much larger prey, such as wildcheest (Dorst and Pandelot
1969, Eaton 1974, McVittie 1979, Caro and Laurenson
1990, Skinner and Smithers 1994). Seasonally, a large
proportion of cheetah prey captures consist of immature
animals (MclLaughlin 1970, Burney 1980). When hunt-
ing group-living prey animals, such as Thomson's
gazelles, they tend to select less vigilant solitary individu-
als (FFitzGibbon 1990)).

Certain aspects of cheelah behavior can be explained as
adaptations to compete with other sympatric large preda-
tors, particularly lions and hyacnas. Cheetahs are predom-
inantly diurnal, probably because competing predators arc
nocturnal. Itvhas been suggested that the cheetah’s large
litter size may he a strategy to offset high juvenile mortal-
ity caused by predators (Burney 1980, Hamilton 1986a.
Laurenson 1992, Caro 1994). Cheetahs often lose their
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kills to lions and hyaenas, and have only rarely been
observed to scavenge, or return to a previously abandoned
kill (Graham 1966, de Pienaar 1969, Burney 1980, Caro
1982, Stander 1990a). There is preliminary cvidence that
cheetahs will remain near large kills, rather than abandon
them after satiation, on Namibian ranchlands where lions
and hyacnas have been eliminated (L. Marker-Kraus, pers.
comm. 1994),

Biology

Reproductive season: (W) year-round, although birth
peaks have been reported during the rainy scason in the
Serengeti (November-May: Frame 1977, Laurenson et af.
1992).

Gestation: (C) 90-98 days (Marker-Kraus 1992).

Litter size: {W) 4.2 (age 1-3 months) on Namibian ranch-
land (McVittic 1979): 3.5 (age 6-35 days: Laurenson er
al. 1992) - 2.6 (age three months; Frame 1977) in the
Serengeti: (C) 3.7 (Marker and O'Brien 1989). range 1-8
(Green 1991).

Interbirth interval: (W) 15-19 months (McLaughlin 1970,
Schaller 1972). Females readily go into estrus and con-
ceive after losing a litter, Laurenson ef af. (1992) found
that the interval between the death of the previous litter and
the next successtul conception was longer for young (86.3
days, n=3) than adult females (17.8 duys, n=9).

Age ar independence; (W) mean 18 months (Laurenson et
al. 1992), range 13-20 months (Frame 1984) (sub-adults
leave mother); 17-27 months (females leave sibling
groups: Frame 1980, Laurenson et af. 1992).

Age at first reproduction: (W) females 24 (n=2: Schaller
1972) - 36 months (n=4: Laurenson ¢f ¢l 1992}; males
30-36 months (Caro 1991). (C) females 2-3 years (n=10);
mades 1 2 years (n=8) (McKeown 1992),

Age at last reproduction: (C) lemales 1) years: males up to
14 years (McKeown 1992),

Sex ratio: (W) cubs: 1 male:0.95 female (n=117); adults
and independent sub-adults: | male:1.9 females (n=169).
This suggests differential male dispersal and mortality
{Frame and Frame 1984), although malcs can be shyer
than females and more difficult to observe (Caro and
Collins 1986).

Juvenile mortality: (W) Other large carnivores. as well as
baboons (L. Marker-Krans in fire. 19933, are known to Kill
cheetah cubs. In the Serengeti, the number of lions on the
grassy plains which constitute the Serengeti Cheetah
Project’s study area have increascd tenfold since the
1960s, following an increase in wildebeest after rinder-
pest control measures. Under such circumstances, cheetah
cub mortality is very high: Laurcnson (in press, pers.
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commt. 1993) found that 736 of cub deaths were due to
predation (madnly lion), and that a total of 95% of 125 cubs
failed to survive to independence.,

Longevity: (W) 12-14 years (Frame and Frame 1980).
However, Laurenson (in press) estimates the mecuan life
expectancy of females reaching three years of age in the
Serengeti at only an additional 3.9 years. Territorial males
probably live longer, on average, than single males (Caro
and Collins 1986, Caro ef al. 1989), (C) average 10.5 and
up to 21 years (L. Marker-Kraus in litr. 1993).

Habitat and Distribution
Chectahs are distributed primarily throughout the drier
parts of sub-Saharan Africa (Fig. 3). They are not gener-
ally associated with forest habitats: they occur only thinly
in the more humid zones ol miombe woodland that cover
much of central southern Africa, and are absent from the
Sudano-Guinean forest savannah belt of west Africa
{Myers 1975). However, although cheetahs are most fre-
quently observed on open grassy plains (e.g. Schaller
1972, Mills and Biggs 1993), they also make extensive use
of bush. scrub, and open woodlands (Myers 1975,
Hamilton 19864, Morshach 1987). Observations by Eaton
(1974) suggest that cheetahs expend more energy hunting
in open country than in cover. A mosaic ol woodland and
grassland is probably preterred. They range up to 1,500
m in the mountains of Ethiopia (Yalden e al. 1980).
Cheetuhs are well-adapted to living in arid environ-
ments. They atre not obligate drinkers und, in the Kalahari
desert, have been estimated to travel an average of 82 km
between drinks of water. They were observed to satisfy
their moisture requirements by drinking the blood or urine
of their prey, or by cating tsama melons (Labuschagne
1979, 1981).

Population Status

Global: Category 3(A). Regional: Calegory 2(A). IUCN:
Vulncrable. The total number of cheetshs in sub-Saharan
Africa has been variously estimated at 15,000 (Myers
1975}, 25,000 (Frame 1984), and 9,000-12,000 (Kraus
and Marker-Kraus 1991), and a wide-ranging survey is
in progress w develop a better grasp of the cheetah’s cur-
rent status (P. Gros. in prep.). The two largest metapop-
ulations of ¢cheetah are now believed to occur in east
Africa (Kenya and Tanzania) and southern Africa
(Namibia, Botswana, Zimbabwe and Zambia) (Kraus and
Marker-Kraus 1991, Gros 1990 and in linr. 1991). The
cheetah appears to be most rare in the Sahelian and
Sudanian semi-arid zones of west Africa—although orig-
inally optimal habitat, much of il is now very degraded
under human population pressures (T, Anada in it
1993). Cheetah populations are still believed to be
healthy in Ethiopia, with their stronghold across the south
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of the country, and sightings have increased further north
in Awash National Park, where a cheetah was killed by a
train in 1992 ¢(J. Hillman in fn. 1993).

Density and abundance vary widely according to envi-
ronmental conditions, especially the occurrence of suit-
able prey and other large predators (Laurenson in press).
In the Serengeti Plains ecosystem, chectahs concentrate
scasonally in association with migratory movements of
Thomson's gazelle {(Durant ef af. 1988). Frame (1977)
found dry season concentrations of one adult per 6 km?
around woodlands/plain edge in the Serengeti. Based on
individual recognition of cheetahs from photos taken by
Lourists, Bowland (1993) reported a low density for
Kruger National Park of one adult per 191 km?,
Excluding cubs under three months of age, Burney (198()
found that total cheetah density was twice as high in pas-
toral arcas outside the Masai Mara National Reserve (1/29
km?) as inside the protected area (1/67 km2). On
Namibian ranchland, Morsbach (1987) reported a den-
sity of one cheetah per 50 km?2,

Estimating cheetah density is complicated by their
unusual social organization. Both solitary male and
female adults are semi-nomadic, having large, overlapping
home ranges of the order of 800-1,500 km? (Frame 1980,
Morsbach 1987, Caro 1994). Coalitions of males, on the
othet hand, have been found (in the Serengeti) to defend
small territories of the order of 12-36 km?2, but up to 150
km? (Bertram 1978, Frame 1980, Caro and Collins 1986).
These territories periodically hold high numbers of
Thomson's gazelle, the [avored prey of female cheetahs,
and females were often observed in the males” territories

(Caro and Collins 1987h).

Protection Status

CITES Appendix 1. An Appendix | quota system was
established under CITES in 1992 for live animals and tro-
phies. with annual quotas allocated as follows: 150
{Namibia), 50 (Zimbabwe), 5 (Botswana). National leg-
islation: fully protected over most of its range. Hunting
prohibiled: Angola, Benin, Botswana, Burkina Faso,
Cameroon, Central African Republic, Ethiopia, Ghana,
Kenya, Malawi, Mali, Mauritania, Mozambique. Namibia,
Niger, Nigeria, Rwanda, Sencgal, South Africa, Sudan.
Tanzania, Togo, Uganda, Zaire. Trophy hunting permit-
ted: Numibia, Zambia, Zimbabwe. No information: Chad.
Sudan (IUCN Environmental Law Centre, 1986: Kraus
and Marker-Kraus 1991).

Principal Threats

Genetic homogeneity: Genetic research has demonstrated
that hoth captive and free-ranging chectahs exhibit a very
high level of homogeneity in coding DNA, on a par with
inbred strains of laboratory mice {O'Brien ef af. 1983,
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1985, 19806, 19874). The chectah appears (o have suffered (Menotti-Raymond and O'Brien 1993). The lactors which

a series of severe population bottlenecks in its history, with would have Ied to these ancient population bottlenecks
the first and most significant occurring possibly during arc not ¢lear, but both their causes and consequences could
the late Pleistocene extinctions, around 10,000 years ago be of signilicance to cheetah conservation today.

74 Species range

Protacted area where
specias oCeUrs

Protected area where
spaciag may oocur

@ Uncontimiad record

Figure 3. Distribution of the cheetah (A. jubatus) in sub-Saharan Africa.

1. Boucle du Baaoule Il complex; 2. Adrar des Iforas Mts Reserve (proposed: Mali); 3. "W" H* complex
(Burkina Faso, Benin and Niger}; 4. Air and Ténéré VIil; 5. Termit Massit (not protected) (Niger);

6. Benoue II* (Camergen); 7. Quadi Rime-Ouadi Achim Faunal Reserve; 8. Zakourna Il complex (Chad);
9. Manovo-Gounda-St. Floris 11" complex (Central African Republic); 10. Quandjia-Vakaga IV (Central
African Republic) + Radom II* (Sudanj; 11. Dinder II* complex; 12. Boma |l {Sudan); 13. Mago + Omo #
complex; 14. Gambella V; 15. Yangudi Rassa Il; 16. Awash |l (Ethiopia); 17. Kidepo Valley Il complex
(Uganda); 18. Kora Il complex; 19. Tsavo Hl complex {Kenya); 20. Maasai Mara |l (Kenya) + Serengeti
Il# (Tanzania) complex; 21. Ruaha Il complex; 22, Selous IV** complex {Tanzania); 23. Kasungu ||
(Malawi}; 24. Kundelungu Il complex (Zaire); 25. South Luangwa Il complex; 26. Sicma Ngwezi Il;

27. Kafue Il complex (Zambia); 28. Mana Pools [I** complex; 29. Hwange |l complex; 30. Gonarezhou

Il {Zimbabwe); 31. Kruger Il complex; 32. Hluhluwe/Umfelozi IV and other Natal reserves; 33. Pilanes-
berg I} (reintroduced) (South Africa); 34. Kalahari Gemsbok Il (South Africa) + Gemsbok il {Botswana}
complex; 35. Central Kgalagadi Il {Botswana); 36. Namib-Naukiuft Il; 37. Etosha Il (Namibia); 38. lona
VI, 39. Bikuar il; 40. Luando 1V; 41. Kisama V (Angola); 42, The cheetah is considered very rare if not
extirpated in Nigeria, but there was a recent sighting from Fatgore {Kogin Kano) IV {F. Hurst in fitf. 1994);
43. Gadabed;i IV (Niger).
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It has been argued that lack of genetic diversity may
render the cheetah an exceptionally vulnerable species
(¥ Brien er al. 1983). Genetic variation is thought to be
essential o the long-term adaptability and persistence of
populations by providing sulficient genetic options on
which natural selection can operate in response to envi-
ronmental change. The evidence for cheetahs being com-
promised by their genes arises mainly from captivity,
where epidemics of infectious disease have occurred with
high mortality (O’ Bricn et af. 1985, Evermann et af. 1988).
Increased susceptibility 1o disease has been linked to
genetic monomorphism (O’ Brien and Evermann 1988).
Zoos have had great dilficully in breeding cheetuhs.
Captive female cheetahs conceive infrequently, and when
they do, cub mortality is relatively high (28-36%) (Marker
and O’ Brien 1989; Marker-Kraus and Grisham 1993),
although these rates are similar to those of other felid and
carmvore species kept in captivity (Loudon 1983).
Finally, both wild and captive male cheetahs have high
levels of abnormal sperm (71-76%: Wildt er al. 19874).
and success with i virre letilization using cheetah sperm
is relatively low compared to other felid species
(Donoghue er af. 1992).

However, there is no evidence that reproduction is com-
promised in the wild (Caro and Laurenson 1994), To a
large extent, the cheetah’s poor reproductive performance
in captivity is linked to institutional management practices.
First, some z00s have had high success in breeding chee-
tahs (Van Dyk 1991, Lindburg e al. 1993). Factors which
appear to facilitate breeding include large enclosures with
long views, constant separation and reintroduction of
males and females, and provision ol secluded nest boxes
for mothers with young (Lec 1992, Laurcnson 1993).
Second, vulnerability o disease increases in caplive silua-
tions, and no epidemics have been reported from wild pop-
ulations, although cheetahs in some parks have been
reported to suffer a relatively high incidence of mange
(Caro er «l. 1987, Bowland 1993, R. Kock in {ift. 1993).
Finally, some captive males are very fertile and others
essentially infertite, despite having similar levels of poor
quality sperm (Donoghue er al. 1992, Lindburg e «f. 1993,
Wildter ¢l 1993a).

The cheetah’s genetic monomorphism is a fascinating
aspect of its biology, and potentially of importance to its
conservation, bul implications for management of wild
populations are not yet evident.

Vulnerability in Protected Areas: Many observers have
commented on the cheetah’s vulnerability to interspecitic
competion with other large carnivores, and this is now the
primary focus ol the long-term cheetah study in the
Serengeti (S. Durant, pers. comm. 1993). The chief mech-
anism by which morc powerful carnivores—Ilions, leop-
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ards, and hyaenas -—limit cheetah abundance is by killing
cheetah cubs {Laurenson in press), but these species, as
well as (sometimes) jackals, baboons, and vultures, also
drive adult cheetahs off their kills. The cheetah’s relatively
large litter size may be a sirategy to offset high juvenile
mortality (Burney 1980, Hamilton 1486a, Laurenson
1992, Caro 1994). Where other large carnivores have
largely been eliminated, such as ranchland in Namibia,
farmland and pastoral land in Kenya, and in parts of
Somalia, cheetahs appear o (lourish at higher densities
{McVittie 1979, Burney 1980, Hamilton 1986&, Morsbach
1987, A. Simonetta in fire. 1993). A strategy of relying
solely upon the limited system ol protected areas within
the chectah’s range may not be sulficient tw ensure the
conservation of viable sub-populations.

Livestock Predation: The survival of the cheetah outside
protected areas is affected by conflicts with peaple over
predation on livestock. Cheetahs are reported to prey on
young camels and goats in the ATr and Termit regions of
Niger (T. Anada in lirt. 1993). In Namibia, the cheetah is
viewed as the most important predator of livestock on both
commiercial and communal farms: annual losses for these
farms have been reported at 10-15% for small stock (sheep
and goats) and 3-3% for cattle calves up to cight months of
age (Morsbach 1984-1986). Inevitably, stock losses to
predators are greater where the natural prey base has been
eliminated or reduced: on a 200 km?2 ranch in Kenya.
where about 9,500 head of livestock graze alongside a still
largely intact wild ungulate assemblage, depredation by
cheetahs is minimal, accounting for only 11 sheep a year
(Mizutani 1993).

Alihough farmers’ estimates of stock losses to cheetah
muy be inflated, either mtentionally or otherwise, the lact
remains that the species is widely considered a threat to
people’s livelihood, and governments have hittle hope of
preventing the destruction of cheetah on private lands if that
is what the owners wish 1o do. Hamilton (1986a) points out
that the cheetah may be more resilient to cradication on
ranchland than other large carmivores—which will, tor
example, take poisoned bait—but the cheetah’s decline on
Namibian ranchland during the 1980s is certainly attribut-
able to persecution (Morsbach 1987). Namibia, South
Alrica, and Zimbabwe are now pursuing a strategy of per-
mitting trophy hunting of cheetahs on private land. with the
goal of encouraging landowners to accept and profit from
cheetahs on their land. In addition, the Cheetah Consery-
ation Fund of Namibia is working to educate farmers about
appropriate management steps that can be taken to mim-
mize stock losses (see Part IT Chapter 2).

Action Planning
Projects 22-27.



African lion, Panthera leo
(Linnaeus, 1758)

Other Names

Lion d” Afrique (French); Liwe (German): ledn (Spanish);
ambessa (Amharic: Ethiopia); nkharam (Chichewa:
Malawi): xamm (Damara: Namibia): zaki (Hausa); odum,
aja (Ibo, Yoruba: Nigeria): nthai (Ju/hoan Bushman:
Botswana, Namibia); ngatia, muruthi (Kikuyu: Kenya};
ngouambulu (Lingala: west Africa); labwor (Luo: Kenya,
Uganda); olugatany (Maasai, Samburu: Kenya, Tanzania):
leao (Portugese); lau (Selswana: Botswana); sinmba
{KiSwahili); aar, haranbargo, libaax, gool, davar (Somalia).

Description and Behavior (Plate 1)

Smuts (1976) reports the following weight series for lions
in South Africa’s Kruger National Park: adult males (>4
years) 181 kg (n=14) and females 126 kg (n=25); sub-adult
males {2-4 years) 146 kg (n=25) and females 103 kg
{n=11); large male cubs (1-2 years) 77 kg and females 60
kg. The larpest adult male weighed 225 kg, and the largest
female 152 kg (Smuts 1982). A male shot near Mount
Kenya in 1993 weighed 272 kg (R, Kock i Hin 1993).
The record total Iengths (including the il for male lions
are around 3.3 meters (Guggisberg 1961). Lions have uni-
formly tawny coats. While the color may vary locally
from pale to dark, leucism (unusual white pelage but with
pigmented eyes and skin, as opposed 1o true albinism
which is a complete lack of pigmentation) has been
reported only from the vicinity of Kruger National Park
and the Umfolozi Gamc Rcserve in South Africa
(McBride 1977, Smuts 1982). and a hlack form has never
been observed (Guggisberg 1975). Lions are the unly cats
with tufted tails and manes (males only). The mane
appears to serve several functions: increasced protection
during intraspecific fighting; a signpost ol gender distin-
guishable at distance (possibly linked to the lion’s historic
colonization of open plains); and an indicator of individual
fitness (Schaller 1972, Kingdon 1977), The males of
many polygynous species tend (0 develop conspicuous dis-
play features. The fact that only the lion. out of all cats,
has done so suggests that the mane is closely linked to the
lion’s distinctive social system. Mane development is
strongly influenced by testosterone (Schaller 1972).

The core unit of the Tion's matrilocal society is the
pride, which consists of a group of related females (none
dominant) and their cubs (Schaller 1972, Bertram 1973a,
Packer er ail. 1991a). There arce only two recorded cases
of unrelated females forming o pride, and both cases
involved prides giving up their original natal ranges: the
first when prolonged severe drought in Botswana's Central
Kalahari Game Reserve rendered the females’ original
ranges uninhabitable (Owens and Owens 1984), and the
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second when extensive culling of lions in the Kruger
National Park opened up large vacancies lfor immigration
(Smuts 1978a). Pride sizes (measured by the number of
adult females) are smallest in very arid environments
(mean 2.2 in South Africa’s Kalahari Gemsbok National
Park: ElofT 1973a) and otherwise average between four
and six (Schaller 1972, Smuts 1976, Hanby and Bygott
1979, Ruggiera 199(, Stander 1991). Pride size is posi-
tively correlated with lean season prey abundance, and in
the Ngorongere Crater, where prey is abundant year-
round, groups of up to 20 adult females have been
observed (van Orsdol et al. 1985},

Prides are “fission-fusion”™ social units: mentbership is
stable (for example. three prides in the Serengeti have
occupied the same ranges for more than 20 years), but the
pride members are often scattered in small sub-aroups
throughout the pride’s range, and each individual spends
a considerable amount of time alone (Schaller 1972,
Bertram 1978, Pusey and Packer 1987). Females demon-
strate several cooperative behaviors unique among the
felids. Pride members often give hirth in synchrony, and
the young are reared communally, with cubs suckling
freely trom lactating females (Schaller 1972, Rudnai 1974,
Bertram 1975b). Groups of females do most of the hunt-
ing. and males, for the short time that they are living
together with females, concentrate their energy on defend-
ing their tenure (see below). Stander (1992a) found that
males in Namibia's Erosha National Park failed w partic-
ipate in hunts in 36% of 461 opportunitics.

In general, prides often divide into smaller sub-groups
when foraging {range 1-7: Stander 1992a, Scheel 1993).
Stander {1992b) found a complex division of labor among
hunting Honesses, with individuals repeatedly playing the
same role of either “center” or “wing.” Centers, which
tended to be larger and heavier honesses, generally
ambushed and captured prey chased by the wings,
However, lionesses were [lexible and would switch roles,
depending on group composition and positioning. D.
Joubert (ir litr. 1993) suggests that lonesses also switch
roles according to prey type: in Botswana's Savuti
National Park, he has observed. “with some consistency.”
the same lioness take the lead in warthog hunts. while
playing a passive role in buffalo hunts.

A single male or coalition of males (up to seven) holds
tenure over onc or more prides, and effectively excludes
strange males from siring cubs with pride females (Packer
etal 1991a). Competition among rmales for pride tenure is
intense, and average tenure is only two (Packer ¢f al. 1988)
to three years (Stander 1991). Mules will only seck tenure
over or breed with related pride females under unusual
circumstances (c.g.when the population is small and there
arc barriers to dispersal: Puscy and Packer 1987, Packer
ef al. 1991a,b). Males are also highly social: coalitions in
the pre- and post-tenure periods hunt and scavenge coop-
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eratively, and larger coalitions of 4-6 males can maintain
tenure more than twice as long as -2 males (> 47 months)
(Bygott et ul. 1979).

Despite maternal defense, infanticide is common when
males take over a new pride: most females with depen-
dent offspring lose their cubs within a month of a takeover,
and those that are pregnant lose their cubs shortly aiter giv-
ing birth. In this way, males assure paternity during their
short reproductive lifetime, which is generally only as long
as their period of pride tenure. In response, females show
a burst of heightened sexual activity for about three
months lollowing a takcover, attracting other males and
encouraging competition that ensures that the fittest (often
largest) coalition is able to gain tenure. They remain infer-
tile {anovulatory: Smuts ¢/ al. 1978) during this “testing”
period, and only afterwards, when tenure has stabilized,
tend to breed in synchrony (Packer and Pusey 1983).
Litters born synchronously have a higher survival rate
{probably due to maximal maternal care [ Bertram 1975b]),
and tend to show a sex ratio biased toward males. This
may he because groups of related males reproduce more
successfully (Pusey and Packer 1987).

Coalitions of >4 males are always related (being born in
the same pride, but not necessarily of the same mother),
while pairs [requently consist of unrclated males (and less
frequently, a related pair tcams with an unrelated malce to
form a trio) (Packer ef al. 1991a). Reproductive success
increases with coalition size (Bygott ef al. 1979, Packer ef
al. 1988). Although at least one member of male coali-
tions larger than two fails to breed successfully (Packer ef
al. 1991a), through kin selection (Bertram 1976) non-
breeding helpers which are related still ensure that some
portion of their gencs are passed down.

The question of why sociality evolved to such a high
degree in lions has been the subject of considerable debate.
There were probably several contributory causes, which
occurred many generations ago. Data from present-day
studies cannot refute any ot them, but can shed some light
on how and in what circumstances they might work (B.
Bertram in i, 1993). Evidence suggests that coordinated
group hunts are more successful at capturing (Packer and
Ruttan 1988, Stander 1992a,b} and killing (Packer 1986)
very large prey (see below for discussion of major prey
species). Stander and Albon (1992) found that hunting
success, even for smaller antelope prey, increased linearly
with foraging group size in the semi-arid open plains of
Etosha Nationat Park. However. what would seem to be
the most obvious explanation—increased hunting success
yields more food—becomes less s0 on closer cxamination.
Even on large carcasses. it appears that the presence of
numerous non-hunting “cheaters”™ (Packer and Ruttan
1988} within the pride can reduce per capita food intake
to the point where cooperative hunting does not appear to
be economic for the hunters. The highest rate of food
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intake per hunt appears to be gained by solitary females
(Packer 1986). Packer (1986), based on the theory of kin
sclection, argued that lions became social because it is evo-
lutionarily more advantageous to share kills with scav-
enging relatives than to yield to strange lions or other large
predators.  Other benefits of sociality have also been
pointed out: defense of young, maintenance of long-term
territories (Packer ef al. [ 19H}]), insurance agamst individ-
val injury or incapacity, and minimization of chances of
getting no food at all (B. Bertram in fitt. 1993).

Major large ungulate prey species recorded in east, cen-
tral, and southern Africa include buffalo, zebra, wilde-
beest. roan, sable, springbok, gemsbok, kob, impala,
warthog, waterbuck, and hartebeest (Mitchell er al. 1965,
Makacha and Schaller 1869, de Pienaar 1969, Schaller
1972, EloiT 19734, Rodgers 1974, Rudnai 1974, Bertram
1978, Berry 1981, van Orsdol 1982, 1984, Smuts [Y82,
McBride 1984, Mills 1984, Fagotto 1985, Prins and lason
1989, Ruggiero 1991, Stander 1992a. Scheel 1993, Viljoen
1993). While medium to large-sized ungulates make up
the bulk of their diet. lions, like leopards, are gencralist
hunters, and will take a wide range of prey. from small
rodents (Eloff 1973a) 10 young rhinos, hippos, and cle-
phants (McBride 1990, Ruggicro 1991, Viljoen 1993; H.
Dublin, H. Jachmann jn I, 1993). Individugl differences
in prey sclection and killing techniques are often dis-
cernible for different prides in the same area (Rudnai 1973,
van Orsdol 1984, McBride 1990, Mills and Biggs 1993),
indicating a strong role for learning in the lion's hunting
bechavior. For example. a pride of lions which occasionally
foraged along Namibia’s Skeleton Coast desert learned
how Lo prey and scavenge upon Cape fur seals (Bridgetord
1985, Berry 1991a). (The entire pride was eliminated in
1991 by cattle herdsmien [Berry 1991b., L. Scheepers,
pers. comn1, 1993]). Lions (especially males) frequently
scavenge (>40% of food items in the Serengeti: Packer et
al. 1990). although this behavior is less common in arid
environments, where prey occurs at lower density (4.6
[Mills 1990 - 69 |Stander 1992a| of food items).

Lions usually (but not always) hunt at night (Schaller
1972, van Orsdol 1982, Mills and Shenk [992, Stander
19923), In Botswana's Savuti National Park. D. Joubeit
(in litr. 1993) reported a higher success rate when lions
hunted on moonless nights. Their distinctive roar, which
in optimal conditions can be heard up to tive km away
(Guggisberg 1975), appears to serve to demarcate territo-
ries (Schaller 1972), much as scat deposits do for the other
large cats, Stander and Stander (1987) found it possible
to distinguish between not only the roars of males and
females, bul also of individual males.

Outside protected areas, where lions are heavily perse-
cuted and the wild ungulate prey base is reduced, group
sizes are reported to be much smaller (1-2: Thomas 1990,
F. Hurst in litr. 1991), and they are seldom heurd to roar



(Thomas 1990, C. Stuart i» fitt. 1991), Tt is nol clear
whether the lion’s social system “breaks down™ under such
conditions of low prey and low lion density. Small forag-
ing group size may be more efticent for stock-raiding—
larger groups would be more conspicuous and vulnerable
o rancher retaliation (H. Dublin, C. Packer in lizr. 1993).

Blology

Reproductive season: (W) Largely ascasonal (Bertram
1975h), but weak (February-April: Smuts e al. 1978) and
strong (March-July: Packer ef «l. 1990) birth peaks
recorded in Kruger and Serengeti National Parks,

fostrus: (W) 4 days.
Interestrus interval: (W) 16 duys (Packer and Puscy 1982).

Gestation: (C) mean [ 10 days (range 100-114; n=51)
(Cooper 1942).

Litter size: (W) from lield counts of small cubs < | year
of age, average 2.5 (n=59, Serengett NP: Bertram 1975b) -
3.02 (n=47, Kruger NP: Smuts ¢t af. 1978); range 1-6, but
98% of litters are 1-4 (n=274, Serengeti NP: Packer and
Pusey 1987).

Interbirth interval: (W) mean 20 months (range 11-25;
n=38) if previous litter survives to maturity (12 months);
4-6 months if previous litter lost (Pusey and Packer 1987).

Age af dispersal: (W) Males generally leave their natal
pride al between 2-4 years (Schaller 1972, Bertram 1975a.
Pusey and Packer 1987), but young males may be forced
out much earlier by a pride takcover, e.g. 13-20 months
{Hanby and Bygott 1987). Mast young femalces are incor-
porated into their natal prides, but about 33% disperse to
form new prides in the Serengeti (Puscy and Packer 1987).
The percentage of dispersers may be higher elsewhere (I,
Joubert in firr 1993). Median age at dispersal for females

is 2.5 years (75% of dispersers between 1.5-3.75 years of

age: C. Packer i fitt. 1993),

Age at first reproduction: (W) While the onset ol sper-
matogenesis beging at 30 months in males (Smuts er al.
1978), and females may begin mating at 24 months, suc-
cesslul first reproduction generally happens only when
pride membership is estabiished, In the Screngeti. females
which remained within their natal pride first gave birth at
five years (n=22). Females which dispersed from their
natal pride first successfully raised litters at an average age
of § years (n=8 emigrant cohorts); carlier litters generally
did not survive. Males generally estabidish pride tenure at 4-
4.5 years, with larger coalitions (4+) establishing residence
earlier (Pusey and Packer 1987).

Cub mortality: (W) Mortality of cubs is rather high in
lions, and is linked chiclly to periods of prey scarcity,
when kills may he more infrequent and cubs may not be
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able to eat well {rom group-shared carcasses (Schaller
1972, van Orsdol er al. 1985). Infanticide is also an impor-
tani factor (Packer and Pusey 1983). Van Orsdol ef al.
(1985) reviewed cub mortality (< 12 months) across a
range of habitats: rates ranged from 14-73%.

Sex ratio: (W)Y Prenatal: 1 male:0.9 female (n=39); adult
{5+ years): 1 male:2.| females (n=373 lions, Kruger NP
Smuts 1978b). Adult sex ratios are typically heavily
weighted in favor of females. The skew docs not appear (o
be related to food supply or density, but rather to differen-
tial rates of maturation, mortality, and emigration between
the sexes (van Orsdol er ¢l 1985).

Age at last reproduction: (W) female reproductive perfor-
mance starts to decline at 11 years and virtually ceases at
I5 (Pucker er al. 1988); 16 yeur-old males can sull produce
vigble sperm {(Smuts ¢f af. 1978). but reproduction proba-
bly completely ceases after pride tenure 1s lost (8-10 years:
Packer ef af. 1988).

Longevity: (W) males generally 12 (Hanby and Bygott
1991), and up to 16 years (Smus ef al. 1978), females gen-
crally 15-16 (Hanby and Bygott 1991), and up to 18 years
(Bertram 19754); (C) average 13 years, but up o 25-30
{Guggisherg 1975).

Habitat and Distribution

Optimal habital appears to be open woodlands and thick
bush, scrub, and grass complexes where sufficient cover
is provided for hunting and denning. The lion has a broad
habitat tolerance, absent only from tropical rain {orest and
the interior of the Sahara desert. Although lions drink reg-
ularly when water is available, they are capable ol ebtain-
ing their moisture requirements from prey and even plants
{such as the tsama melon in the Kalahari desert), and thus
can survive in very arid environments (Eloff 1973b).
They may range quite high into the moumains of east
Africa, up o 3,600 m on Kenya's Mt Elgon (Guggisberg
1961}, and 4.240 m in Ethiopia’s Balc Mountains (Y alden
et al. 1980).

The lion formerly ranged from northern Africa through
southwest Asia (where it disappeared from most countries
within the last 150 years), west into Europe, where it
apparently became extinet almost 2.000 years ago, and cast
into India {where a relict population survives today in the
Gir Forest: sce species account in Narth Africa and
Southwest Asiay (Guggisberg 1961). Lions survived in the
desert on the edge of Niger's Air Mountains up to about 60)
yeurs ago {Rosevear 1974).

Population Status

Global: Category 3(A). Regional: Category 2(A). TUCN;
not listed. There are no sound estimates of the total nuni-
ber of lions in Africa: guesstimates range from 30,000 to
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100,000 (Stuart 1991, P. Jackson, pers. comm.). East and ingiy rare outside protected areas (Fig. 4).

southern Africa are home to the majority of the continent’s The countries in which lions are still relatively wide-
lions; in west Africa, numbers have greatly declined. spread are Botswana, Central African Republic, Ethiopia,
Throughout most of Africa, lions are becoming increas- Kenya, Tanzania, Zairc, and Zambia. Status in Angola,

% Species range: reduced abundance,
d pcpuiations highly localized

Protected area whare
Spacias oocurs

Protected area whara
Species may ocour

Figure 4. Distribution of the lion (P. feo) in sub-Saharan Africa.

1. Niokola-Koba Ii# (Scnegal); 2. Boucle de Baoule |l complex {Mali); 3. Comoe Il# (Ivory Coast);

4. Mole Il (Ghana); 5. Kabore-Tambi Il (Burkina Faso); 6. "W" I[I* complex (Burkina Faso, Benin and
Niger); 7. Kainji Lake II; 8. Kwiambana VIl complex; 9. Lame/Burra IV complex; 1. Yankari I