WILD CATTLE
GLOBAL CAPTIVE ACTION
RECOMMENDATIONS

FIRST REVIEW DRAFT

Report from the workshop held
8-12 March 1994

Edited and Compiled by
Bruce Read, Danny Morris, Chuck Brady, Pat Thomas, Steve Shurter,
Marilyn Anderson, Naida Loskutoff, Larry Killmar, Jim Dolan, Lee Simmons,
‘ David Wildt, and Onnie Byers

SPECIES SURVIVAL COMMISSION

A Collaborative Workshop
SSC Wild Cattle Specialist Group
AZA Wild Cattle Taxon Advisory Group

TUCN/SSC Conservation Breeding Specialist Group

A Publication of the TUCN/SSC Conservation Breeding Specialist Group
12101 Johnny Cake Ridge Road, Apple Valley, MN 55124 USA




WILD CATTLE
GLOBAL CAPTIVE ACTION RECOMMENDATIONS

FIRST REVIEW DRAFT
TABLE OF CONTENTS
PAGE
EXECUTIVE SUMMARY
GLOBAL CAPTIVE ACTION RECOMMENDATIONS
FOR WILD CATTLE SECTION 1
Introduction 1
Global Captive Action Recommendations (GCARs) 2
GCAR Workshop Goals 3
The GCAR Process 3
Table 1. Mace-Lande Categories and Criteria for Threat 4
Draft IUCN Red List Categories 5
Table 2. Draft IUCN Red List Categories 7
Table 3. Number of wild cattle taxa in wild by range country
or region and by Mace-Lande category of threat 8
Levels of Captive Programs Recommended for Wild Cattle 9
Table 4. Number of wild cattle taxa in wild by range country
or region and by captive management recommended 10

Table 5. Summary of wild cattle taxa recommended for captive

populations by Mace-Lande category of threat and type of

captive population recommended 10
Table 6. Summary of wild cattle taxa recommended for captive

populations and represented in captivity by Mace-Lande

category of threat and type of captive population recommended 11
Determining Global Target Populations Using Capacity 3 11
Regional Responsibilities 15
Table 7. Current numbers of wild cattle taxa in regional captive

populations by Mace-Lande category of threat 16
Table 8. Current numbers of wild cattle specimens in regional

captive populations by Mace-Lande category of threat 17

Table 9. Number of wild cattle taxa held in captive populations
by range country or region and by level of captive

management recommended 18
Table 10. Current numbers of wild cattle specimens in regional captive
populations by level of captive management recommended 19
GCAR SPREADSHEET CATEGORY DEFINITIONS
AND SPREADSHEET SECTION 2
Spreadsheet category definitions 21
Spreadsheet 24
LIST OF WORKSHOP PARTICIPANTS SECTION 3

REFERENCE MATERIALS SECTION 4







WILD CATTLE
GLOBAL CAPTIVE ACTION RECOMMENDATIONS

EXECUTIVE SUMMARY

Of the 30 distinct Bovid taxa considered by participants during the Wild Cattle Conservation

Assessment and Management Plan workshop, 18 species/subspecies (in various categories of
threat according to Mace-Lande criteria) were assigned to one of 3 levels of captive programs:

Level 1 16 taxa (5 Critical, 9 Endangered and 2 Unknown)
Level 2 1 taxon (Vulnerable)
Level 3 1 taxon (Endangered)

Captive programs for three taxa were listed as "pending", meaning that recommendations for
these taxa would be postponed until further information was available, either from survey, a
PHVA, or other sources. The remaining nine taxa were identified as not requiring captive
programs.

Target populations were computed for all 30 taxa during the Global Captive Action
Recommendations workshop. Global captive population targets ranged from 0 to 488
individuals. In nine cases (30%), the target population is lower than the current global
captive population indicating a recommendation to manage the captive population toward a
decrease in numbers or for complete elimination from captive programs as part of a strategy
to accommodate as many species/subspecies as possible of higher conservation priority. In
the remaining 21 taxa (70%), the recommended target population constitutes a considerable
increase in the current captive populations.

Regional information has been obtained from North America, Europe, Australasia and Africa.
Each region currently maintains captive programs for several taxa:

North America 16 taxa
Europe 18 taxa
Australasia 4 taxa
Africa 8 taxa

In these four regions, captive programs currently exist for 19 (63.3%) of the 30 bovid taxa.
However, of the 18 taxa recommended for captive management, only 7 (37%) are currently in
captivity in one or more of these regions.

All calculations of Mace-Lande criteria and all recommendations are based on estimates of
wild population numbers and trends and on estimates of habitat area and conditions. As with
all CBSG programs, the GCAR process is continually evolving as additional workshops are
held and as reports from completed workshops are reviewed. Similarly, the GCAR document
is a "living" set of guidelines, meaning that it will be reassessed and revised continually based
upon new information and shifting needs. As additional regional information regarding
current and planned population sizes becomes available, it will be incorporated into this
document and made available to the various regions of the zoo world to serve as a guide
when planning or revising regional collections.
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Wild Cattle GCAR 1

GLOBAL CAPTIVE ACTION RECOMMENDATIONS (GCAR)
FOR WILD CATTLE

Introduction

Reduction and fragmentation of wildlife populations and habitat are occurring at a rapid and
accelerating rate. For an increasing number of taxa, the results are small and isolated
populations at risk of extinction. A rapidly expanding human population, now estimated at
5.25 billion, is expected to increase to 8 billion by the year 2025. This expansion and
concomitant utilization of resources has momentum that cannot be stopped, the result being a
decreased capacity for all other species to simultaneously exist on the planet.

As wildlife populations diminish in their natural habitat, wildlife managers realize that
management strategies must be adopted that will reduce the risk of extinction. These
strategies will be global in nature and will include habitat preservation, intensified information
gathering, and in some cases, scientifically managed captive populations that can interact
genetically and demographically with wild populations.

Within the Species Survival Commission (SSC) of ITUCN-The World Conservation Union, the
primary goal of the Conservation Breeding Specialist Group (CBSG) is to contribute to the
development of holistic and viable conservation strategies and management action plans.
Toward this goal, CBSG is collaborating with agencies and other Specialist Groups worldwide
in developing scientifically-based processes, on both a global and regional basis, with the goal
of facilitating an integrated approach to species management for conservation.

In addition to managing the natural habitat, conservation programs leading to viable
populations may sometimes require a captive component. In general, captive populations and
programs, or the use of captive technologies, can serve several roles in holistic conservation:
1) as genetic and demographic reservoirs that can be used to reinforce wild populations either
by revitalizing populations that are languishing in natural habitats or by re-establishing by
translocating populations that have become depleted or extinct; 2) providing scientific
resources for information and technology that can be used to protect and manage wild
populations; and 3) as living ambassadors that can educate the public and generate funds for
in situ conservation.

It is proposed that, when captive populations or captive technology can assist species
conservation, captive and wild populations should, and can be, intensively and interactively
managed with feasible interchanges of animals occurring as needed. Captive populations
should be a support, not a substitute, for wild populations. There may be problems with
respect to disease, logistics and financial limitations. In the face of the immense extinction
crisis facing many taxa, these issues must be addressed and resolved immediately.
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Wild Cattle GCAR 2

Captive breeding programs have limited resources. Priorities must be developed cooperatively
among all regions of the world for program development and resource allocation, the purpose
of the Global Captive Action Recommendation process. Once global priorities are known,
regional captive propagation programs can be developed or revised to assist in practical
conservation.

Global Captive Action Recommendations (GCARs)

GCARs are derived from the Conservation Assessment and Management Plan (CAMP)
process. The CAMP recommends which species/subspecies deserve attention, and the GCAR
determines global priorities and a target number of individuals of each taxa needed to sustain
a healthy world population. In addition, current distribution of the world’s captive population
is indicated in an effort to assist discussion, within individual regions, of regional
responsibility for carrying out these captive management recommendations. This system
assumes that captive populations be treated as an integral part of the metapopulations being
managed by conservation strategies and action plans. Viable metapopulations may need to
include captive components. The TUCN Policy Statement on Captive Breeding recommends,
in general, that captive propagation programs be a component of conservation strategies for
taxa in which the wild population is fewer than 1,000 individuals. Captive and wild
populations should and can be intensively and interactively managed with interchanges of
animals occurring as needed and as feasible, after appropriate analysis. There may be
problems with interchanges including epidemiologic risks, logistic difficulties and financial
limitations. However, limited but growing experience suggests that these problems can be
resolved. Strategies and priorities should maximize options while minimizing regrets for
species conservation.

Captive populations are a support and a reservoir, not a substitute, for wild populations. A
primary focus of the GCAR is on captive propagation programs that can serve as genetic and
demographic reservoirs to support survival and recovery of wild populations in the future.
The purpose of the GCAR workshop is to provide strategic guidance for captive management
enabling regional programs to interact and combine to catalyze a truly effective global effort.
An important aspect is establishing global target population size goals (i.e., how many
individuals ultimately to maintain). More specifically, GCARs recommend which taxa are
most in need of captive propagation and thus:

1) which taxa in captivity should remain there,

2) which taxa not yet in captivity should be there, and

3) which taxa currently in captivity should no longer be maintained there.
There are multiple genetic and demographic objectives affecting the captive population target:
some taxa require large population sizes for a long time, where others need small nuclei or
reduced gene pools that can be expanded later, if needed. One result of the GCAR will be an
ability to logically adjust current captive population sizes in various regions, hopefully to
better sustain threatened taxa as well as to identify new space available for conserving other
species/subspecies receiving insufficient attention.
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Wild Cattle GCAR 3

In summary, the GCAR provides the strategic framework for establishing global priorities
that, in turn, can be used by all regional taxon advisory groups to formulate, coordinate and
implement effective Regional Collection Plans that together will have a true global
conservation impact.

GCAR Workshop Goals
The goals of the Wild Cattle GCAR were:
1. to review CAMP data and discuss required changes;
2. to prioritize taxa in need of captive management and to identify global target
population sizes; and
3. to evaluate the direction of regional collection plans on the basis of global
conservation priorities identified by the GCAR process.

The GCAR Process

A major consideration in establishing priority species for captive management is the category
of threat assigned to the taxon. Mace-Lande criteria (Mace & Lande, 1991) and the Draft
IUCN Red List criteria, were applied to each taxon during the CAMP process. The Mace-
Lande process assessed threat in terms of the likelihood of extinction within a specified time
period and defines three categories:

Critical 50% probability of extinction within 5 years or two generations,
whichever is longer

Endangered 20% probability of extinction within 20 years or 10 generations,
whichever is longer

Vulnerable 10% probability of extinction within 100 years

In assessing threat according to Mace-Lande criteria, workshop participants also used
information on the status and interaction of habitat and other characteristics (Table 1).
Information about population trends, fragmentation, range, and stochastic environmental
events, real and potential, also were considered. The number of wild cattle taxa in the wild
by range country or region and by Mace-Lande category of threat is presented in Table 3. All
Mace-Lande category assignments and all recommendations are based on estimates of wild
population numbers and trends and on estimates of habitat area and conditions.
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Wild Cattle GCAR 5

Draft IUCN Red List Categories

The threatened species categories now used in [TUCN Red Data Books and Red Lists have
been in place, with some modification, for almost 30 years (Mace et al., 1994). The Mace-
Lande criteria is one developmental step in an attempt to make those categories more explicit.
These criteria subsequently have been revised and formulated into new Draft IUCN Red List
Categories, which also are being tested in the CAMP process.

The Draft IUCN Red List Categories (Table 2) provide a system which facilitates comparisons
across widely different taxa, and is based both on population and distribution criteria. Like
the Mace-Lande criteria, the new criteria can be applied to any taxonomic unit at or below the
species level, with sufficient range among the different criteria to enable the appropriate
listing of taxa from the complete spectrum of taxa, with the exception of micro-organisms
(see Mace et al., 1994, in Section 4).

The categories of Critical, Endangered, and Vulnerable are all nested (i.e., if a taxa qualifies
for Critical, it also qualifies for Endangered and Vulnerable). This system introduces a new
category of threat "Susceptible.” The Draft [UCN Red List Categories are:

EXTINCT (EX)
A taxon is Extinct when there is no reasonable doubt that its last individual has died.

EXTINCT IN THE WILD (EW)
A taxon is Extinct in the Wild when it is known only to survive in cultivation, in
captivity or as a naturalized population (or population) well outside the past range.

CRITICAL (CR)
A taxon is Critical when it is facing an extremely high risk of extinction in the wild
in the immediate future as defined by Table 4 criteria.

ENDANGERED (EN)
A taxon is Endangered when it is not Critical but is facing a high risk of extinction in
the wild in the near future, as defined by Table 4 criteria.

VULNERABLE (VU)
A taxon is Vulnerable when it is not Critical or Endangered but is facing a high risk
of extinction in the wild in the medium-term future, as defined by Table 4 criteria.

CONSERVATION DEPENDENT (CD)

Taxa not currently qualifying under any of the categories above may be classified as
Conservation Dependent. To be Conservation Dependent, a taxon must be the focus of a
continuing taxon-specific or habitat-specific conservation program that directly affects the
taxon. The cessation of this program would result in the taxon qualifying for one of the
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Wild Cattle GCAR 6

threatened categories above.

SUSCEPTIBLE (SU)

A taxon is Susceptible when it does not qualify as Critical, Endangered, Vulnerable or
Conservation Dependent, but there is serious and acute restriction in its area of occupancy
(typically < 100 km?) or in the number of locations (typically <5). Such a taxon thus is prone
to the effects of human activities (or stochastic events whose impact is increased by human
activities) within a short period of time in an unforeseeable future. Taxa in this category are
capable of quickly becoming Critical or even Extinct.

LOW RISK (LR)

A taxon is Low Risk when it has been evaluated and does not qualify for any of the
categories Critical, Endangered, Vulnerable, Susceptible, Conservation Dependent or Data
Deficient (see below).

DATA DEFICIENT (DD)
A taxon is Data Deficient when there is inadequate information to make a direct or
indirect assessment of its risk of extinction based on its distribution and/or population status.

NOT EVALUATED (NE)
A taxon is Not Evaluated when it has not yet been assessed against the criteria.

November 1994




661 12qUIdAON

SIK 00T UHPIM %01 <

*10BUO] ST ISASYOIYM ‘SUORISUAS ¢ JO SIK 07 UIPIM 9407 <

193u0]
SI JOAUOIYM ‘suonesduss ¢ 10 SIA G UI UIYHM 9406 <

woRIUNXI JO ANpIqeqoLy

S[enpIAIPUI SIMBW (00T > 1S

S[enpIAIPUL 2IMEW (G7 > 159

S[EOPIAIPUL SINjeW (G > IS

S[EnpPIAIPUI 2INJBTW JO #

JANV SAIPHE SXUBW 000‘0 1> 1SH

<,

ANV ‘satput aimgews g0s¢> 15q

ANV m>~9\= aIewr OS> 1S4

syemnsy vonendog

:SuImoloy 3y Jo QML ANV ‘U 000°T>
159

Aouednooo Jo vaxe 10 Wy 000°0T> 150

<

:3urmopioy 2yl 3o OML ANV Uy 005>
159 Kouednooo Jo Bare 10 Uiy (OS> 154

3

:SUIMOT[OF 93U} 3O OML ANV WD 01>
150 Aouednooo jo eare Jo uny 001> 154

JIJUALINII0 JO JUIXT

:uo paseq suoneIousd
§ 30 SIK (7 18] Uy QUI[O9P %05 <

U0 paseq suoneIouag 7 10 SIK (T ISB[ Ul QUL %40S <

U0 paseq SIK ()] 1Se] Ul Sui[o9p 9408 <

uopdnpas uopgndog

T HEVIINTOA

JEIIDNVYANT

TVILLIED

:5011089) 80 uSisse 0) pasn
3q Aew v Saimofio) 3} Jo ANV

SANIODALVD LSI'T A3 NOAI LAVId °T 2Iq&L

UVID sned P




Wild Cattle GCAR 8

Table 3. Number of bovid taxa in the wild by range country or region and by Mace-
Lande category of threat.

MACE/LANDE CATEGORY

REGION/

COUNTRY CRITICAL ENDANG VULNER SECURE UNKN

S & C AMERICA

SE ASIA 4 9 0 0 5
N. AMERICA 0 1 0 1 0
EUROPE 0 0 1 0 1
INDIA 1 2 0 0 1
CHINA 0 0 0 0 0
JAPAN 0 0 0 0 0
AUSTRALASIA 0 0 0 0 0

AFRICA

*% some taxa were assigned to more than one region

When ex situ management was recommended, the ’level’ of captive program was also
determined, reflecting status, prospects in the wild and taxonomic distinctiveness. The captive
levels used during the CAMP workshop are defined below.

Level 1 (1) - A captive population is recommended as a component of a conservation
program. This program has a tentative goal of developing and managing a population
sufficient to preserve 90% of the genetic diversity of a population for 100 years
(90%/100). The program should be further defined with a species management plan
encompassing the wild and captive populations and implemented immediately with
available stock in captivity. If the current stock is insufficient to meet program goals,
a species management plan should be developed to specify the need for additional
founder stock. If no stock is present in captivity then the program should be
developed collaboratively with appropriate wildlife agencies, SSC Specialist Groups
and cooperating institutions.

Level 2 (2) - Similar to the above, except a species/subspecies management plan
would include periodic reinforcement of captive population with new genetic material
from the wild. The levels and amount of genetic exchange needed should be defined
in terms of the program goals, a population model and species management plan. It is
anticipated that periodic supplementation with new genetic material will allow
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Wild Cattle GCAR 9

management of a smaller captive population. The time period for implementation of a
Level 2 program will depend on recommendations made at the CAMP workshop.

Other captive recommendations include:

Level 3 (3) - A captive program is not currently recommended as a demographic or
genetic contribution to the conservation of the species/subspecies, but is recommended
for education, research or husbandry.

No (N) - A captive program is not currently recommended as a demographic or
genetic contribution to the conservation of the species/subspecies. Taxa already held
in captivity may be included in this category. In this case, species/subspecies should
be evaluated either for management toward a decrease in numbers or for complete
elimination from captive programs as part of a strategy to accommodate as many

species/subspecies as possible of higher conservation priority as identified in the
CAMP or in SSC Action Plans.

Pending (P) - A decision on a captive program will depend upon further data either
from a Population and Habitat Viability Assessment (PHVA), a survey or existing
identified sources to be queried.

Levels of Captive Programs Recommended for Wild Cattle Taxa

All 30 bovid taxa were evaluated for possible inclusion in captive propagation programs based
on data generated from the CAMP tables. The number of wild cattle taxa in the wild by
range country or region and by level of captive program recommended is shown in Table 4.
Seventeen (56.7%) taxa were recommended for a Level 1 program because of their precarious
status in the wild, both in terms of extremely low population numbers and the quality and/or
availabilty of suitable habitat. One taxon (3.3%) was identified as requiring a less intensive,
Level 2, captive management program. The wild population of this taxa, while small, is
increasing and there is no immediate threat to the environment. Three taxa (10%) have
established captive populations, but were classified as *Pending’ because the genetic make-up
of these populations has not yet been defined. Long-term decisions regarding these animals
will be made once subspecies or hybrid status has been determined. In the case of two of
these taxa, current genetic analysis either is in progress or is scheduled to begin in the near
future. The remaining five taxa (16.7%) were not recommended for captive breeding because
wild populations are stable, and there appears to be no immediate threat to habitat. Table 5
presents a summary of bovid taxa recommended for captive population by Mace/Lande
category of threat and type of captive program recommended. Table 6 presents the same
information but only for taxa currently represented in captivity.

Table 4. Number of bovid taxa in the wild by range country or region and by level of
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captive management recommended.

TYPE OF CAPTIVE PROGRAM

REGION/
COUNTRY LEVEL LEVEL LEVEL PENDING NO

S & C AMERICA

SE ASIA 13 0 1 3 1
N. AMERICA 0 0 0 0 2
EUROPE 0 1 0 0 1
INDIA 3 o 0 G i
CHINA 0 0 0 0 0
JAPAN 0 0 0 0 0
AUSTRALASIA 0 0 0 0 0
AFRICA

10

Table 5. Summary of bovid taxa recommended for captive populations by Mace-Lande

category of threat and type of captive population recommended.

CAPTIVE POPULATION TYPES RECOMMENDED

LEVEL LEVEL LEVEL PENDING

MACE/LANDE

CRITICAL

ENDANGERED 11 9 0 i 0 1
VULNERABLE i 0 1 0 0 0
SECURE 3 0 0 0 0 3

UNKNOWN
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Wild Cattle GCAR 11

Table 6. Summary of bovid taxa recommended for captive populations and represented
in captivity by Mace-Lande category of threat and type of captive population
recommended.

CAPTIVE POPULATION TYPES RECOMMENDED

MACE/LANDE

LEVEL LEVEL LEVEL PENDING

CRITICAL

ENDANGERED 8 6 0 1 0 1
VULNERABLE 1 0 1 0 0 0
SECURE 2 0 0 0 0 2

UNKNOWN

The wild cattle GCAR process involved (and will further involve in the future) considering all
these relevant data in intensive and interactive discussion involving experts representing the
various organized regions of the zoo world. The objectives are systematic decision-making
(as a result of working through the GCAR process), captive program prioritization, initial
selection of global species target population sizes and identification of regional distribution of
each taxon. This is followed by determining which species/subspecies and the estimated
number of individual animals that should be included in captivity globally (target population
size).

Determining Global Target Populations Using CAPACITY 3

The GCAR workshop participants considered all relevant data in intensive and interactive
discussion. The objectives were systematic decision-making, captive program prioritization,
initial selection of global species target population sizes and identification of regional
distribution of each taxon. Second, a determination needed to be made about which
species/subspecies, and how many individual animals of each, should be included in this
global captive program. Target population sizes were computed using the program
CAPACITY 3 (Ballou, 1992).

Using the CAPACITY program, global target population sizes were determined to achieve the
captive program goals recommended for a particular taxon. The CAMP and GCAR processes
attempt to achieve a goal of maintaining 90% of the program’s original founder’s
heterozygosity for 100 years. Other program parameters that are set and manipulated
included:

1. generation length
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Wild Cattle GCAR 12

annual growth rate of the population

size of the current captive population and effective population size

the estimated effective population size/total population size (Ne/N) ratio
percentage diversity retained to date

current year

Sy Uk W

General steps used for computing global target population numbers using Ballou’s Capacity
Program 3.0:

1. Calculate the N by assessing the total number of individuals in captivity (from the ISIS
TAG report).

2. Estimate the generation length by determining the median between the earliest age of
reproduction and oldest age for reproduction, adjusting for decreasing reproduction with
increasing age, if applicable.

3. Determine the crude lambda value which is the projected growth rate of the population
under ideal conditions. If no better data are available, lambda can be estimated as the crude
rate of change (CRC) found in the ISIS TAG report. When the CRC value is less than 1.0, it
is necessary to artificially increase lambda to 1.1.

4. Determine the Ne as the number of living breeders (LivBr) taken from the ISIS TAG
report, unless more accurate data are available.

5. Calculate the Ne/N) by dividing the number of living breeders by the total number in
captivity.

6. Consider 100% diversity at the onset of the program and the current year as 0 unless the
population has been in captivity for a period of time and the loss of genetic diversity is
known.

7. Using the above parameters, the target populations are computed for different program
lengths (50, 100, 150, 200 years). All world target numbers are based on a 100 year
management program with 90% retention of heterozygosity.

8. In some cases, it may be necessary to modify the variables of effective population size (i.e.,
the number of available animals may be too few to establish a viable program, and it will be
necessary to plan to import new founders into the management program).

9. When more accurate information is available (from current international studbooks, for
example), those data should be used in place of ISIS values.

10. It in imperative that all details involving the computation of global target populations are
documented and included in the final GCAR report.

These steps were used to estimate global population size recommendations for each of the
bovid species/subspecies recommended for captivity (Table 10). The specific assumptions
made when calculating world target populations for wild cattle taxa are as follows:

Bubalus arnee (Asian water buffalo): The existing population (n = 141) was sufficient to
initiate a world population target. Using the existing crude rate of change (CRC), the world
target population was calculated to be 179 for a 100 year program maintaining 90% of the
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original heterozygosity.

Bubalus arnee arnee: The existing population (n = 27) was sufficient to initiate a world
population target. Using the existing CRC and a modified effective population size (changed
from 11 to 15 by increasing the number of breeders and increasing reproductive efficiency in
the existing population; not supplementing from the wild), the world target population was
calculated to be 269 for a 100 year program maintaining 90% of the original heterozygosity.

Bubalus arnee hosei: The existing population (n = 14) was sufficient to initiate a world
population target. Using a modified CRC (increased to 1.10 because a lower value was
insufficient to provide a target), the world target population was calculated to be 157 for a
100 year program maintaining 90% of the original heterozygosity.

Bubalus depressicornis (lowland anoa): The existing population (n = 43) was sufficient to
initiate a world population target. Using the existing CRC, the world target population was
calculated to be 486 for a 100 year program maintaining 90% of the original genetic
heterozygosity.

Bubalus mindorensis (tamaraw): There were no animals in captivity, and so the managed
population had to be modeled. The founding population was determined to be 20 new
founders with a generation length of 8.0 years. The CRC was estimated to be 1.1, and the
effective population size was considered to be 12 individuals. Then, the world target
population was calculated to be 225 for a 100 year program maintaining 90% of the original
genetic heterozygosity. This estimate is based upon the assumption that all new founders
contribute equally, and the target is achieved as rapidly as possible.

Bos gaurus (gaur): The existing population (n = 103) was sufficient to initiate a world
population target. Using a modified CRC (increased to 1.1 because a lower value was
insufficient to provide a target), the world target population was calculated to be 173 for a
100 year program maintaining 90% of the original genetic heterozygosity.

Bos gaurus readei: There were insufficient animals in captivity, and so the managed
population had to be modeled. The founding population was determined to be 20 new
founders with a generation length of 8.0 years. The CRC was estimated to be 1.1 and the
effective population size was considered to be 12 individuals. Then, the world target
population was calculated to be 225 for a 100 year program maintaining 90% of the original
genetic heterozygosity. This estimate is based upon the assumption that all new founders
contribute equally, and the target is achieved as rapidly as possible.

Bos gaurus hubbacki: There were insufficient animals in captivity, and so the managed
population had to be modeled. The founding population was determined to be 20 new
founders with a generation length of 8.0 years. The CRC was estimated to be 1.1 and the
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effective population size was considered to be 12 individuals. Then, the world target
population was calculated to be 225 for a 100 year program maintaining 90% of the original
genetic heterozygosity. This estimate is based upon the assumption that all new founders
contribute equally, and the target is achieved as rapidly as possible.

Bos javanicus (banteng): The existing population (n = 40) was sufficient to initiate a world
population target. Using a modified CRC (increased to 1.1 because a lower value was
insufficient to provide a target) and an increased effective population size (to 13, by
increasing the number of breeders and reproductive efficiency in the extant population), the
world target population was calculated to be 345 for a 100 year program maintaining 90% of
the original genetic heterozygosity.

Bos javanicus (Bali cattle): The existing population (n = 131) was sufficient to initiate a
world population target. Using a modified CRC (increased to 1.1 because a lower value was
insufficient to provide a target) and an increased effective population size (to 43, by
increasing the number of breeders and reproductive efficiency in the extant population), the
world target population was calculated to be 179 for a 100 year program maintaining 90% of
the original genetic heterozygosity.

Bos javanicus javanicus: The existing population (n = 73) was sufficient to initiate a world
population target. Using the existing CRC, the world target population was calculated to be
141 for a 100 year program maintaining 90% of the original genetic heterozygosity.

Bos javanicus birmanicus: The existing population (n = 23) was sufficient to initiate a world
population target. Using a modified CRC (increased to 1.25 because a lower value was
insufficient to provide a target) and an increased effective population size (to 12, by
increasing the number of breeders and reproductive efficiency in the extant population), the
world target population was calculated to be 175 for a 100 year program maintaining 90% of
the original genetic heterozygosity.

Bos javanicus lowi: There are no animals in captivity, and so the managed population had to
be modeled. The founding population was determined to be 20 new founders with a
generation length of 8.0 years. The CRC was estimated to be 1.1 and the effective population
size was considered to be 12 individuals. Then, the world target population was calculated to
be 225 for a 100 year program maintaining 90% of the original genetic heterozygosity

This estimate is based upon the assumption that all new founders contribute equally, and the
target is achieved as rapidly as possible.

Bos mutus: The existing population (n = 24) was sufficient to initiate a world population
target. Using a modified CRC (increased to 1.1 because a lower value was insufficient to
provide a target), the world target population was calculated to be 380 for a 100 year program
maintaining 90% of the original genetic heterozygosity.
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Bos sauveli (kouprey): There are no animals in captivity, and so the managed population had
to be modeled. The founding population was determined to be 20 new founders with a
generation length of 8.0 years. The CRC was estimated to be 1.1, and the effective
population size was considered to be 12 individuals. Then, the world target population was
calculated to be 225 for a 100 year program maintaining 90% of the original genetic
heterozygosity.

This estimate is based upon the assumption that all new founders contribute equally, and the
target is achieved as rapidly as possible.

Bison bonasus (European bison): The existing population (n = 70) was sufficient to initiate a
world population target. Using a modified CRC (increased to 1.1 because a lower value was
insufficient to provide a target), the world target population was calculated to be 107 for a
100 year program maintaining 90% of the original genetic heterozygosity.

Pseudoryx nghtinhensis: There were no animals in captivity, and so the managed population
had to be modeled. The founding population was determined to be 20 new founders with a
generation length of 8.0 years. The CRC was estimated to be 1.1, and the effective
population size was considered to be 12 individuals. Then, the world target population was
calculated to be 225 for a 100 year program maintaining 90% of the original genetic
heterozygosity. This estimate is based upon the assumption that all new founders contribute
equally, and the target is achieved as rapidly as possible.

Regional Responsibilities

The last step of the GCAR is for individual regions to begin to define specific interest in each
recommended species/subspecies, information that later will drive regional responsibilities
(i.e., the development of Regional Collection Plans) to preserve an overall viable world
populaiton. GCAR spreadsheets are constructed with columns for identification of regions
currently holding the taxon and the number of specimens in captivity within that region
(Table 11). Tables 7-10 present regional captive population information for North America
and Australasia. These tables will be completed as each region reviews this GCAR
document.

Depending on the current captive population distribution and the global target
recommendations for the taxon, regional populations targets can be set, or current targets
revised, by each organized region of the zoo and aquarium community on the basis of global
conservation need.
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Table 7. Current numbers of bovid taxa in regional captive populations by Mace-Lande
category of threat**,

REGION/

COUNTRY

S&C
AMERICA

CRITICAL

MACE/LANDE CATEGORY

ENDANG

VULNER

SECURE

UNKN

SE ASIA

N. AMERICA

EUROPE

INDIA

CHINA

JAPAN

AUSTRALASIA

AFRICA

Sonme taxa were assigne

0 more

an

one region

This table will be completed as each region reviews this GCAR document.
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Table 8. Current numbers of bovid specimens in regional captive populations by

Mace-Lande category of threat**.

REGION/

S&C
AMERICA

MACE/LANDE CATEGORY

COUNTRY CRITICAL ENDANG VULNER SECURE

SE ASIA

N. AMERICA 0 143

11

184

544

EUROPE 25 97

50

33

365

INDIA

CHINA

JAPAN

AUSTRALASIA 0 0

205

AFRICA

** some faxa were assigned to more than one region

This table will be completed as each region reviews this GCAR document.
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Table 9. Number of bovid taxa held in regional captive populations and by level of

captive management recommended.

TYPE OF CAPTIVE PROGRAM

REGION/
COUNTRY LEVEL LEVEL LEVEL PENDING NO

1 2 3 PROG
S&C
AMERICA
SE ASIA
N. AMERICA 5 1 0 2 8
EUROPE 6 1 0 2 9
INDIA
CHINA
JAPAN
AUSTRALASIA 0 0 0 1 3
AFRICA 1 1 0 1 5

This table will be completed as each region reviews this GCAR document.
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Table 10. Current numbers of bovid specimens in regional captive populations by level
of captive management recommended.

TYPE OF CAPTIVE PROGRAM
REGION/

COUNTRY LEVEL LEVEL LEVEL PENDING NO

S&C
AMERICA

SE ASIA

N. AMERICA 113 11 0 107 651

EUROPE 109 50 0 39 372

INDIA

CHINA

JAPAN

AUSTRALASIA 0 0 0 131 82

AFRICA

This table wili be completed as each region reviews this GCAR document.

This FIRST REVIEW DRAFT Wild Cattle GCAR report will be distributed by the CBSG to
all participants and to TAG chairs and Species Conservation Coordinators for review and
comments. The intent is to facilitate regional interaction to optimize the use of captive space
and resources for international conservation. It should be re-emphasized that the GCAR
document is a "living" set of guidelines, meaning that it will be reassessed and revised
continually based upon new information and shifting needs.
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GLOBAL CAPTIVE ACTION RECOMMENDATIONS (GCAR)
SPREADSHEET CATEGORIES

The Global Captive Action Recommendations (GCAR) spreadsheet is a working document
that provides information to be used for assessing degree of threat and recommending
conservation action. The first section of the spreadsheet summarizes information (usually
gathered during the Conservation Assessment and Management Plan, CAMP, Workshop) on
wild population status and level of captive program recommended for each taxon. This
information can be used to identify priorities for captive management action.

TAXON
SCIENTIFIC NAME: Scientific names of extant taxa: genus, species, subspecies.

WILD POPULATION
EST #: Estimated numbers of individuals in the wild. If specific numbers are unavailable,
general range of the population size is estimated.

MY/L STS: Status according to Mace/Lande criteria (see explanation, pg. 4).
C = Critical
E = Endangered
V = Vulnerable
S = Secure
EXT = Extinct

TIUCN: Status according to draft TUCN Red List criteria (see explanation, pg. 7).
EX = Extinct
EW = Extinct in the Wild
CR = Critical
EN = Endangered
VU = Vulnerable
CD = Conservation Dependent
SU = Susceptible
LR = Low Risk
DD = Data Deficient
NE = Not Evaluated

CAPTIVE PROGRAM RECOMMENDATIONS
Recommendation: Level of Captive Program:

Level 1 (1) A captive population is recommended as a component of a

conservation program. This program has a tentative goal of
developing and managing a population sufficient to preserve 90%
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Level 2 (2)

Level 3 (3)

No (N)

Pending (P)

22

of the genetic diversity of a population for 100 years (90%/100).
The program is further defined with a species management plan
encompassing the wild and captive populations and implemented
immediately with available stock in captivity. If the current
stock is insufficient to meet program goals, a species
management plan should be developed to specify the need for
additional founder stock. If no stock is present in captivity, then
the program should be developed collaboratively with
appropriate wildlife agencies, SSC Specialist Groups and
cooperating institutions.

Similar to *Level 1’ except a species/subspecies management
plan includes periodic reinforcement of the captive population
with new genetic material from the wild. The levels and amount
of genetic exchange needed should be defined in terms of the
program goals, a population model and species management
plan. Tt is anticipated that periodic supplementation with new
genetic material will allow management of a smaller captive
population. The time period for implementation of a Level 2
program will depend on recommendations made at the CAMP
workshop.

A captive program is not currently recommended as a
demographic or genetic contribution to the conservation of the
species/subspecies but is recommended for education, research,
or husbandry.

A captive program is not currently recommended as a
demographic or genetic contribution to the conservation of the
species or subspecies. Taxa already held in captivity may be
included in this category. In this case, species/subspecies should
be evaluated either for management toward a decrease in
numbers or for complete elimination from captive programs.
This will assist in accommodating more species/subspecies of
higher conservation priority (as identified in the CAMP or in
SSC Action Plans).

A decision on a captive program will depend upon further data

either from a PHVA, a survey or existing identified sources to be
queried.
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WORLD

The information entered into this section of the GCAR spreadsheet defines the current global
captive population and will be used to calculate target populations for each taxon
recommended for captive management.

N:

Gen Lgth:
Ne:
Lambda:
Trg Pop:

Size of the current captive population

Generation length

Effective population size

Annual growth rate of the population

Target population size computed using Ballou’s CAPACITY program. This is
the proposed number of individuals that must be maintained in captivity to
achieve the level of captive program recommended for that taxon.

DISTRIBUTION OF CAPTIVE POPULATION

Loc:

Pop:

Location of a captive population of a particular taxon. This can be one of the
organized regions of the zoo and aquarium world, a region not represented by a
formal zoo association or a specific country holding that taxon.

The number of individuals of a particular taxon currently maintained in the
specified region.
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DRAFT IUCN RED LIST CATEGORIES
Varslon 2.2
{) Introduction

1. The threatened species categores now used in Red Data Books and Red Lists have been in
placa, with some modification, for almost 30 years. Since their inception they hava become widety
racognisad intemationally, and they are aow used In a whole range of publications and listings,
produced by IUCN as well as by numerous govemmental and non-govemmental organisations. The
Red Data Book categories provide an easily and widely understood method for highlighting thase
spacias under higher extinction risk, so as to focus attention ot conservation measures designed to
protect them. Tha system has worked well under the existing definitions, and underllas many valuable
conservation assassments and management plans. However, with the increasing recognition that the
rasources availabla for conservation are very limited and need to be allocated rationally among marny
different demands, the categories have been used more frequently for setting priorities far consarvation
action. it is this change in emphasls that has provoked recent moves 10 revise the category definitions.

2. The need fo revise the categories has been recognised for some time. In 1984, the SSC held
a symposium, The Road to Extinction' (Fitter & Fitter 1687) which examined the Issues in some detad,
and at which a number of options were considered for the revised system. Howevaer, no single propesat
resulted. The current phase of development began in 1987 with a request from the SSC Steering
Committaa davelop a new approach that would provide the conservation community with useful
information for action planaing.

The revision has sevecal aims: to provide an explicit system that can be applied consistently by
different people; to improve the objectivity by providing these using the criteria clear guidance on how
to evaluate diffarant factors which affect risk of extinction; to provide a system which will fac&tate
comparisons across widely different taxa: and to give people using threatened specles lists a better
undearstanding of how individual specles were classified, In this document, proposals for new definitions
for Red List categories are prasented. The general aim of the new system is 10 provide an obgective
tramawork for the classification of species according to their extinction risk. This Is intended to be
equally applicable across taxa, and to be useful in the planning of conservation actions.

3. The proposals presented in this document resuit from a continuing process of drafting,
consultation and validation exercises, and re-drafting. It is clear that the production of a large number of
draft proposals has led to some confusion, especially as each draft has baen used for classifying some
sat of species for conservation purposes. To clarify matters, and 1o opan the way for future
modifications as and when they become necessary, a system for version numbering is now being
infroduced as follows:

Varsion 1.0: Mace & Lande (1931) .
The first paper discussing a new basis for the categories, and presenting numerical criteria
espocially relevant for large veriebrates.

Version 2.0: Macs et al (1892)
A major revision of Varsion 1.0, including numerical criteria appropriate to all organisms
and introducing the non-threaténed categories.

Varsion 2.1; IUCN (1993}
Following an extensive consultation procass within SSC, a number of changes were made
to the details of the criteria, and fulter explanation of basic principles was included. A more
explicit structure clarified the significanca ¢f the non-threatened categories.

Varsion 2.2: this paper
Following further comments received and additional validation exercises, some minor
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changes to the criteria have been made. In addition, the Susceptible category present in
Versions 2.0 and 2.1 has been subsumed into the Vulnerable category. A precautionary
application of the systam is amphasised.

I future any application of the criteria should Include the appropriate version number as given abave,

presented, followed by the quantitative eriteria used for classification within.the threatened categories. It
is important for the effective functioning of the new System that all sections are read and understood,
and the recommendations followed by people applying the system.

References:

Fitter, R., and M. Fitter, ed. (1987) Jha Road to Exfinction. Gland, Switzerland: [UCN.

IUCN. (1993) Dratt IUCN Red List Categaries. 1UCN, Gland, Switzerland.

Macs, G. M. et al, (1992) "The development of riew critaria for listing species on the IUCN Red Uist.~
Species 19.Dec. (1992): 16-22.

Mace, G. M., and R. Lande. (1991 ) "Assassing extinction threats: toward a reevaluation of (UCN
threatened spacios Gategories.” Consery, Bigl, §.2- 148-157.

Scott, P., J. A. Burton, and K. Fitter (1987) "Red Data Bouks: the historical background." The Road to
Extinction. pp 1-6. Ed. A. Fitter and M. Fitter. Gland, Switzertand: IUCN.
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U} Preamble

ﬁecritedambeappﬂed ta anytaxomrnlcudtatcrbéiowmesmcleslewt. The term “@xoa’ Inthe
following fiotes, definitions and criteria is Used for convenience, and May represant species or lower
taxonomic levgis. including farms that are nat yet formally described. There is a sufficient fange among

' D@ appll any spacified
geographica or poiitical area glthoughspedial notice sheuld be taken of paint 11 below. In Presenting
the results of applying the criteria, the unit and area undgr consideration should b made explicit, The
Categarisation process Should only be applied to wild populations reptoducing Naturally inside their
natural range, and to Poputations resutting from beriign introductions (defined in the deatt lucn
Guidelines for Reintroductions as *, an attempt to establish g Species, for tha purposa of consarvation,
outside its recorded distribution, but within an appeapriate habitat ang 6C0-geographical area” .

2. Nature of the categories

The categoriag of Critically Endangered, Endangered and Vulngrable arg nasted. Thus all taxa fisted as
Critically Endangerad qualify for Vulnetahie and Endangered, and an fisted as Endanggred qualify for
h A

Figure 1: Structure of the Categories

. Extinct
[Exthct in the wid

Critically Endangered
Endangered
Vulnerable

{zdequate dm!__

. Conservation Dependent
(erskated) [ Low Risk

Data Deficient

Not Evaluated
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they comae, thiera should ba criteria approprate for assessing threat lavels far any taxon (other than
micno-organisms). The relevant factor is whether any one criterion ks met, not whather alt are
appeopriate of all are met.

4. Decivation of quantitative criterls

The quantitalive values presanted in the various criteria associated with threatened catagories ware
daveloped through wide cansuitation and they are set at what are ganerally judged to be appropdate
lavels, even if no formal justification for these values exists. The levels for different criteria within
categories wora set independaently but against a commaon standard. Some broad consistency batween
them was sought. Howevar, a given tixen should not be oxpacted to meet all (A-E) criteriaina
category; meating any ana critarion is sufficient. '

5. Implications of listing

Listing In the categories of Nat Evaluated and Data Deficlant indicatas that no assessment of extinction
risk has been made, though for different reasons. Untt such ime as an assessment s made, spacies
fisted In these categories should.not be reated as if they wera non-threatened, and it will be
appropriate (especially for Data Deficient forms) to give them the sama degree of protection as
threatened forms, at least untl their status can be evaluated.

Extinction is Seen as a probabilistic or chance process. Thus, alistingina higher extinction risk
category implies a higher expectation of extinction, and over the time-frames under conskderation more
taxa fisted here are expected to go extinct (without effectiva conservation action) than taxa listed in the
lower risk categories. Howaver, the fact that some taxa fisted at high risk parsist, does riot necessarily
maan thelr nitial assessment was inaccurate.

6. Data quality and the imporiance of Inference ard peojection

The critaria are clearly quantitative in nature. Howaver, the absencs of high quality data should not
detar attempts at applying the criteria, as methads involving estimation, inference and projection are
emphasised to be sufficient theoughaut. Inference and projection may be based on extrapolation of
currant of potential threats into the future and their rate of change, of on extrapolation of factors related
o population abundance o distribution (including deperxience on other taxa), so long as these can
reasonably be supported. Suspacted ar Inferred patterms in gither the recant past, present or near
future can ba basad on any of a series of related factors, and thesa factors should be specified.”

Taxa at risk from threats posed by future events of low probability but with savere consequences
(catastrophes) should be identified by other criteria (e.g. small distributions, few locafions). Many
threats are most easlly dealt with as soon as they are idantified (pathogens, Invasive organisms,
hybridization) rather than waiting until they have caused damage which is irreversible, or nearty $0.

7. Uncertalnty

‘The criteria should be applied on the basis of the avafable evidence on taxon numbers, trend and
distribution, making due allowance for statistical and other uncertainties. In cases where a wide
wvarlafinn In asfimates is found, It is lagitimate to anply the precautionary principle and use the lowest
cradible estimats.

Where data are insufficient to assign a category (including Low Risk}, the category of ‘Data Deficient’
may be assigned. However, it is important o recognise trat this category indicates that data are

‘inadequate to determine the degree of threat faced by a taxon, not necessarily that the taxon is paordy

known. In casas where there are evident threats to a taxen through, for examplg, deterioration of its
anly known habitat, it is imporant to attempt threatened listing, even though there may be fitle direct
information an the biological status of the taxon itseff. The category ‘Data Deficient Is not a threatened
category, although it indicates a need 1o obtain more information on such species to deteming their
appropiate listing.

8. Conservation actions In the fisting process
The critaria for the threatened categaries are to be applied to a taxon irrespective of whethar
conservation action is taking place. In cases where itis only conservation action that prevents the
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axon from meating thae tweatened criteria, the designation of Consarvation Dependant’ ks appropriate.
it is important to emphasise here that a taxon may be deserving of consanvation action aven if it is not
listed as threataned.

9. Documentation

All taxon lists including categorisation resulting from thess criteria should state tha version number of
the category definiions as well as the coiteria and sub-criteria that were met. No lsting can be accepted
as valid uniess atleast one critarion is given. If more than one criterion or sub-criterion was mat, then
8ach should be listed. However, fallure t0.mention a criterion should not necessarily imply that it was
not met. Therefots, if a re-evaluation indicates that the documentad critarion is no longer met, this
should not result in automatic down-listing. Instead, the taxon shouid bs re-avaluated with respect to
all criteria to indicate its status. The factors responsible for triggering the criteria, especially where
infaranca and projection are used, should at least be logged by the evaluatar, even if they cannot be
included In published lists.

10, Threats and priotities

The category of threat is not necessarily sufficient to de'srmine priorities for consarvation action. The
category of threat simply provides an assessmaent of the likelihood of extingtion under current
drcumstances, whereas a system for assessing priocities for action will include numerous other factors
concerning consarvation action such as costs, logistics, chances of success, and even perhaps the
xonomic distinctiveness of the subject.

11. Ugo &t regionai level

The criteria are most appropriately applied to whole taxa at a global scale, rather than to thoss units
defined by reglonal or national boundaries. Regionally or nationally based thveat categories are best
used with twa key pleces of Information: the global statis category for the taxon, and the proportion of
the giobal population or range that occurs within the region of nation, However, if applied at regional or
national leval it must be recognised that a global categoty of threat may not be the same as a ragional
or national category for a particular taxon. For example, taxa that were classified as Vulnerable on the
basis of thelr giobal daclines in numbers of range might be Low Risk within a particular region where
the population was stabla. Conversely, taxa classified as Low Risk globally might be Critically
Endangered within a parbicular region where numbers were very small or decilniing, perhaps only
because they were at the margins of their global range.

12 Re-avaluation

Evaluation of taxa against the criteria should not be seen as a single event. As dircumstances change,
re-ovaluation will be necessary, and listings should indicate explicitly the taxa for which re-evaluation
should occur within a short ime-frame (typically within 5§ years), or under some specified circumstanca.,
This is especlally important for taxa listed under Low Risk, but which are close to qualifying as
Vulinerabte or Conservation Dependent.

13. Transfer between calegorles

There are some rules to govem the movement of taxa between categories. These are as follows: (&)
A taxon may be moved from a category of higher threat to a category of lower threat if none of the
criteria of the higher category has applied for § years or more. (B) if the original classification is found
to have been erroneous (based on reanalysis of the dat or new information), the taxon may be
fransferred to the appropriate category or removed from the threatened categories altogather, without
delay (but see Section 8). (C) Transfer from lower risk to higher risk categaries of threat ls immediate.

14, Problems of scale

Classification based on the sizes of geographic ranges or the patterns of habitat occupancy is
complicated by problems of spatial scale. The finer the scale at which the distributions or habitats of
taxa are mapped, the smaller will be the area that they are found to occupy. Mapping at finer scales
reveals more areas in which the taxon is unrecorded, It is impossible to provide any strict rules for
mapping taxa or habitats; the most appropriate scale will depend on the taxa in question, and the origin
and comprehensiveness of the distributional data. Hawever, the threshalds for same criteria {e.g-
Critically Endangered) necessitate mapping at a fine scale (in units of ene square kitometrs).

doos
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) Definitions

1. Poputation

Population i defined as the total numbar of individuals of the taxon. For functional reasons, pdmarily
owing to differences batween life-forms, populaticn numbers are expressed as numbers of mature
individuals only. in the case of taxa biologically dependertt on other taxa for all or part of thelr fife
cycles, bialagically appropriata values for the host taxon should be used.

2. Subpoputations
Subpopulations are defined as geographically of otherwise distingt gro«.ps in the population between
which there is hitHe exchange (typically one succassful migrant individual or gamete per year or less).

a. #ature individuals

The number of mature Individuals Is defined as the number of Indlviduals known, estimated or nferred
to be capable of reproduction. Where the poputation is charactarised by normal or extreme fluctuations
the minimum numbser should be used. This measure is intended to count individuals capable of
reproduction and should therefore exclude individuals that are environmentally, behaviourally or
otherwisa reproductive'y suppressed in the wikd. In the case of populations with blased adult or
traeding sex ratics it is appropriate to use lower estimates for the number of mature individuals which
take this into account. Reproducing units within a clone should be counted as individuals, except where
such units are unable to survive alone {8.g. corals), In the case of taxa that naturally lose all or a subset
of mature individuals at some point in their Tife cycle, the astimate should be made at the appropriate
tima, when mature individuals are available for breeding.

4, Generation
Gengration may be maasured as the avaerage age of parants in the poputation.

5. Continuing decline

A continting decline is a recant, current or projected future decline whose causes are not known or not
adequately controfled and so Is llable to continue unless remedial measiures are taken. Natural
fluctuations will not normally count as a continuing decline, but an cbserved decline should not be
considered b be part of a natural fluctuation unless there is evidence for this.

6. Savare decline

A severe dedling (¢riterion A) is & reduction in the number of mature indrdduals of at teast the amount
(36) stated over the time period (years) specified, although the decline need not still be continuing. A
savare dedling should not be interpreted as part of a naturat fuctuaion unless thers Is good evidence
far this. Downward trands that are part of natural fluctuations will not nomally count as a savere
decling.

7. Extreme fuctuations
Fxtrema fluctuations ocour in a number of taxa where pegulation size or distribution area varies widoly,
rapidly and frequently, with a variation greater than one order of magnituds.

8. Severely fragmented

Saveraly fragmantad is defined as the cass where increased extinction risks result from the fact that
most Individuals within a taxon are found in small and relatively isclated subpopulations. Thesa small
subpopulations may go extingt, with a reduced probability of_reco!or&saﬁon.

3. Extent of occurrence

Extent of octurrence is defined as the area contained thi‘un the shortest continuous imaginary
boundary which can be drawn to encompass all the known, inferred or projected sites of present
ocourrence of a taxon, excluding cases of vagrancy. This measure does not take account of
discontinuities or disjunctions in the spatial distributions of taxa {but see "Area of occupancy’). Extent of
occurrenca can often be measured by a minimum convex potygon (the smallest polygon in which no
internal angle exceeds 180 degrees and which contalns all the sites of occurrencs).
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i0. Arga of occupancy
Area of occuparky is defined as the arsa within its ‘extent of occurence’ (S84 definition) which is

occupied by a taxon, excluding cases of vagrancy. The measure reflects the tact that a taxon wil ot
usually ocaur throughout the area of its extent of occurrenca, which may, for sxampls, cortain
unsyitable habitats. The area of occupancy is the smallest area essential at any stage o the sunvval of
a taxon (e.g. colonial nesting sites, feeding sites for migraiory taxa). The size of the area of oCLpaNcY
will be a function of the scale at which it is measured, and should ba at a scala appropiata o relgvant
biological aspects of the taxon. The ¢riteria include vatues in ke, and thus to avold emmors in
classification, the area of occupancy should be measured on grid squares (or equivalents) which are
sufficlently small (see Figure 2).

¢« o °
e Yoo . °
. * @ :..‘. ..‘ .. ‘:.
Figure 2: o o ° ¢ (b) eq
ee
(a) e @ '...

Two examples of the distinction between extent of
occurrence and area of occupancy. (8} and (b} are
the spatlal distribution of known, infemred or
projected sites of occurrence. (¢) and (d) show one
possible Loundary to the extent of occurrence,
wiich is i measured area within this boundary, (6)

B and (f) show one measure of area of occupancy
which can be measured by the sum of the occupie
grid squares.

(d),

T 0

11. Quantitative analysis

A quantitative analysis Is defined here as the technique of population viability analysis (PVA), or any
other quantitative form of analysis, which estimates the extinction probability of a taxon or population
basad on the known [ife history and spacified management o non-management options. In presenting
the resuits of quantitative analyses the structural equations and the data should be explicit.
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IV} The categoties

EXTINCT (EX)
Ataxon i Extinct when there s no reasonable doubt that its 1ast individual has disd:

EXTINCT IN THE WILD (EW)

A taxon is Extinct In the wild whan itls known only to survive in cultivasion, in captivity or as a
naturalised population {or populations) well outside the past range. A taxen is presumed extinct in the
wild when exhausiive surveys in known and/or expected habitat, at appropdate times {diumal,
seasonal, annual), throughout its historic range haves failed to record an individual. Surveys should be
ovar a time trame appropriate to the taxon's life cycle and fife form.

CRITICALLY ENDANGERED {CR)
A taxon Is Critically Endangered when if s facing an exiremely high rsk of extinction in the wiki in the
immaediate future, as defined by any of the criterda (A to E} on page 10.

ENDANGERED (EN) i
A taxon Is Endangeted when it is not Critically Endangered but is facing. a've Y .hbgh nsk of extinction in
the wild in the near {uture, as defined by arry of the critera (A to £) on page 11:

VULNERARLE (VU)
A taxon is Vulnerable when it Is not Critically Endangeéred or Endangered but is facing & high gk of
extinction in the wild in the medium-term future, as defined by any of the cadtera (A {0 E) on page 12.

CONSERVATION DEPENDENT (CD)

Taxa which do not curently qualify as Critically Endangered, Endangered or Vulnerable, may be
dlassified as Consetvation Dependent. To be considered Conservation Dependent, a taxon must
be the focus of a continuing taxon-specific or habltat-specific conservation programme which directly
affects the taxon In question. Tha cessation of this conservation programme would result in:the taxon
qualifying for one of the thraatened categories above.

LOW RISK (LR)

A taxon is Low Risk when it has been evaluated and does not qualify for any of the categories
Critically Endlangered, Endangered, Vulnerable, Conservation Dependent or Data Deficient. It is clear
that a range of forms will be included in this category including: () thosa that are close to qualifying for
the threatened categories (1) those that are of less concem and (3) those that are presently abundant
and unlikely to face extinction in the foresaeable future. it may be appropriate to indicate into which of
these three classas taxa in Low Risk seem to fafl. Itis espedially recommended to indicate an
appropriate interval, or circumstance, before re-evaluation is necessary for taxa in the Low Risk class,
especially for those indicated in (i) above.

- DATA DEFICIENT (DD}

A taxon is Data Deficierd whon there Is inadequate information to make a direct, or indirect,
assessment of its risk of extinction based on its distribution and/or population status. A taxon in this
category may be well studied, and its blology well known, but appropriate data on abundance and/or
distribution is tacking. DD is therefore not a categary of threat or Low Risk. Listing of taxa in this
category indicates that more information is required. Uisling a taxon as DD acknowledges the
possibility that future research will show that threatened classification is approprate. it s important to
maks positive use of whatever data are available. In many cases great care should be exercised in
choosing between DD and threatened status. i the range of a taxon is suspected to be relatively
circumscribed, i a considerable period of time has elapsed since the last record of the taxon, or f there
are reasonatie chances of unreported surveys in which the taxon has not been found, or that habitat
loss has had an unfavourable impad, threatened status may well be justfied.

ROT EVALUATED (NE)
A taon is Not Evaluated when it is has not yet assessed against the ¢dtera,

Crooe
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V) The Criterla for Critically Endangered, Endangered and Vulnerable

CRITICALLY ENDANGERED (CR)
Ataxon ts Criticsily Endangered when it is facing an extremely high dak of extinction in the
wild in the immediate future, as defined by any of the following criteria (A to E):

A} Poputation reduction in the form of elther of the following:

i) An observed , estimated, inferred oc suspacted $avere dediine of at least 80%
- during the last 10 years or 3 generations for which data are avallable, based on
(and spacifying) any of the following:

.&) diract observation .
b) adecline in area of accupancy, extent of occurrenca and/oc quality of habitat
¢) actua or potential levels of explaitation
d) the effacts of introduced taxa, hybridisation, pathogens, pollutants, competitors
or parasites.

2) A savere decline of at least the rate specified in A1 that is projected, observed,
infarred or suspected to be liksly to cccur In the near future, based on (and
specifylng) any of (b), (c), or (d) above.

B} Extent of occurrence estimated to be less than 100 km? o area of occupancy estimated to
be less than 10 km?, and estimates indicating any two of the following:

1} Severaly fragmented o found only at a single location.

2) Continuing dedline, observed, infetred or projected, in any of the following:

a) extent of occurrence

by area of

¢} area, extent and/or quality of hahitat
d) number of focations or subpopulations
8) number of mature individuals .

3) Extreme fluctuations in any of the following:
a) extent of occurrence
b} area of occupancy
¢} number af lqmﬁons of subpopulations
C) Population estimated to number less than 250 mature individuals and etther:

1) An estimated continuing dectine of at least 25% within 3 years ¢r one generation,
whichever is langer or

2) A continuing decline, obsarved, projected, or inferred, in numbers of mature
individuals and population structure in the form of either

a) severely fragmanted (i.e. no population estimated to contain more than 50
mature individualg) :
b) all individuals are in a single sub-poputation.
D) Population estimated to number less than 50 mature individuals .

E) Quantitative analysis showing the probability of extinction In the wild is at least 50% within
5 years or 2 generations, whichever is the longer.

do1o
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ENDANGERED (EN) _
A taxan is Endangered when it Is not Critically Endangered but Is facing a very high risk of
axtinction in the wikd in the near future, as defined by any of the following critaria (A to E):

A) Puopuation reduction In the form of efther of the following:

1) Anobserved . sstimated, inferred of suspected severe dacline of at least 50%
during the last 10 years or three generations for which data are available, based
on (and specifying) any of the following:

a) direct observation

b) adecline in area of occupancy, axtant of occumenca and/or quality of habitat

¢) actual o potential levels of exploitation

d) the effects of introduced taxa, hytwidisation, pathogens polivtants, competitors
or parasites. L

2) A severe dedline of at laast the rate specified in A1 that Is projected, cbserved,
inferred or suspected 1o be likely to acour in the near future, based on (and

specifying) any of (b}, (¢), or (d) above.

B) Extent of occurrence astimated to be less than 5000 km? or area of occupancy estimated
ta be less than 500 km?, and estimates indicating any two of the following:

1) Severely fragmented or found only at no mare than five locations.

2) Continuing decline, infarred, obsarved or projected, in any of the following:
a) extent of cccurrence
b} area of occupancy
¢) area, extant and/or qualily of habitat
d) number of locations or subpopulatons
¢) number of mature Individuals .

3) Extreme fiuctuations in any of the following:
a) extent of occumrencs
b) area of occupancy
¢) number of locations or subpopulations

C) FPopulation estimated to number less than 2500 mature individuals and efther;

1) An esiimated continuing dedline of at least 20% within 5 years or 2 generations,
whichever is fonger, of

2) A continuing decling, observed, projected, ¢r inferred, in numbers of mature
individuals and population structure in the form of either

a) severely fragmented (l.e. no population estimated to contain more than 250
mature individuals)
b) all individuals are in a single subfopuiation.
D) Population estimated to number less than 25¢ mature individuals .

E) Cuantitative analysis showing the probability of extinctian in the wild Is at least 26% within
20 years or 5 generations, whichever is the longer.

dlox1 «
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VULNERABLE (V1)
A taxon ks Vulnerabla when it is not Critically Endangered or Endangered but is facing a high
risk of extinction in the wild in the medium-term future, as defined by any of the following
critevia (A 1o EY:

A} Popuation reduction in the form of either oi’ the following:

1) Anobserved , estimatad, inferred or suspected severe dedline of at least 50%
during the Last 20 years or 5 generations for which data are available, based on
{and specilying} any of the following:

a) direct observation : .

b) adeciine in area of occupancy, extant of occurrence and/or quality of habltat

¢} actual or potential lovels of exploitation )

d) the effects of introduced taxa, hybrdisation, pathogens, pollutants, competitors
o¢ parasites.

2) Asevere decline of at least the rate specified i1 A1 that Is projected, observed,
inferred or suspected to be likely to ocour in the near future, based on {and
spacifying) any of (b). (¢}, or (d) above.

B) Extent of occurrence estimated to ba less than 20,000 km? or area of occupancy estmated
to ba less than 2000 km®, and estimates indicating any two of the following:

1) Severely fragmented o found at no more than ten locations.

2) Continuing decline, inferred, observed of projected, in any of the following:
a) extent of occurranca
b) area of occupancy '
c) area, extent and/or quality of habitat
d) number of locations or subpopulations
¢) number of mature Individuals .

3) Extreme fluctuations in any of the foliowing:
a} extent of occutrence
b} area of ocoupancy
¢) number of locations ar subpopulations

C) Population estimated to number less than 10,000 mature individuals and elther:

1) Anestimated continuing dedline of at feast 20% within 10 years or 3 generations,
whichever is longer, or

2) A confinuing decline, observed, projected, or infarred, in numbars of mature
individuals and population structure in the form of either

a) severely fragmented (i.e. no population estimated to contain more than 1660
mature individuals)
b all indlviduals are In a single sub-population.
D} Population very small or restricted in the formn of either of the following:
1} Population estimated fo number tess than 1000 maturs individuals,

2) Population is characterised by an acute restriction in its area of occupancy (typically
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less than 100 km?) oc in the number of locations (typecally less than 5}, Such a taxon
would thus be prane to the effects of human activities (or stochastic events whose
impact is increased by human activities) within a very shart period of ime in an
unforeseeabie future, and ts thus capable of becoming Critically Endangered or ewen
Extinct in a very short pariod.

E) Cuantitative analysis showing the peobability of extinction in the wild Is at least 10% within
100 years.
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