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CONSERVATION ASSESSMENT AND MANAGEMENT PLAN 
FOR TAPIRIDS 

EXECUTIVE SUMMARY 

Seven distinct Tapir taxa (subspecies or species if no subspecies are contained therein) were 
considered by the Tapir Conservation Assessment and Management Plan. All seven taxa were 
assigned to one of three categories of threat, based on the Mace-Lande criteria: 

Critical 1 taxon 
Endangered 3 taxa 
Vulnerable 3 taxa 

_All seven taxa were assigned to one of four draft IUCN Red List categories of threat: 

Critical 
Endangered 
Vulnerable 
Conservation Dependent 

1 taxon 
3 taxa 
1 taxon 
2 taxa 

T apirus terrestris terrestris was the only taxon not recommended for a Population and Habitat 
viability Assessment (PHV A) workshop. 

T-vventy-seven recommendations for Research Management were made for all seven taxa in the 
following categories: 

Survey 3 taxa 
Monitoring 4 taxa 
Limiting factors management 1 taxon 
Habitat management 7 taxa 
Taxonomic research 7 taxa 
Translocation 2 taxa 
Husbandry Research 3 taxa 

-por many taxa, more than one type of research management was recommended. 

'f}lree of the seven taxa (43%) were recommended for captive programs (based in part on 
)'viace-Lande and draft IUCN Red List criteria): 

Level 1 3 taxa 

Captive programs for three taxa were listed as "pending," meaning that recommendations for 
such would be postponed until further information was available, either from survey, a 
pl{V A, or from sources which need to be queried. Tapirus terrestris terrestris was the only 
subspecies identified as not requiring a captive program. 
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Tapir CAMP Working Document 

Introduction 

TAPIR CONSERVATION ASSESSMENT 
AND MANAGEMENT PLAN 

1 

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 
--vvill 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. 

The successful preservation of wild species and ecosystems necessitates development and 
implementation of active management programs by people and governments living within the 
range area of the species in question. The recommendations contained within this document are 
based on conservation need only; adjustments for political and other constraints are the 
responsibility of regional governmental agencies charged with the preservation of flora and fauna 
within their respective countries. 

Conservation Assessment and Management Plans (CAMPs) 

Within the Species Survival Commission (SSC) of IUCN-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 the 
development of scientifically-based processes, on both a global and regional basis, with the goal 
of facilitating an integrated approach to species management for conservation. One of these tools 
is called Conservation Assessment and Management Plan (CAMP). 

CAMPs provide strategic guidance for the application of intensive management techniques that 
are increasingly required for survival and recovery of threatened taxa. CAMPs are also one 
:means of testing the applicability of the revised IUCN criteria for threat as well as the scope of 
its applicability. Additionally, CAMPs are an attempt to produce ongoing summaries of current 
data for groups of taxa, providing a mechanism for recording and tracking of species status. 

In addition to management in the natural habitat, conservation programs leading to viable 
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populations of threatened species may sometimes need a captive component. In general, captive 
populations and programs can serve several roles in holistic conservation: 1) as genetic and 
demographic reservoirs that can be used to reinforce wild populations wither by revitalizing 
populations that are languishing in natural habitats or by re-establishing by translocation 
populations that have become depleted or extinct; 2) by 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 as well as generate funds for in situ conservation. 

It is proposed that, when captive populations can assist species conservation, captive and wild 
populations should, and can be, intensively and interactively managed with interchanges of 
animals occurring as needed and as feasible. Captive populations should be a support, not a 
substitute for wild populations. There may be problems with interchange between captive and 
wild populations with regard 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. 

An Overview of the Tapiridae 

In comparison with other perissodactyls, the tapir has so far received little attention with regard 
to its conservation. Perhaps the uncharismatic perception of the tapir has prevented it from 
receiving the international attention afforded other more "glamorous" large mammals (Barongi, 
1993). In view of their threatened and endangered status, this is an alarming reality. 

Once widely distributed over many parts of the globe, the modern tapir is confined to the rain 
forests of Central and South America and Southeast Asia. All but the South American lowland 
tapir, Tapirus terrestris, are in need of immediate attention in the form of field studies and habitat 
preservation. 

The role of herbivores in structuring tropical forests is now beginning to be explored in an active 
fashion (Eisenberg, Tapir Action Plan, 1993). Tapirs play an important role in dispersing seeds 
of the fruits upon which they feed (Janzen, 1982). 

Only recently have some Central American countries recognized the serious plight of the Baird's 
tapir and initiated local education programs. We can only hope that the strategy of conserving 
other flagship species will be applied to the tapir while there is still time to mount an effective 
conservation program. Currently an IUCN/SSC Tapir Global Action Plan is being developed 
which will address tapir biology and conservation in greater detail (Matola, pers. comm. 1994). 

Threats to Tapiridae 

The family Tapiridae consists of one genus and four species. Primarily a tropical rain forest 
mammal, members of the family are in decline in almost every part of their range. Only the 
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Brazilian tapir appears to have a secure status in many parts of the range. As with many 
endangered species, the greatest threat to tapirs is habitat destruction and overhunting (Williams 
& Petrides, 1980; Janzen, 1983; Fragoso, 1991). Hunting for food is a greater problem in Central 
and South America than in Asia because of the Muslim belief that the tapir is a type of pig. 

The Malayan tapir (T. indicus) is restricted in South Burma, Thailand, the Malay Peninsula, and 
Sumatra. Approximately 20-35% of the lowland forest in Sumatra was still standing in 1984 
(Whitten et al., 1984). In Thailand only 10-13% of the forest cover remained in 1989 
(Rabinowitz, 1991). 

In Central and South America, habitat loss is much the same. Less than 40% of the original 
Central American forest remains (Leonard, 1986). Hunting also plays a major role in the decline 
of Central and South American taxa. Downer (1992) witnessed 30 mountain tapirs poached in 
Sangay National Park (Ecuador) over a two and one-half year interval. In much of the remaining 
habitat for the Baird's Tapir (like the Darien in Panama & Colombia and the Peten in Northern 
Guatemala and western Belize) human colonization has resulted in a decline of the tapir 
population. 

Tapirs are generally an easy species to track and hunt. This is due to their large size, preference 
for secondary growth as well as agricultural crops, and predictable travel patterns. The mountain 
tapir is the most critically endangered tapir species, with only a few thousand individuals 
remaining (Downer, 1992). The Malayan and Baird's tapir are also in urgent need of biologically 
sound and culturally sensitive conservation programs. If relieved of persecution by local hunters, 
the tapir will readily adapt to human presence as long as there is adequate habitat. 

Taxonomy and Genetics 

Taxonomy provides a scientific means to identify groups of animals based on their phenotypic 
and genotypic differences and similarities. Presently, there are four recognized species in the 
genus Tapirus: Tapirus terrestris terristris (Linnaeus, 1758), with the subspecies T. t. enigmatus 
(Gray, 1872), T. t. colombianus (Herskovitz, 1954), and T. t. spegazzine (Ameghino, __). The 
three other species are T. (roulini) pinchaque (Roulin, 1829), T. bairdi (Gill, 1865), and T. 
indicus, with the subspecies T. i. indicus (Demarest, 1819). Chromosomal analysis of tapirs, =---carried out by 0. Ryder, Center for the Reproduction of Endangered Species, Zoological Society 
of San Diego (USA), reveals the following: 

Tapirus terristris 
Tapirus bairdi 
}ipirus pinchaque 
:IJWirus indicus 

2n NF meta sub-meta 
80 84 1 
80 98 2 6 
76 84 3 
52 88 4 13 

aero 
38 
31 
34 
8 
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evidence to suggest the existence of several subspecies. 

The Brazilian or lowland tapir, T. terristris, has the largest range and four historically recognized 
subspecies. It is very likely that several more subspecies will become evident when more genetic 
and field research is carried out on this species. 

~ile there is no evidence for the existence of subspecies in T. pinchague, this species may have 
the most fragmented populations of any species of Tapirus. 

T. bairdi is widely recognized as one species with no subspecies. However, there is historical 
reference to a separate species of Central American tapir, T. dowi, for Guatemala, Belize, and 
Nicaragua (Lydekker, 1893). Tissue sa..'llples from wild-caught tapirs in Panama are currently 
being analyzed by CRES, Zoological Society of San Diego (USA). 

There is strong evidence of natural hybridization ofT. bairdi, T. pinchaque, and T. terrestris in 
Northern Colombia, northwestern Venezuela, and northern Peru. All these countries are believed 
to have all three species of New World tapirs with overlapping ranges. As with most secretive 
rain forest mammals, there is little known about tapir distribution and population densities. A 
combination of reliable field studies of genetic and blood analysis of wild populations are 
imperative to shed more light on tapir taxonomy. 

The CAMP Process 

On 8-12 March, 1994, ten individuals met in San Diego, California to review, refine, and develop 
further conservation strategies for Tapiridae through conduction of a Conservation Assessment 
and Management Plan workshop. Participants are listed in Section 5, Appendix I. The CAMP 
process assembles expertise on wild and captive management for the taxonomic group under 
review in an intensive and interactive workshop format. 

Participants worked together to: 1) determine best estimates of the status of all Tapiridae; 2) 
assign each taxon to a Mace-Lande and draft IUCN Red List category of threat; and 3) identify 
areas of action and information needed for conservation and management purposes. Much of this 
information was presented in the first draft ofthe 1992 SSC Tapir Action Plan, which was used 
extensively as a reference during the CAMP process. 

The assessments and recommendations of the working group were circulated to the entire group 
prior to final consensus, as represented in this document. Summary recommendations concerning 
research management, assignment of all taxa to threatened status, and captive breeding were 
supported by the workshop participants. 

CAMP Workshop Goals 
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7he goals of the Tapir CAMP workshop were: 
1) To review the population status and demographic trends for Tapiridae, to test the applicability 
e>f the Mace-Lande and the draft IUCN Red List criteria for threat, and to discuss management 
e>ptions for Tapirid taxa. 

2) To provide recommendations for in situ and ex situ management, research and information­
gathering for all Tapirid taxa, including: recommendations for Population and Habitat Viability 
.Assessment workshops; more intensive management in the wild; taxonomic research, survey, 
monitoring, investigation of limiting factors, taxonomy, or other specific research. 

3) Produce a discussion draft Conservation Assessment and Management Plan for Tapiridae, 
presenting the recom..mendations from the workshop, for distribution to and review by workshop 
participants and all parties interested in Tapir conservation. 

A-ssignment to Mace-Lande Categories of Threat 

All Tapiridae taxa were evaluated on a taxon-by-taxon basis in terms of their current and 
projected status in the wild to assign priorities for conservation action or information-gathering 
activities. The workshop participants applied the criteria proposed for the redefinition of the 
JVCN Red Data Categories proposed by Mace and Lande in their 1991 paper (Section 5, 
Appendix II). The Mace-Lande scheme assesses threat in terms of a likelihood of extinction 
within a specified period of time (Table 1). The system defines three categories for threatened 
ta:xa: 

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

:Endangered 20% probability of extinction within 20 years or 1 0 generations, 
whichever is longer. 

Vulnerable 10% probability of extinction within 100 years. 

Definitions of these criteria are based on population viability theory. To assist in making 
recommendations, participants in the workshop were encouraged to be as quantitative or numerate 
as possible for two reasons: 1) CAMPs ultimately must establish numerical objectives for viable 
population sizes and distributions; 2) numbers provide for more objectivity, less ambiguity, more 
comparability, better communication, and, hence, cooperation. During the workshop, there were 
many attempts to estimate if the total population of each taxon was greater or less than the 
numerical thresholds for the three Mace-Lande categories of threat. In many cases, current 
population estimates for Tapirid taxa were unavailable or available for species/subspecies within 
a limited part of their distribution. In all cases, conservative numerical estimates were used. 
When population numbers were estimated, these estimates represented first-attempt, order-
__.-
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of-magnitude educated guesses that were hypotheses for falsification. As such, the 
"'orkshop participants emphasized that these estimates should not be authoritative for any 
other purpose than was intended by this process. 

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. 

T"[urnerical information alone was not sufficient for assignment to one of the Mace-Lande 
categories of threat. For example, based solely on numbers, a taxon might be assigned to the 
Vulnerable or Secure category. Knowledge of the current and predicted threats or fragmentation 
of remaining natural habitat, however, may lead to assignment to a higher category of threat. 
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Table 1. MACE-LANDE t.:AlEuvtur-~ .t·u~v- ''"'" .. ~~ ~ ~ I ~ VULNERA'BLE 
POPULATION TRAI'f I CRITICAL 

ENDANGERED 

T 

Probability of extinction 50% within 5 years 20% within 20 years 
or 2 generations, or 10 generations, 10% within 100 years 

whichever is longer whichever is longer 

OR OR OR 

Any 2 of the following Any 2 of following criteria or any Any 2 of following criteria or 
criteria: 1 CRITICAL criterion any 1 ENDANGERED criterion 

Effective population Ne Ne <50 Ne < 500 Ne < 2,000 

Total population N N < 250 N < 2,500 N < 10,000 

::S 2 with Ne > 25, ::S 5 with Ne > 100, N > 500 or ::S 5 with Ne > 500, N > 2,500 
N > 125 ::S 2 with Ne > 250, N > 1,250 or 

Subpopulations with immigration with immigration < 1/gen. ::S 2 with Ne > 1,000, N > 5,000 
< 1/generation with immigration< 1/gen. 

> 20%/yr. for last 2 yrs. or > 5%/yr. for last 5 years or > 1 %/yr. for last 10 years 
Population Decline >50% in last generation > 1 0%/ gen. for last 2 years 

> 50% decline per 5-l 0 yrs. > 20% decline/5-1 0 yrs, 2-4 gen > 10% decline/5-1 0 yrs. 
Catastrophe: or 2-4 generations; > 50% decline/ I 0-20 yrs, 5-10 gen > 20% decline/ I 0-20 yrs. or 
rate and effect subpops. highly correlated with subpops. highly correlated > 50% decline/50 yrs. 

with subpops. correlated 

OR 

Habitat Change resulting in above pop. effects resulting in above pop. effects resulting in above pop. effects 

OR 

Commercial exploitation 
or resulting in above pop. effects resulting in above pop. effects resulting in above pop. effects 
Interaction/introduced 
taxa 
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_Mace-Lande categories of threat for the eight taxa examined during this CAMP exercise are 
presented in Table 2. Tables 9-11 in Section 2 show Mace-Lande and draft IUCN Red List 
categorization and recommendations for all Tapirid taxa. 

Table 2. Threatened Tapirid Taxa - Mace-Lande Categories of Threat. 

MACE-LANDE 
CATEGORY 

Critical 

Endangered 

NUMBER OF TAXA PERCENT OF TOTAL 

3 

one of the goals of the CAMP workshop was to test the applicability of the Mace-Lande criteria 
for threat, which were designed in an attempt to redefine the current IUCN categories of threat. 

praft IUCN Red List Categories 

The threatened species categories now used in IUCN 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 were 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 provide a system which facilitates comparisons across 
widely different taxa, and is based both on population and distribution criteria. Like the Mace­
Laude 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, Appendix III in Section 5). 

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 IUCN Red List Categories are: 

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

February 1995 



'Tapir CAMP Working Document 9 

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 the criteria listed in Table 4. 

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

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 the criteria listed in Table 4. 

CONSERVATION DEPENDENT (CD) 
Taxa which do not currently qualify under any of the categories above may be classified as 
Conservation Dependent. To be considered Conservation Dependent, a taxon must be the 
focus of a continuing taxon-specific or habitat-specific conservation program which directly 
affects the taxon in question. The cessation of this program would result in the taxon qualifying 
for one of the threatened categories above. 

sVSCEPTIBLE (SU) 
A taxon is Susceptible when it does not qualify as Critical, Endangered, or Vulnerable, nor is 
it Conservation Dependent, but it is of serious concern because of acute restriction in its area of 
occupancy (typically < 1 00 km2

) or in the number of locations (typically <5). Such a taxon 
would thus be prone to the effects of human activities (or stochastic events whose impact is 
increased by human activities) within a very short period of time in an unforeseeable future, and 
is thus capable of becoming Critical or even Extinct in a very short period. 

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. 

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. 
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Table 3. DRAFT IUCN RED LIST CATEGORIES -FEBRUARY 1994 

ANY of the following criteria may be 
used to assign categories: 

Population reduction 

Extent of occurrence 

Population estimates 

# of mature individuals 

Probability of extinction 

CRITICAL ENDANGERED 

2:.. 80% decline in last 1 0 yrs based on: .2_ 50% decline in last 10 yrs or 2 generations based on: 

Est. < 50 mature individuals Est. < 250 mature individuals 

> 50% within in 5 vrs or 2 generations, whichever is lonaer > 20% within 20 vrs or 5 aenerations, whichever is lonaer. 
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VULNERABLE 

2:.. 50% decline in last 20 yrs or 5 generations based on: 

Est. < 1,000 mature individuals 

> 1 0% within 1 00 vrs 
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New IUCN Red List categories for the seven taxa examined during this CAMP exercise taxa are 
presented in Table 4. Specific taxa within each Mace-Lande and draft IUCN Red List category 
are presented in Tables 8-10 in Section 2. 

"Table 4. Threatened Tapirid Taxa - New IUCN Red List Categories of Threat. 

NEW IUCN RED 
LIST CATEGORY 

NUMBER OF TAXA PERCENT OF TOTAL 
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.Regional Distribution of Threatened Taxa 

Regional distribution of threatened taxa is presented in Table 5. Six threatened Tapirid taxa are 
:found in Central and South America and one in Southeast Asia. 

'Table 5. Regional distribution of threatened Tapirid taxa. 

MACE-LANDE 

Critical 

Endangered 

Vulnerable 

C&S 
AMERICA 

2 

3 

REGION 

SOUTHEAST 
ASIA 

0 

0 

Recommendations for Intensive Management and Research Actions 

For all taxa, recommendations were generated for the kinds of intensive action necessary, both 
in terms of management and research, that were felt to be necessary for conservation. These 
recommendations, summarized in Table 6, were: Population and Habitat Viability Assessment 
(PHV A) workshops; wild management and research; and captive programs. PHV A workshops 
provide a means of assembling available detailed biological information on the respective taxa, 
evaluating the threats to their habitat, development of management scenarios with immediate and 
1 00-year time-scales, and the formulation of specific adaptive management plans with the aid of 
simulation models. In many cases, workshop participants determined that the current level of 
information for a taxa was not adequate for conduction of a PHV A; in those cases, 
recommendations are listed as "PHV A Pending." 

Workshop participants attempted to develop an integrated approach to management and research 
actions needed for the conservation of Tapirid taxa. In all cases, an attempt was made to make 
management and research recommendations based on the various levels of threat impinging on 
the taxa. For the purposes ofthe CAMP process, threats were defined as "immediate or predicted 
events that are or may cause significant population declines." 

With only partial understanding of underlying causes for decline in some taxa, it was sometimes 
difficult to clearly define specific management actions needed for the conservation. Therefore, 
"research management" must become a component of conservation and recovery activities. 
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Research management can be defined as a management program which includes a strong feedback 
between management activities and an evaluation of the efficacy of the management, as well as 
response of the Tapirid taxa to that activity. Seven basic categories of research management 
activities were identified: survey (e.g., search and find); monitoring; translocation; taxonomic 
research or clarification; management oflimiting factors; limiting factors research; and life history 
research. The frequent need for survey information to evaluate population status, especially for 
those taxa listed as Critical, emphasizes the need to quickly implement intensive survey 
:methodologies. Research management recommendations are summarized in Table 6. 

Table 6. Research management recommendations for Tapirids. 

LIFE LIMITING LIMITING HABITAT TAXON 

MACE- PHVA PHVA SURV MONITR illS TORY FACTORS FACTORS MGMT RESRCH 

LANDE PEND RESRCH RESRCH MGMT 

Critical 0 0 0 

Endangered 2 2 2 3 0 0 0 3 3 

Vulnerable 2 0 0 0 0 0 3 3 

Captive Program Recommendations 

For a few of the Tapiridae taxa, it was determined that a captive component would be necessary 
to contribute to the maintenance of long-term viable populations. It is proposed that, when 
captive populations can assist species conservation, captive and wild populations should be 
intensively and interactively managed with interchanges of animals occurring as needed and as 
feasible. There may be problems with interchange between captive and wild populations with 
regard to disease, logistics, and financial limitations. Today, as more and more species are 
threatened with population declines, cooperative recovery programs, including both zoos and the 
private sector, may provide a major avenue for survival. This cooperation must include support 
for field research, habitat conservation, as well as public education. 

When ex situ management was recommended, the "level" of captive program was also prepared, 
reflecting status, prospects in the wild, and taxonomic distinctiveness. The captive levels used 
during the Tapirid CAMP 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 1 00 years 
(90%11 00). The program should be further defined with a species management plan 
encompassing the wild and captive populations and implemented immediately with 
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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 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. 

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. 

Other captive recommendations include: 

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 shod 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 PHV A, a survey, or existing identified sources to be queried. 

During the CAMP workshop, all Tapirid taxa were evaluated relative to their current need for 
captive propagation. Recommendations were based upon a number of variables, including: 
inunediate need for conservation (population size, Mace-Lande status, population trend, type of 
captive propagation program), need for or suitability as a surrogate species, current captive 
populations, and determination of difficulty as mentioned above. Based on all of the above 
considerations, in addition to threats, trends, Mace-Lande and draft IUCN Red List assessment, 
recommendations for captive programs were made. These recommendations, by category of 
threat, are presented in Table 7. Recommendations for levels of programs are presented in the 
spreadsheet in Section 2. 

February 1995 
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Table 7. Captive program recommendations for Tapirids by Mace-Lande threat category. 

MACE­
LANDE 

Critical 

Endangered 

Vulnerable 

Level 1 

2 

0 

Level 2 Pending No 

0 0 0 

0 0 

0 2 

'The pa..rticipants in the Tapir CAMP meeting wish to emphasize that we do not view any of the 
recommendations of this document as "stand-alone" initiatives. Rather, the reader is encouraged 
t:o see these activities as components of the overall need for the conservation of tropical 
ecosystems. The Tapiridae are excellent candidates (as bio-indicators, key species or flagships) 
t:o help facilitate larger-scale conservation programs. We therefore urge their inclusion in the 
planning stages of projects related to research, monitoring and management of tropical rainforests, 
protected areas and other natural ecosystems. 
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CONSERVATION ASSESSMENT AND MANAGEMENT PLAN (CAMP) 
SPREADSHEET CATEGORIES 

The Conservation Assessment and Management Plan (CAMP) spreadsheet is a working 
document that provides information that can be used to assess the degree of threat and 
recommend conservation action. The first part of the spreadsheet summarizes information on 
the status of the wild and captive populations of each taxon. It contains taxonomic, 
distributional, and demographic information useful in determining which taxa are under 
greatest threat of extinction. This information can be used to identify priorities for intensive 
management action for taxa. 

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

WILD POPULATION 
RANGE: Geographical area where a species and its subspecies occur. 

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

DQ (Data Quality): 
1 = Recent ( <8 years) census or population monitoring 
2 = Recent ( <8 years) general field study 
3 = Recent ( <8 years) anecdotal field sightings 
4 = Indirect information (trade numbers, habitat availability). 

Any combination of above = different data quality in parts of range. 

SUB-POP: Number of populations within the taxonomic unit. Ideally, the number of 
populations is described in terms of boundary conditions as delineated by Mace-Lande and 
indicates the degree of fragmentation. If a population is fragmented, an "F" may be entered. 

TRND: Indicates whether the natural trend of the species/subspecies/population is currently 
(over the past 3 generations) increasing (I), decreasing (D), or stable (S). Note that trends 
should NOT reflect supplementation of wild populations. A+ or- may be indicated to 
indicate a rapid or slow rate of change, respectively. 

AREA: A quantification of a species' geographic distribution. 
AAA: > 5,000 sq km; geographic island 
AA: < 5,000 sq km; geographic island 
AA-1: < 1,000 sq km; geographic island 
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AA-2: < 100 sq km; geographic island 
AA-3: < 1 0 sq km; geographic island 
A: < 5,000 sq km 
B: 5,000 - 9,999 sq km 
C: 10,000 - 49,999 sq km 
D: 50,000 - 99,999 sq km 
E: > 100,000 sq km 
F: 500,000 - 999,999 sq km 
G: > 1,000,000 sq km 

MIL STS: Status according to Mace/Lande criteria. 
C =Critical 
E = Endangered 
\T = \Tulnerable 
S =Secure 
EXT = Extinct 

IUCN: Status according to Draft IUCN Red List criteria. 
CR = Critical 
EN = Endangered 
\TU = \Tulnerable 
CD = Conservation Dependent 
SU = Susceptible 
LR =Low Risk 
DD = Data Deficient 
NE = Not Evaluated 

THREATS: Immediate or predicted events that are or may cause significant 
population declines. 
A= Aircraft 
C =Climate 
D =Disease 
F =Fishing 
G = Genetic problems 
Hf = Hunting for food 
Ht = Hunting for trophies 
Hyb = Hybridization 
I = Human interference or disturbance 
Ic = Interspecific competition 
Ice = Interspecific competition from exotics 
II = Interspecific competition with domestic livestock 
L = Loss of habitat 

18 
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La = Loss of habitat because of exotic animals 
Lf = Loss of habitat because of fragmentation 
Lp =Loss of habitat because of exotic plants 
M = Marine perturbations, including ENSO and other shifts 
P = Predation 
Pe = Predation by exotics 
Ps= Pesticides 
Pl= Powerlines 
Po= Poisoning 
Pu= Pollution 
S = Catastrophic events 

Sd: drought 
Sf: fire 
Sh: hurricane 
St: tsunami 
Sv: volcano 

T =Trade for the life animal market 
W=War 

19 

p:IIVA: Is a Population and Habitat Viability Assessment Workshop recommended? Yes or 
]:'Jo? NOTE** A detailed model of a species' biology is frequently not needed to make sound 
management decisions. Yes or No/Pending: pending further data from surveys or other 
research. 

}tesearch/Management: 
1 t should be noted that there is (or should be) a clear relationship between threats and subsequent 
outlined research/management actions. The "Research/Management" column provides an 
integrated view of actions to be taken, based on the listed threats. Research management can be 
defined as a management program which includes a strong feedback between management 
activities and an evaluation of the efficacy of the management, as well as response of the bird 
species to that activity. The categories within the column are as follows: 

T 
Tl 
s 
M 
H 
Hm 

Lm 

= 
= 
= 
= 
= 

= 

= 

Taxonomic and morphological genetic studies 
Translocations 
Survey - search and find 
Monitoring - to determine population information 

Husbandry research 
Habitat management - management actions primarily intended to protect 

and/or enhance the species' habitat (e.g., forest management) 
Limiting factor management - "research management" activities on known 

or suspected limiting factors. Management projects have a research 
component that provide scientifically defensible results. 
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Lr = Limiting factor research - research projects aimed at determining limiting 
factors. Results from this work may provide management recommendations 
and future research needs. 

Lh = Life l>Jstory studies 

CAPTIVE PROGRAMS 

~UM: Number of individuals in captivity (according to ISIS and other information, when 
available). 

V IFF: This column represents the level of difficulty in maintaining the species in captive 
conditions. 
:1 Least difficult. Techniques are in place for capture, maintenance, and 
propagation of similar taxa in captivity, which ostensibly could be applied to the taxon. 

z = Moderate difficulty. Techniques are only partially in place for capture, 
maintenance, and propagation of similar taxa in captivity, and many captive techniques still 
:need refinement. 

3 = Very difficult. Techniques are not in place for capture, maintenance, and 
propagation of similar taxa in captivity, and captive techniques still need to be developed. 

REC: 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% of the genetic diversity of a population for 100 years 
(90%/1 00). 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 
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. 
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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. 

Other captive recommendations include: 

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 shod be 
evaluated either for management toward a decrease in numbers or for complete 
elimination from captive programs as part of a strategy to acconunodate 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 PHV A, a survey, or existing identified sources to be queried. 
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Table 8. Spreadsheet for Critical and Endangered taxa according to Mace-Lande criteria. 

Dl ~ WILD POPULATION J CAPTIVE 
TAXON PROGRAM 

SCIENTIFIC NAME RANGE EST# on SUB TRND AREA M/L NEW THRTS PVA/ RSCH DIFF REC NUM 
PDP IUCN WKSP MGMT 

Perissodactyla 

Tapiridae 

1 Tapirus terrestris 1 N <250 

3 Tapirus terrestris S Ecuador & NE <500 4 D c E EN H,l,l,Lf Yes T,H, 1 p <5 
enigmaticus Peru >200 Yes Hm 

6 Tapirus pinchaque Andes from NW <1000 2,3,4 <25 D+ AAA c CR H,I,L,U Yes T.TI,S, 1 1 <10 
Venezuela to NW >200 >10 Pu M,Hm, 
Peru Lm 

7 Tapirus bairdi S Mexico to <6300 3.4 Yes D F E EN l,l,lf,H Yes T,TI,S, 1 1 <60 
Colombia, >2500 M,Hm 
Venezuela 

8 Tapirus indicus S Burma & <3000 4 Yes D F E EN L,I.Lf Pend T,S,M, 1 1 <210 
Thailand, >900 Hm 
Malay Peninsula 
& Sumatra 
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Table 9. Spreadsheet for Vulnerable taxa according to Mace-Lande criteria 
~-

l 
I 

D ~ CAPTIVE 
TAXON WILD POPULATION PROGRAM 

SCIENTIFIC NAME RANGE EST# on SUB TRND AREA Mil NEW THRTS PVA/ RSCH DIFF REC NUM 
PDP IUCN WKSP MGMT 

Perissodactyla 

Tapiridae 

Tapirus terrestris 1 N <250 

I 

Tapirus terrestris Colombia & <30000 3,4 Yes D G v CD H,I.L,Lf No T,M, 1 N <20 
2 terrestris Venezuela to > 18000 Hm 

Bolivia & S Brazil 

Tapirus terrestris Northwest < 1000 4 Yes D c v CD III.I,L.Lf Yes/ T.H, 1 p <5 
4 col ombianus Colombia >200 Pend Hm 

Tapirus terrestris South Bolivia, <1000 3.4 Yes D D v vu lf.I.L.Lf Yes/ T,H, 1 p <5 

5 spegazzini Paraguay to >200 Pend Hm 
Northern 
Argentina 
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Table 10. Spreadsheet for All Tapirid Taxa. 

01 TAXON \1 

SCIENTIFIC NAME RANGE EST# 

Perissodactyla 

Tapiridae 

Tapirus terrestris 
1 

Tapirus terrestris Colombia & <30000 
2 terrestris Venezuela to > 18000 

Bolivia & S Brazil 

Tapirus terrestris S Ecuador & NE <500 
3 enigmatic Peru >200 

us 

Tapirus terrestris North-west <1000 
4 colombian Colombia >200 

us 

Tapirus terrestris South Bolivia, <1000 
5 Paraguay to >200 

spegazzini Northern 
Argentina 

Tapirus pinchaque The Andes from < 1000 
6 NW >200 

Venezuela to NW 
Peru 

Tapirus bairdi S Mexico to <6300 
7 Colombia, Venezuel >2500 

a 

Tapirus indicus S Burma & <3000 
8 Thailand, >900 

Malay Peninsula 
& Sumatra 

-~ 

DO SUB 
POP 

3,4 Yes 

4 
Yes 

4 Yes 

3,4 
Yes 

2,3 <25 
.4 >10 

3,4 Yes 

4 Yes 
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-

I CAPTIVE 
WILD POPULATION PROGRAM 

TRND AREA M/L NEW THRTS PVA/ RSCH DIFF REC NUM 
IUCN WKSP MGMT 

1 N <250 

0 G v CD H,I,L,Lf No T,M, I N <20 
Hm 

D c E EN H,I,L.Lf Yes T,H, 1 p <5 
Hm 

D c v CD H,I,L,Lf Yes/ T,H, 1 p <5 
Pend Hm 

D 0 v vu H,I,L,Lf Yes/ T,H, 1 p <5 
Pend Hm 

D+ AAA c CR H,I,L,Lf Yes T,TI,S, 1 1 <10 
Pu M,Hm,L 

m 

D F E EN L,I,Lf,H Yes T.TI,S, 1 1 <60 
M,Hm 

D F E EN L,I,Lf Pend T,S,M, 1 1 <210 
Hm 
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SPECIES: Tapirus pinchaque 

STATUS: 
Mace-Lande: Critical 
CITES: Appendix I 
IUCN: Endangered 
New Red List: Critical 

CAMP TAXON REPORT 

Taxonomic status: One species, no recognized subspecies 

Distribution: The Andes from N.W. Venezuela to N.W. Peru 

Wild Population: 200-1,000 in four countries 

Field Studies: Schauenberg (1969), Downer (1992) 

Threats: Habitat loss, hunting for food, fragmentation of habitat, pollution 

26 

Comments: Surveys are needed to determine the exact status of this species. Where surveys 
have been completed, monitoring of the species should take place. Fragmentation of habitat is 
certainly effecting this species and the population appears to be declining. Population 
estimates in this document are based on a best guess. 

Recommendations: 
Research management: Surveys, monitoring, habitat management 
PHVA: Yes 

Captive Population: > 10 in North America; a single female in Europe. 

Captive Program Recommendation: Currently there are 6.2 in North America. One male 
in Los Angeles is not reproductive. Without the addition of new founders, this captive 
program cannot continue. There is currently a need to translate tapir husbandry and 
veterinary care from English to Spanish. 
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SPECIES: Tapirus bairdi 

STATUS: 
Mace-Lande: Endangered 
CITES: Appendix I 
IUCN: Endangered 

CAMP TAXON REPORT 

New Red List: Endangered 

Taxonomic status: One species; no recognized subspecies 

Distribution: S. Mexico to Colombia, Venezuela 

Wild Population: 2,500-6,300 

Field Studies: Costa Rica (Williams), Belize (Fragoso), Panama (Terwilliger) 

Threats: Loss of habitat, human interference or disturbance, hunting for food or other 
purposes, loss of habitat because of fragmentation 

Comments: More than half of T bairdi 's geographical range has been destroyed over the 
last 40 years. A PHV A was conducted in Panama by CBSG in November 1994. The 
population estimate in this document is based upon exisisting suitable habitat. 

Recommendations: 

Wild management: Field studies status needed: Honduras, Nicaragua, Panama, 
Northern Colombia and Venezuela 

27 

Research: Address question about possible interbreeding with T terrestris. Investigate 
possibilities for future reintroduction. 
Research management: Taxonomy, Translocation, Survey, Monitoring, and Habitat 
Management 
PHVA: Yes 

Captive Population: < 60 in 20 locations 

Captive Program Recommendation: Level 2; current stock will require the addition of new 
founders to meet program goals. Develop pregnancy detection methods to better anticipate 
parturition and decrease neonatal mortality. There is currently a need to translate tapir 
husbandry and veterinary care from English to Spanish. 

February 1995 



Tapir CAMP Working Document 

SPECIES: Tapirus indicus 

STATUS: 
Mace-Lande: Endangered 
CITES: Appendix I 
IUCN: Endangered 

CAMP TAXON REPORT 

New Red List: Endangered 

Taxonomic status: One species; no recognized subspecies 

Distribution: S. Burma, Malaysia, Thailand, Cambodia, Sumatra 

Wild Population: 900 - 3,000 

28 

Field Studies: Williams, K. D. (1979). Radio Tracking Tapirs in the Primary Rain Forest of 
West Malaysia, Malayan Nature Journal, vol. 32, Nos. 3&4: 253-258. 

Threats: Clear cutting of forests 

Comments: More field data needed, governmental protection enforced. The population 
estimates in this document are based on a best guess. 

Recommendations: 
Wild management: Field studies in Malaysia, Burma and Thailand needed. Taxonomic 
analysis between mainland and Sumatran tapirs is needed. 
Research: Perfect telemetry equipment for field studies and future translocation. 
Research Management: Taxonomy, Survey, Habitat Management, Monitoring, 
Translocation (Sumatran subspp.), and Monitoring (S. Burma, Thailand, and Malay 
peninsula) 
PHV A: Yes, in Malaysia, Burma, Thailand and Sumatra 

Captive Population: < 210 animals in 58 locations 

Captive Program Recommendation: Level 1; current stock is sufficient to meet program goals 
without the need to add new founder stock at this time. Develop pregnancy detection methods 
to better anticipate parturition and decrease neonatal mortality. 
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CAMP TAXON REPORT 

SPECIES: Tapirus terrestris 

STATUS: 
Mace-Lande: Endangered (Tt. enigmaticus) Vulnerable (Tt. terrestris, Tt. colombianus, 
and T t. spegazzini) 
CITES: Appendix II 
IUCN: Vulnerable 
New Red List: Conservation Dependent (T t. terrestris and T t. columbianus); Endangered 
(T t. enigmaticus); Vulnerable (T t. spegazzini) 

Taxonomic status: Four subspecies 

Distribution: S. America from Colombia and Venezuela toN. Argentina and S. Brazil 

Wild Population: 18,000-30,000 

Field Studies: Brooks, Chalukian, Fragoso, Salas (ref from Don Jansen) 

Threats: Hunting for food, human interference, loss of habitat, habitat fragmentation 

Comments: Baseline data is greatly needed as population estimates are purely best guess. 

Recommendations: 
Wild management: Control illegal hunting, develop sustainable harvest with indigenous 
tribes, insure reserves of sufficient size for sustainable populations 
Research: Population updates, genetic research to justify subspeciation; study of areas, 
populations, and genetics where T terrestris and T bairdi ranges overlap because of 
possible hybridization 
Research management: Taxonomy, Survey, Monitoring, and Habitat Management 
PHV A: Pending, if demographic studies identify a need. 

Captive Population: < 200 

Captive Program Recommendation: Because subspecific classification in the vast majority of 
the terrestris held in captivity is undetermined, and there exist more urgent needs for the other 
three species, we are recommending this captive population be reduced to no more than 100 
specimens. Development of effective contraception is needed to facilitate this mgt. strategy. There 
is currently a need to translate tapir husbandry and veterinary care from English to Spanish. 
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APPENDIX I. 

TAPIR CAMP MEETING ATTENDEES 

Rick Barongi, General Manager Animal 
Operations, AZA Tapir TAG Chair 
Walt Disney World Co. 
P.O. Box 10,200 
Lake Buena Vista, FL 32830-1000 
Ph: 818-544-7409 
Fax: 619-689-9850 

Michael Dee 
Los Angeles Zoo 
5 222 Zoo Drive 
Los Angeles, CA 90027 
J?h: 213-666-4650x238 
Fax: 213-662-9786 

Susie Ellis 
IUCN/SSC/CBSG 
12101 Johnny Cake Ridge Road 
Apple Valley, MN 55124 
ph: 612-431-9355 
Fax: 612-432-2757 

Lewis Greene 
Director, Prospect Park Wildlife 
Center/Wildlife Conservation Society 
450 Flatbush Ave. 
Brooklyn, NY 11225 
ph: 718-399-7310 
Fax: 718-399-7337 

Dr. Donald Janssen, Tapir TAG Veterinary 
Advisory Chair 
San Diego Zoo 
p.O. Box 551 
San Diego, Ca. 92112 
Ph: 619-557-3933 
pax: 619-230-1256 
E-mail 74232.237@compuserve.com 

Diane Ledder 
San Diego Wild Animal Park 
15500 San Pasqual Valley Rd. 

San Diego, CA 92027 
Ph: 619-738-5044 

Sharon Matola, Tapir SSC Chair 
The Belize Zoo 
P.O. Box 1787 
501-81-3004 Tel-Fax 
Belize City, Belize 
Central P...merica 





APPENDIX II 

Essay 

.Assessing Extinction Threats: Toward a Reevaluation 
of IUCN Threatened Species Categories 
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..Abstract: IUCN categories of threat (Endangered, Vulnera­
ble, Rare, Indeterminate, and others) are widely used in 'Red 
[ists' of endangered species and have become an important 
root in conseroation action at international, national, re­
gional, and thematic levels. The existing definitions are 
~argely subjective, and as a result, categorizations made by 
different authorities differ and may not accurately reflect 
acrual extinction risks. We present proposals to redefine cat­
egories in terms of the probability of extinction within a 
specific time period, based on the theory of extinction times 
for single populations and on meaningful time scales for 
conseroation action. Three categories are proposed ( CRITI­
CAL. ENDANGERED, VULNERABLE) with decreasing levels of 
threat over increasing time scales for species estimated to 
have at least a 10% probability of extinction within /00 
years. The process of assigning species to categories may need 
to vary among different taxonomic groups, but we present 
some simple qualitative criteria based on population biol­
ogy theory, which we suggest are appropriate at least for 
most large vertebrates. The process of assessing threat is 
clearly distinguished from that of setting priorities for con­
servation action, and only the former is discussed here. 

paper submitted February 12, 1990; revised manuscript accepted 
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Resumen: La categorizacion de Ia Union lnternacional 
para Ia Conservacion de Ia Naturaleza (UICN) de las espe­
cies amenazadas (en peligro, vulnerables, raras, indetenni­
nadas y otras) son ampliamente utilizadas en las Listas Ro­
jas de especies en peligro y se ban convertido en una ber­
ramienta importante para las acciones de conservacion 
al nivel internacional, nacional, regional y tematico. Las 
definiciones de las categorias existentes son muy subjetivas 
y, como resultado, las categorizaciones hecbas por diferentes 
autores difieren y quizds no reflejen con certeza el riesgo real 
de extincion. Presentamos propuestas para re-definir las cat­
egorias en tirminos de Ia probabilidad de extincion dentro 
de un periodo de tiempo especifico. Las propuestas estan 
basadas en Ia teoria del tiempo de extinci6n para pobla­
ciones individuates y en escalas de tiempo que tengan sig­
nificado para las acciones de conseroaci6n. Se proponen tres 
categorias (CRITICA, EN PELIGRO, VULNERABLE) con niveles 
decrecientes de amenaza sabre escalas de tiempo en au­
menlo para especies que se estima tengan cuando menos un 
10% de probabilidad de extincion en I 00 aiios. El proceso de 
asignar especies a categorias puede que necesite variar den­
fro de los diferentes grupos taxonomicos pero nosotros pre­
sentamos algunos criterios cualitativos simples basados en 
Ia teoria de Ia biologia de las poblaciones, las cuales suger­
imos son apropiadas para cuando menos Ia mayori0c de los 
grandes vertebrados. El proceso de evaluar Ia amerzaza se 
distingue claramente del de definir las prioridades para las 
acciones de conservacion, solamente el primero se discute 
aqui 
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In-troduction 

Background 

The Steering Committee of the Species Survival Com­
mission (SSC) of the IUCN has initiated a review of the 
overall functioning of the Red Data Books. The review 
Vlill cover three elements: ( I) the form, format, content, 
and publication of Red Data Books; ( 2) the categories of 
rlu-eat used in Red Data Books and the IUCN Red List 
(Extinct, Endangered, Vulnerable, Rare, and Indetermi­
nate); and ( 3) the system for assigning species to cate­
gories. This paper is concerned with the second ele­
ment and includes proposals to improve the objectivity 
and scientific basis for the threatened species categories 
currently used in Red· Data Books (see IUCN 1988 for 
current defmitions ). 

There are at least three reasons why a review of the 
categorization system is now appropriate: ( 1) the exist­
ing system is somewhat circular in nature and exces­
sively subjective. When practiced by a few people who 
are experienced with its use in a variety of contexts it 
can be a robust and workable system, but increasingly, 
different groups with particular regional or taxonomic 
interests are using the Red Data Book format to develop 
local or specific publications. Although this is generally 
of great benefit, the interpretation and use of the 
present threatened species categories are now diverging 
widely. This leads to disputes and uncertainties over 
particular species that are not easily resolved and that 
ultimately may negatively affect species conservation. 
( 2) Increasingly, the categories of threat are being used 
in setting priorities foe action, for example, through spe­
cialist group action plans (e.g., Oates 1986; Eudey 1988; 
EaSt 1988, 1989; Schreiber et al. I 989 ). If the categories 
are to be used foe planning then it is essential that the 
system used to establish the level of threat be consistent 
and clearly understood, which at present it does not 
seem to be. (3) A variety of recent developments in the 
study of population viability have resulted in techniques 
that can be helpful in assessing extinction risks. 

AsSeSSing Threats Versus Setting Priorities 

In the first place it is important to distinguish systems 
for assessing threats of extinction from systems de­
signed to help set priorities foe action. The categories of 
threat should simply provide an assessment of the like­
lihood that if current circumstances prevail the species 
will go extinct within a given period of time. This 
should be a scientific assessment, which ideally should 
be completely objective. In contrast, a system for setting 
priorities foe action will include the likelihood of ex­
tinction, but will also embrace numerous other factors, 
such as the likelihood that restorative action will be 
successful; economic, political, and logistical consider­
ations; and perhaps the taxonomic distinctiveness of the 
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species under review. Various categorization systems used 
in the past, and proposed more recently, have confounded 
these two processes (see Fitter & Fitter 1987; Munton 
1987). To devise a general system for setting priorities is 

not useful because different concerns predominate within 
different taxonomic, ecological, geographical, and political 
units. The process of setting priorities is therefore best left 
to specific plans developed by specialist bodies such as the 
national and international agencies, the specialist groups, 
and other regional bodies that can devise priority assess­
ments in the appropriate regional or taxonomic context. 
An objective assessment of extinction risk may also then 
contribute to the decisions taken by governments on 
which among a variety of recommendations to implement. 
The present paper is therefore confined to a discussion of 
assessing threats. 

Aims of the System of Categorization 

For Whom? 

Holt ( 1987) identifies three different groups whose 
needs from Red Data'Books (and therefore categories of 
threat) may not be mutually compatible: the lay public, 
national and international legislators, and conservation 
professionals. In each case the purpose is to highlight 
taxa with a high extinction risk, but there are differ­
ences in the quality and quantity of information needed 
to support the assessment. Scott et al, (1987) make the 
point that in many cases simple inclusion in a Red Data 
Book has had as much effect on raising awareness as any 
of the supporting data (see also Fitter 1974). Legislators 
need a simple, but objective and soundly based system 
because this is most easily incorporated into legislation 
(Bean 1987). Legislators frequently require some state­
ment about status foe every case they consider, however 
weak the available information might be. Ine'vitably, 
therefore, there is a conflict between expediency and 
the desire for scientific credibility and objectivity. Con­
servationists generally require more precision, particu­
larly if they are involved ir.. planning conservation pro­
grams that aim to make maximal use of limited 
resources. 

Characteristics of an Ideal System 

With this multiplicity of purposes in mind it is appro­
priate to consider various characteristics of an ideal sys­
tem: 

(I) The system should be essentially simple, provid­
ing easily assimilated data on the risk of extinction. In 
terms of assessing risk, there seems to be little virtue in 
developing numerous categories, or in categorizing risk 
on the basis of a range of different parameters (e.g., 
abundance, nature of threat, likelihood of persistence of 
threat, etc.). The categories should be few in number, 
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should bave a clear relationship to one another (Holt 

1987
; ~unton 1987), and should be based around a 

robab11istic assessment of extinction risk. 
p ( 2 ) ~e system for categorization has to be flexible in 

S 
<t:Jf data required. The nature and amount of data term 

available; to assess extinction risks varies widely from 
almos£ :c1<:me (in the vast majority of species) to highly 
detailed _population data (in a very few cases). The cat-

J:'iZ-3-ti<Jn system should make maximum use of what­
~~r da~ are available. One beneficial consequence of 
this process would be to identify key population data for 
field vv-orkers to collect that would be useful in assessing 

extinction risk. 
(

3
) 'I11C categorization system also needs to be flexi-

ble in t:eCfilS of the population unit to which it applies. 
nu-ougnout this discussion, it is assumed that the sys­
tem being developed will apply to an.y species, subspe­
cies, or geographically separate population. The catego­
rization system therefore needs to be equally applicable 
to Iimit:ed lower taxonomic levels and to more limited 
eographiCal scope. Action planning will need to be fo­
~sed on particula:: taxonomic groups or geographical 
areas, and can then incorporate an additional system for 
setting priorities that reflect taxonomic distinctiveness 
and e:x;tinction risks outside the local area (e.g., see East 

1988, 1989; Schreiber et al. 1989). . 
( 4 ) The terminology used in categorization should be 

appropriate, and the various terms used should have a 
clear relationship to each other. For example, among 
the current terms both 'endangered' and 'vulnerable' are 
readily comprehended, but 'rare' is confusing. It can be 
interpreted as a statement about distribution status, 
level of threat, or local population size, and the relation­
ships vetween these factors are complex (Rabinowitz et 
al. l986). Rare (i.e., low-density) species are not always 
at risk and many species at risk are not numerically rare 
(King 1987; Munton 1987; Heywood 1988). The rela­
tionshiP of 'rare' to 'endangered' and 'vulnerable' is also 

unclear. 
( 5 ) lf the system is to be objectively based upon 

sound scientific principles, it should include some as­
sessment of uncertainty. This might be in terms of con­
fidence levels, sensitivity analyses, or, most simply, on 
an ordinal scale reflecting the adequacy of the data and 
models in any particular case. 

( 6 ) The categories should incorporate a time scale. 
On a geological time scale all species are doomed to 
extinction, so terms such as "in danger of extinction" 
are rather meaningless. The concern we are addressing 
here is the high background level of the current rates of 
extinction, and one aim is therefore preservation over 
the upcoming centuries (Soule & Simberloff 1986). 
Therefore, the probability of extinction should be ex­
pressed in terms of a finite time scale, for example, 100 

ears Munton ( 1987) suggests using a measure of num­
~r of years until extinction. However, since most mod· 
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els of population extinction times result in approxi­
mately exponential distributions, as in Goodman's 
( 1987) model of density-dependent population growth 
in a fluctuating environment, mean extinction time may 
not accurately reflect the high probability that the spe­
cies will go extinct within a time period considerably 
shorter than the mean (see Fig. I). More useful are mea­
sures such as "95% likelihood of persistence for 100 
years." 

Population Viability Analysis and 
Extinction Factors 

Various approaches to defining viable populations have 
been taken recently (Shaffer 1981, 1990; Gilpin & Soule, 
1986; Soule 1987). These have emphasized that there is 
no simple solution to the question of what constitutes a 
viable population. Rather, through an analysis of extinc­
tion factors and their interactions it is possible to assess 
probabilities and time scales for population persistence 
for a particular taxon at a particular time and place. The 
development of population .viability analyses has led to 
the definition of intrinsic and extrinsic factors that de­
termine extinction risks (see Soule 1983; Soule 1987; 
Gilpin & Soule 1986; see also King 1987). Briefly these 
can be summarized as population dynamics (number of 
individuals, life history and age or stage distribution, 
geographic structure, growth rate, variation in demo­
graphic parameters), population characteristics (mor­
phology, physiology, genetic variation, behavior and dis­
persal patterns), and environmental effects (habitat 
quality and quantity, patterns and rates of environmen­
tal disturbance and change, interactions with other spe­
cies including man). 

Preliminary models are available to assess a popula­
tion's expected persistence under various extinction 
pressures, for example, demographic variation (Good-

. man 1987a, b; Belovsky 1987; CBSG 1989), catastro­
phes (Shaffer 1987), inbreeding and loss of genetic di­
versity (Lande & Barrowclough 1987; Lacy 1987), 
metapopulation structure (Gilpin 1987; Quinn & Hast· 
ings 1987; Murphy et al. 1990). In addition, various ap­
proaches have been made to modeling extinction in 
populations threatened by habitat loss (e.g., Gutierrez & 
Carey 1985; Maguire et al. 1987; Lande 1988), disease 
(e.g., Anderson & May 1979; Dobson & May 1986; Seal 
et al. 1989 ), parasites (e.g., May & Anderson 1979; May 
& Robinson 1985; Dobson & May 1986), competitors, 
poaching (e.g., Caughley 1988), and harvesting or hunt­
ing (e.g., Holt 1987). 

So far, the development of these models has been 
rather limited, and in particular they often fail to suc­
cessfully incorporate several different extinction factors 
and their interactions (Lande 1988). Nevertheless the 
approach has been applied in particular cases even with 
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.existing models (e.g., grizzly bear: Shaffer 1983; spotted 
<:>wl: Gutierrez & Carey 1985; Florida panther: CBSG 
::1 989 ), and there is much potential for further develop-

£YJent. 
Although different extinction factors may be critical 

for different species, other, noncritical factors cannot be 
ignored. For example, it seems likely that for many spe­
cies, habitat loss constitutes the most i..-nmediate threat. 
aowever, simply preserving habitats may not be suffi­
cient to permit long term persistence if surviving pop­
ulations are small and subdivided and therefore have a 
high probability of extinction from demographic or ge­
netic causes. Extinction factors may also have cumula­
tive or synergistic effects; for example, the hunting of a 
species may not have been a problem before the popu­
lation was fragmented by habitat loss. In every case, 
t;berefore, all the various extinction factors and their 
interactions need to be considered. To this end more 
attention needs to be directed toward development of 
xuodels that reflect the random influences that are sig­
nificant to most populations, that incorporate the effects 
of many different factors, and that relate to the many 
plant, invertebrate, and lower vertebrate species whose 
vopulation biology has only rarely been considered so 
far by these methods. 

Viability analysis should suggest the appropriate kind 
of data for assigning extinction risks to species, though 
much additional effort will be needed to develop appro­
priate models and collect appropriate field data. 

proposal 

Three Categories and Their Justification 

We propose the recognition of three categories of threat 
(plus EXTINCT), defined as follows: 
cRITICAL: 50% probability of extinction 

within 5 years or 2 generations, 
whichever is longer. 

ENDANGERED: 20% probability of extinction 
within 20 years or 10 genera­
tions, whichever is longer. 

VULNERABLE: 10% probability of extinction 
within 100 years. 

These definitions are based on a consideration of the 
theory of extinction times for single populations as well 
as on meaningful time scales for conservation action. If 
biological diversity is to be maintained for the foresee­
able future at anywhere near recent levels occurring in 
natural ecosystems, fairly stringent criteria must be 
adopted for the lowest level of extinction risk, which we 
call VUlNERABLE. A 10% probability of extinction 
within 100 years has been suggested as the highest level 
of risk that is biologically acceptable (Shaffer 1981 ) and 
seems appropriate for this category. Furthermore, 
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events more than about 100 years in the future are hard 
to foresee, and this may be the longest duration that 
legislative systems are capable of dealing with effec­
tively. 

It seems desirable to establish a CRITICAL category to 

emphasize that some species or populations have a very 
high risk of extinction in the immediate future. We pro­
pose that this category include species or populations 
with a 50% chance of extinction within 5 years or two 
generations, and which are clearly at very high risk 

An intermediate category, ENDANGERED, seems de­
sirable to focus attention on species or populations that 
are in substantial danger of extinction within our life­
times. A 20% chance of extinction within 20 years or l 0 
generations seems to be appropriate in this context. 

For. increasing levels of risk represented by the cate­
gories VUL~ERABLE, ENTIANGERED, and CRITICAL, it 
is necessary to increase the probability of extinction or 
to decrease the time scale, or both. We have chosen to 
do both for the following reasons. First, as already men­
tioned, decreasing the time scale emphasizes the imme­
diacy of the situation. Ideally, the time scale should be 
expressed in natural·'biological units of generation time 
of the species or population (Leslie 1966), but there is 
also a natural time scale for human activities such as 
conservation efforts, so we have given time scales in 
years and in generations for the CRITICAL and ENDAN­
GERED categories. 

Second, the uncertainty of estimates of extinction 
probabilities decreases with increasing risk levels. In 
population models incorporating fluctuating environ­
ments and catastrophes, the probability distribution of 
extinction times is approximately exponential (Nobile 
et al. 1985; Goodman 1987). In a fluctuating environ­
ment where a population can become extinct only 
through a series of unfavorable events, there is an initial, 
relatively brief period in which the chance of extinction 
is near zero, as in the inverse Gaussian distribution of 
extinction times for density-independent fluctuations 
(Ginzburg et al. 1982; Lande & Orzack 1988). If catas­
trophes that can extinguish the population occur with 
probability p per unit time, and are much more impor­
tant than normal environmental fluctuations, the prob­
ability distribution of extinction times is approximately 
eXponential, pe -pr, and the cumulative probability of 
extinction up to time tis approximately 1 - e -pr. Thus, 
typical probability distributions of extinction times look 
like the curves in Figures lA and 1B, and the cumulative 
probabilities of extinction up to any given time look like 
the curves in Figures IC and ID. Dashed curves repre­
sent different distributions of extinction times and cu­
mulative extinction probabilities obtained by changing 
the model parameters in a formal population viability 
analysis (e.g., different amounts of environmental varia­
tion in demographic parameters). The uncertainty in an 
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estimate of cumulative extinction probability up to a 
certain time can be measured by its coefficient of vari­
ation, t:hat is, the standard deviation among different 
estimates of the cumulative extinction probability with 
respect to reasonable variation in model parameters, di­
vided py the best estimate. It is apparent from Figures 
lC and ID that at least for small variations in the pa­
ramet:ers (if the parameters are reasonably well known), 
the uncertainty of estimates of cumulative extinction 
probability at particular times decreases as the level of 
risk increases. Thus at times, t 1, t2> and t3 when the best 
estimates of the cumulative extinction probabilities are 
10%' 20%' and 50% respectively, the corresponding 
ranges of extinction probabilities in Figure 1 C are 
6.5%-14.8%, 13.2%-28.6%, and 35.1%--65.0%, and in 
Figure 10 are 6.8%-13.1%, 13.9%-25.7%, and 
37.2%-60.2%. Taking half the range as a rough approx­
imation of the standard deviation in this simple illustra­
tion gives uncertainty measures of0.41, 0.38, and 0.30 
in Figure lC, and 0.31, 0.29, and 0.23 in Figure lD, 
corresponding to the three levels of risk. Given that for 
practical reasons we have chosen to shorten the time 
scales for the more threatened categories, these results 
suggest t_l)at to mamtain low levels of uncertainty, we 
should also increase the probabilities of extinction in 
the definition of the ENDANGERED and CRITICAL cat-

egories. 
These definitions are based on general principles of 

population biology with broad applicability, and we be­
lieve them to be appropriate across a wide range of life 
forms. Although we expect the process of assigning spe­
cies to categories (see below) to be an evolving (though 
closely controlled and monitored) process, and one that 
might vary across broad taxonomic groups, we recom­
mend that the definitions be constant both across tax­
onomic groups and over time. 

Assigning Species or Populations to Categories 

we recognize that in most cases, there are insufficient 
data and imperfect models on which to base a formal 
probabilistic analysis. Even when considerable informa­
tion does exist there may be substantial uncertainties in 
the extinction risks obtained from population models 
containing many parameters that are difficult to esti­
mate accurately. Parameters such as environmental sto­
chasticity (temporal fluctuations in demographic pa­
rameters such as age- or developmental stage-specific 
mortality and fertility rates), rare catastrophic events, as 
well as inbreeding depression and genetic variability in 
particular characters required for adaptation are all dif­
ficult to estimate accurately. Therclore it may not be 
possible to do an accurate probabilistic viability analysis 
even for some very well studied species. We suggest 

ConserYation Biology 
Volume 5, No. 2,June 1991 

Mace & Lande 

that the categorization of many species should be based 
on more qualitative criteria derived from the same body 
of theory as the definitions above, which will broaden 
the scope and applicability of the categorization system. 
In these more qualitative criteria we use measures of 
effective population size (Ne) and give approximate 
equivalents in actual population size (N). It is important 
to recognize that the relationship between Ne and N 
depends upon a variety of interacting factors. Estimating 
Ne for a particular population will require quite exten­
sive information on breeding structure and life history 
characteristics of the population and may then produce 
only an approximate figure (Lande & Barrowclough 
1987). In addition, different methods of estimating Ne 
will give variable results (Harris & Allendorf 1989). N.! 
N ratios vary widely across species, but are typically in 
the range 0.2 to 0.5. In the criteria below we give a 
value for Ne as well as an approximate value of N as­
suming that the N.jN ratio is 0.2. 

We suggest the following criteria for the three cate­
gories: 

CRITICAL: SO% prol:>ability of extinction within 
5 years or 2 generations, whichever is 
longer, or 

( 1 ) Any two of the following criteria: 
(a) Total population Ne < 50 ( corre­

sponding to actual N < 250 ). 
(b) Population fragmented: ~2 sub~ 

populations with Ne > 25 (N > 
125) with immigration rates <I 
per generation. 

(c) Census data of > 20% annual de­
cline in numbers over the past 2 
years, or >50% decline in the 
last generation, or equivalent 
projected declines based on de­
mographic projections after al­
lowing for known cycles. 

(d) Population subject to cata­
strophic crashes (>50% reduc­
tion) per 5 to I 0 years, or 2 to 4 
generations, with subpopula­
tions highly correlated in their 
fluctuations. 

or ( 2) Observed, inferred, or projected hab­
itat alteration (i.e., degradation, loss, 
or .fragmentation) resulting in charac­
teristics of ( 1 ). 

or ( 3) Observed, inferred, or projected com­
mercial exploitation or ecological in­
teractions with introduced species 
(predators, competitors, pathogens, 
or parasites) resulting in characteris­
tics of (1). 
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Figure 1. Probability distributions of time to extinction in a fluctuating environment, inverse Gaussian distri­
butions (A), or with catastrophes, exponential distributions (B). COtTesponding cumulative extinction proba­
bilities of extinction up to any given time are shown below ( C and D). Solid curves represent the best estimates 
from available data and dashed curves represent different estimates based upon the likely range of variation 
in the parameters. tl> t21 and t3 are times at which the best estimates of cumulative extinction probabilities are 
JO%, 20%, and 50%. tis the expected time to extinction in the solid curves. 

ENDANGERED: 
20% probability of extinction within 
20 years or 10 generations, which­
ever is longer, or 

( 1) Any two of the following or any one 
criterion under 
CRITICAL 
(a) Total population Ne < 500 (cor­

responding to actual N < 2,500 ). 
(b) Population fragmented: 

(i) :;::;5 subpopulations with Ne > 

100 (N > 500)with immigration 
rates < 1 per generation, or 
(ii) :;::;2 subpopulations with Ne 
> 250 (N > 1,250) with immi­
gration rates < 1 per generation. 

(c) Census data of >5% annual de­
cline in numbers over past 5 
years, or >10% decline per gen­
eration over past 2 generations, 
or equivalent projected declines 
based on demographic data after 
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allowing for known cycles. 
(d) Population subject to catastroph­

ic crashes: an average of > 20% 
reduction per 5 to 10 years or 2 
to 4 generations, or >50% re­
duction per 10 to 20 years or 5 
to 10 generations, with subpop­
ulations strongly correlated in 
their fluctuations. 

or (2) Observed, inferred, or projected hab­
itat alteration (i.e., degradation, loss, 
or fragmentation) resulting in charac­
teristics of ( 1 ). 

or ( 3) Observed, inferred, or projected com­
mercial exploitation or ecological in­
teractions with introduced species 
(predators, competitors, pathogens, 
or parasites) resulting in characteris­
tics of ( 1). 

VULNERABLE: 
10% probability of extinction within 
100 years, or 

( 1 ) Any two of the following criteria or 
any one criterion under ENDAN­
GERED. 
(a) Total population N., < 2,000 

(corresponding to actual N < 
10,000). 

(b) Population fragmented: 
(i) ~5 subpopulations with Ne > 
500 (N > 2,500) with immigra­
tion rates < 1 per generation, or 
(ii) ~2 subpopulations with Ne 
> 1,000 (N > 5,000)with immi­
gration rates < 1 per generation. 

(c) Census data of > 1% annual de­
cline in numbers over past 10 
years, or equivalent projected 
declines based on demographic 
data after allowing for known cy­
cles. 

(d) Population subject to catastroph­
ic crashes: an average of > 10% 
reduction per 5 to 10 years, 
> 20% reduction per 10 to 20 
years, or >50% reduction per 50 
years, with subpopulations 
strongly correlated in their fluc­
tuations. 

or (2) Observed, inferred, or projected hab­
itat alteration (i.e., degradation, loss, 
or fragmentation) resulting in charac­
teristics of ( 1 ). 

or ( 3) Observed, inferred, or projected com­
mercial exploitation or ecological in-
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teractions with introduced species 
(predators, competitors, pathogens, 
or parasites) resulting in characteris­
tics of ( 1). 

Prior to any general acceptance, we recommend that 
these criteria be assessed by comparison of the catego­
rizations they lead to in particular cases with the results 
of formal viability analyses, and categorizations based on 
existing methods. This process should help to resolve 
uncertainties about both the practice of, and results 
from, our proposals. We expect a system such as this to 
be relatively robust and of widespread applicability, at 
the very least for most higher vertebrates. For some 
invertebrate and plant taxa, different kinds of criteria 
will need to be developed within the framework of the 
definitions above. For example, many of these species 
have very high rates of population growth, short gener­
ation times, marked or episodic fluctuations in popula­
tion size, and high habitat specificity. Under these cir­
cumstances, it will be more important to incorporate 
metapopulation characteristics such as subpopulation 
persistence times, colonizatipn rates, and the distribu­
tion and persistence of suitable habitats into the analy­
sis, which are less significant for most large vertebrate 
populations (Murphy et al. 1990; Menges 1990). 

Change of Status 

The status of a population or species with respect to risk 
of extinction should be up-listed (from unlisted to VUL­
NERABLE, from VULNERABLE to ENDANGERED, or 
from ENDANGERED to CRITICAL) as soon as current 
information suggests that the criteria are met. The status 
of a population or species with respect to risk of extinc­
tion should be down-listed (from CRITICAL to ENDAN­
GERED, from ENDANGERED to VULNERABLE, or from 
VULNERABLE to unlisted) only when the criteria of the 
lower risk category have been satisfied for a time period 
equal to that spent in the original category, or if it is 
shown that past data were inaccurate. 

For example, if an isolated population is discovered 
consisting of 500 individuals and no other information is 
available on its demography, ecology, or the history of 
the population or its habitat, this population would ini­
tially be classified as ENDANGERED. If management ef­
forts, natural events, or both caused the population to 
increase so that 10 years later it satisfied the criteria of 
the VULNERABLE category, the population would not 
be removed from the ENDANGERED category for a fur­
ther period of 10 years. This time lag in down-listing 
prevents frequent up-listing and down-listing of a pop­
ulation or species. 

Uncertain or Conflicting Results 

Because of uncertainties in parameter estimates, espe­
cially those dealing with genetics and environmental 
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variability and catastrophes, substantial differences may 
artse in the results -from analyses of equal validity per­
for:filed by different parties. In such cases, we recom­
mend that the criteria for categorizing a species or pop­
ula~ion should revert to the more qualitative ones 
ouc.lined above. 

R~rting Categories ofTnreat 

To <>bjectively compare categorizations made by differ­
ent: investigators and at different times, we recommend 
tha£ any published categorization al.so cite the method 
used, the source of the data, a date when the data were 
accurate, and the name of the investigator who made 
the categorization. If the method was by a formal via­
bilit:y model, then the name and version of the model 
used should al.so be included. 

Condusion 

Any system of categorizing degrees of threat of extinc­
tion inevitably contains arbitrary elements. No single 
syst:em can adequately cover every possibility for all 
species. The system we describe here has the advantage 
of being based on general principles from population 
biology and can be used to categorize species for which 
either very little or a great deal of information is avail­
able. Although this system may be improved in the fu­
ture, we feel that its use will help to promote a more 
uniform recognition of species and populations at risk of 
premature extinction, and should thereby aid in setting 
priorities for conservation efforts. 

Summary 

1. Threatened species categories should highlight spe­
cies vulnerable to extinction and focus appropriate 
reaction. They should therefore aim to provide ob­
jective, scientifically based assessments of extinc­
tion risks. 

2. The audience for Red Data Books is diverse. Positive 
steps to raise public awareness and implement na­
tional and international. legislation benefit from sim­
ple but soundly based categorization systems. More 
precise information is needed for planning by con­
servation bodies. 

3. An ideal. system needs to be simple but flexible in 
terms of data required. The category definitions 
should be based on a probabilistic assessment of 
extinction risk over a specified time interval, includ­
ing an estimate of error. 

4. Definitions of categories are appropriately based on 
extinction probabilities such as those arising from 
population viability anal.ysis methods. 

5. We recommend three categories, CRITICAL, EN-
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DANGERED, and VULNERABLE, with decreasing 
probabilities of extinction risk over increasing time 
periods. 

6_ For most cases, we recommend development of 
more qualitative criteria for allocation to categories 
based on basic principles of population biology. We 
present some criteria that we believe to be appro­
priate for many taxa, but are appropriate at least for 
higher vertebrates. 

Acknowledgments 

We would like to acknowledge the support and encour­
agement of Simon Stuart, Steven Edwards, and Ulysses 
Seal in the preparation of this paper. We are al.so very 
grateful to the many members of the sse network for 
the time they put into commenting upon earlier drafts 
of this paper, and only regret that they are too numerous 
to mention individually. 

Literature Cited 

Anderson, R M., and R. M. May. 1979. Population biology of 
infectious diseases. Part!. Nature 280:361-367. 

Bean, M.J. 1987. Legal experience and implications. Pages 39-
43 in R Fitter and M. Fitter, editors. The road to extinction. 
IUCN, Gland, Switzerland. 

Belovsky, G. E. 1987. Extinction models and mammalian per­
sistence. Pages 35-57 in M. E. Soule, editor. Viable populations 
for conservation. Cambridge University Press, Cambridge, En­
gland. 

Caughley, G. 1988. A projection of ivory production and its 
implications for the conservation of African elephants. CSIRO 
consultancy report to CITES. CSIRO Division of Wildlife and 
Ecology. 

CBSG. 1989. Florida panther: population viability analysis. 
IUCN/SSCICBSG: Apple Valley, Minneapolis, Minnesota. 

Cumming, D. H. M., R F. du Toit, and S. N. Stuart. 1989. African 
elephants and rhinos: status, survey and conservation action 
plan. IUCN, Gland, Switzerland. 

Dobson, A. P., and R. M. May. 1986. Disease and conservation. 
Pages 345-365 in M. Soule, editor. Conservation biology-the 
science of scardty and diversity. Sinauer Assoctates, Sunder­
land, Massachusetts. 

Dobson, A. P., and D. Miller. 1989. Infectious diseases and en­
dangered species management. Endangered Species Update 
6(9):1-5. 

East, R 1988. Antelopes: global survey and regional action 
plans. Part I. east and north east Africa. IUCN, Gland, Switzer­
land. 

East, R 1989. Antelopes: global survey and regional action 
plans. Part 2. southern and south central Africa. IUCN, Gland, 
Switzerland. 

Conservation Biology 
Volume 5, No. 2,June 1991 



1S6 
:Threatened Species C:uegories 

~- 1988. Action plan for Asian primate conservation. 
Eudey • ..c=.~ Gland Switzerland. 
IUCN/S.;:::o- ' ' 

. F.- F. 1974. 25 years on: a look at endangered species. 
Ftner, - ;341-346. 
Oryx :J.-:;Z-

. Ft.-~ -:and M. Fitter, editors. 1987. The road to extinction. 
Ftner • .. -. ..-.d Switzerland. 
IUCN, o-.-·' 

~- .A. 1987. Synthesis and recommendations. Pages 47-
Full~r,R- _f?"i.tter and M. Fitter, editors. The road to extinction. 
55 10 "'~ ~d Switzerland. 
IUCN, G...---' 

. . ~-"13- 1987. Spatial structure and population vulnerabil· 
?ilP~· e::S J 25-139 in M. E. Soule, editor. Viable populations 
tty. a~=--r-V2tion. Cambridge University Press, Cambridge, En­
for co•~ 
gland. 

. . M- E-. and M. E. Soule. 1986. Minimum viable popula­
~ilp~ ro-Cesses of ~cies extinctions. Pages 19-34 in M. E. 
uon:; P edit:<> C. Conservation biology-the science of scarcity 
Sou ed,_ __,....;;icy. Sinauer Associates, Sunderland, Massachusetts. 
and tvc::-.-.-

. b g J- R, LB. Slobodkin, K. Johnson, and A. G. Bindman. 
G~ ~u~iextinction probabilities as a measure of impact on 
198 ·La •00 growth. Risk Analvsis 2:171-181. 
popu u · 

.u:a. V- 19B7a. The demography of chance extinction. 
~ t-34 in M. E. Soule, editor. Viable populations for con­
Pages . ~ cambridge University Press, Cambridge, England. 
servauo .. ~-

Good ;u-1 D- l987b. How do any species persist? Lessons for 
m 4-ion biology. Conservation Biology 1:59-62. 

consecva .. 

"' eZ }t..)., and A. B. Carey, editors. 1985. Ecology and 
Gutterr rn~nt: of the Spotted Owl in the Pacific Northwest. 
m~ -rcchtlical Report PNW-185, USDA Forest Service, Pa­
~~ Noct:bwest Station, Portland, Oregon. 

. ., -a and F. W. Allendorf. 1989. Genetically effective 
Harns ~ v·• 
~ . on siZe of large mammals: an assessment of estimators. 

pop u ·on Biology 3·181-191. ConservaU • 

ood v. fl. 1988. Rarity: a privilege and a threat. Pages 
HT-

290 
i_n W. Greuter and B. Zimmer, editors. Proceedings of 

~e XIV International Botanical Congress Koeltz, Konigsteinl 

Taunus. 

1 5 
J. 1987. Categorization o" threats to and status of wild 

Ho t, u" . ons pages 19-30 in R Fitter and M. Fitter, editors. 
~~uro~d t~ extinction. IUCN, Gland, Switzerland. 

IUCN. 19gB. 1988 IUCN .red list of threatened animals IUCN, 

Gland, Switzerland. 

. F V/. 1987. Thirteen milestones on the road to extinc-
~g, P · es 7-18 in R Finer and M. Fitter, editors. The road to 
uo~. ct~on IUCN, Gland, Switzerland. 
extm 1 • 

R c. 1987. Loss of genetic diversity from managed pop­
La~, . interacting effects of drift, mutation, immigration, se· 
uia~ons.and population subdivision. Conservation Biology 
lectiOn 
1:143-157-

Lande R 1988. Genetics and demography in biological con· 
~ SCience 241:1455-1460. servauon. 

Conservation Biology 
Volume S,No. :z.June 1991 

Mace & Lande 

Lande, R., and G. F. Barrowclough. 1987. Effective population 
size, genetic variation and their use in population manage­
mem. Pages 87-123 in M. E. Soule, editor. Viable populations 
for conservation. Cambridge University Press, Cambridge, En· 
gland. 

Lande, R, and S. H. Orzack. 1988. Extinction dynamics of age­
structured populations in a fluctuating envirorunent. PNAS 
85:7418-7421. 

Leslie, P. H. 1966. Journal of Animal Ecology 25:291. 

Maguire, LA., U.S. Seal, and P. F. Brossard. 1987. Managing 
critically endangered species: the Sumatran rhino as an exam­
ple. Pages 141-158 in M. E. Soule, editor. Viable populations 
for conservation. Cambridge University Press, Cambridge, En­
gland. 

May, R M., and It M. Anderson. 1979. Population biology of 
infectious diseases. Part II. Nature 280:455-461. 

May, R M., and S. K. Robinson. 1985. Population dynamics of 
avian brood parasitism. American Naturalist 126:475-494. 

Menges, E. S. 1990. Population viability analysis for an endan­
gered plant. Conservation Biology 4:52-62. 

·' 
Munton, P. 1987. Concepts of threat to the survival of species 
used in Red Data books and similar compilations. Pages 72-95 
in R Finer and M. Fitter, editors. The road to extinction. IUCN, 
Gland, Switzerland. 

Murphy, D. D., K. E. Freas, and S. B. Weiss. 1990. An environ­
ment-metapopulation approach to population viability analysis 
for a threatened invertebrate. Conservation Biology 4:41-51. 

Nobile, A. G., L M. Ricciardi, and L Sacerdote. 1985. Exponen­
tial trends of first passage-time densities for a class of diffusion 
processes with steady-state distribution. J. Appl. Probab. 
22:611-618. 

Oates,]. F. 1986. Action plan for African primate conservation: 
1986-1990. IUCN/SSC, Gland, Switzerland. 

Quinn, J. F., and A. Hastings. 1987. Extinction in subdivided 
habitats. Conservation Biology 1:198-208. 

Rabinowitz, D., S. Cairns, and T. Dillon. 1986. Seven forms of 
r:trity and their frequency in the flora of the British Isles. Pages 
182-204 in M. E. Soule, editor. Conservation biology-the sci­
ence of scarcity and diversity. Sinauer Associates, Sunderland, 
Massachusetts. 

Schreiber, A., R Wirth, M. Riffel, and H. von Rompaey. 1989. 
Weasels, civets, mongooses and their relations: an action plan 
for the conservation of mustelids and viverrids. IUCN, Gland, 
Switzerland. 

Scott, P.,J.A. Burton, and R Fitter. 1987. Red Data Books: the 
historical background. Pages 1-5 in R Fitter and M. Fitter, 
editors. The road to extinction. IUCN, Gland, Switzerland. 

Seal, U.S., E. T. Thome, M.A. Bogan, and S. H. Anderson. 1989. 
Conservation biology and the black-footed ferret. Yale Univer­
sity Press, New Haven, Connecticut. 



Mace & Lande 

Shaffer, M. L 1981. Minimum population sizes for species con­
servation. Bioscience 31:131-134. 

Sh31fer, M_ L 1983. Determining minimum viable population 
sizes for the grizzly bear. Int. Conf. Bear Res. Manag. 5:133-
1.39. 

Shaffer, M. L. 1987_ Minimum viable populations; coping with 
uncertainty. Pages 69-86 in M. E. Soule, editor. Viable popu­
lations for Conservation. Cambridge University Press, Cam­
bridge, England_ 

shaffer, M_ L 1990. Population viability analysis. Conservation 
Biology 4:39-40-

Threllened Species Categories 157 

Soule, M. E. 1983. What do we really know about extinction? 
Pages 111-124 in C. Schonewald-Cox, S. Chambers, B. Mac­
Bryde, and L. Thomas. Genetics and conservation. Benjamin/ 
Cummings, Menlo Park, California. 

Soule, M. E., editor. 1987. Viable populations for conservation. 
Cambridge University Press, Cambridge, England. 

Soule, M. E., and D_ Simberloff_ 1986. What do ecology and 
genetics tell us about the design of nature reserves? Biological 
Conservation 35:19-40. 

Conservation Biology 



Features 

Draft IUCN Red List Categories, Version 2.2 

Georgina Mace and Simon Stuart 

I. Introduction 

The threatened species categories now used in 
Red Data Books and Red Lists have been in 
place, with some modification, for almost 30 
years. Since their inception they have become 
widely recognized internationally, and they 
are now used in a whole range of publications 
and listings produced by IUCN as well as by 
numerous governmental and non-governmen­
tal organizations. The Red Data Book catego­
ries provide an easily and widely understood 
method for highlighting those species under 
higher extinction risk, so as to focus attention 
on conservation measures designed to protect 
them. The system has worked well under the 
existing definitions. and underlies many valu­
able conservation assessments and manage­
ment plans. However, with the increasing 
recognition that the resources available for 
conservation are very limited and need to be 
allocated rationally among many different de­
mands, the categories have been used more 
frequently for setting priorities for conserva­
tion action. It is this change in emphasis that 
has provoked recent moves to revise the cat­
egory definitions. 

The need to revise the categories has been 
recognized for some time. In 1984, the SSC 
held a symposium, "The Road to Extinction" 
(Fitter & Fitter 1987) which examin~d the 
issues in some detail, and at which a number of 
options were considered for the revised sys­
tem. However, no single proposal resulted. 
The current phase of development began in 
1987 with a request from the SSC Steering 
Committee to develop a new approach that 
would provide the conservation community 
with useful information for action planning. 

The revision has several aims: to provide an 
explicit system that can be applied consis­
tently by different people; to improve the ob­
jectivity by providing those using the criteria 
with clear guidance on how to evaluate differ-

ent factors that affect risk of extinction; to 
provide a system which will facilitate com­
parisons across widely different taxa; and to 
give people using threatened species lists a 
better understanding of how individual species 
were classified. In this document, proposals 
for new definitions for Red List categories are 
presented. The general aim of the new system 
is to provide an objective framework for the 
classification of species according to their ex­
tinction risk. This is intended to be equally 
applicable across taxa, and to be useful in the 
planning of conservation actions. 

The proposals presented in this document 
result 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 been 
used for classifying some set of species for 
conservation purposes. To clarify matters, and 
to open the way for future modifications as and 
when they become necessary, a system for 
version numbering is now being introduced as 
follows: 

Version 1.0: Mace & Lande (1991) 
The first paper discussing a new basis for the 
categories, and presenting numerical criteria 
especially relevant for large vertebrates. 

Version 2.0: Mace et al. (1992) 
A major revision of Version 1.0, including 
numerical criteria appropriate to all organisms 
and introducing the non-threatened categories. 

Version 2.1: IUCN (1993) 
Following an extensive consultation process 
within sse, a number of changes were made to 
the details of the criteria, and fuller explana­
tion of basic principles was included. A more 
explicit structure clarified the significance of 
the non-threatened categories. 
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Version 2.2: 1994 (this paper) 
Following further comments received and ad­
ditional validation exercises, some minor 
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 ap­
plication of the system is emphasized. 

In future, any application of the criteria should 
include the appropriate version number as given 
above. 

In the rest of this document, the proposed 
system is outlined in several sections. The 
Preamble presents some basic information 
about the context and structure of the proposal, 
and the procedures that are to be followed in 
applying the definitions to species. This is 
followed by a section giving definitions for 
terms used in a specific fashion within the 
definitions. Finally the definitions are pre­
sented, followed by the quantitative criteria 
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 guidelines 
followed. 

H. Preamble 

The following points present important infor­
mation on the use and interpretation of the 
categories (=Critically Endangered, Endan­
gered, etc.), criteria(= A to E), and sub-criteria 
(=a, b, etc., i, ii, etc.): 

. 1. Taxonomic Level and Scope of the 
Categorization Process 
The criteria can be applied to any taxonomic 
unit at or below the species level. The term 
"taxon" in the following notes, definitions, 
and criteria is used for convenience, and may 
represent species or lower taxonomic levels, 
including forms that are not yet formally de­
scribed. There is a sufficient range among the 
different criteria to enable the appropriate list­
ing of taxa from the complete taxonomic spec­
trum, with the exception of microorganisms. 
The criteria may also be applied within any 
specified geographical or political area al-
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though special notice should be taken of point 
II below. In presenting the results of applying 
the criteria, the unit and area under consider­
ation should be made explicit. The categoriza­
tion process should only be applied to wild 
populations reproducing naturally inside their 
natural range, and to populations resulting 
from benign introductions (defined in the draft 
IUCN Guidelines for Reintroductions as " ... an 
attempt to establish a species, for the purpose 
of conservation, outside its recorded distribu­
tion, but within an appropriate habitat and ceo­
geographical area") . 

2. Nature of the Categories 
All taxa listed as Critically Endangered qualify 
for Vulnerable and Endangered, and all listed 
as Endange~ed qualify for Vulnerable. To­
getherthese categories are described as "threat­
ened." The threatened species categories form 
a part of the overall scheme. It will be possible 
to place all taxa into at least one of the catego­
ries (see Fig. I). 

3. Role of the Different Criteria 
For listing as Critically Endangered, Endan­
gered, or Vulnerable, there are five quantita­
tive criteria; meeting any one of these criteria 
qualifies a taxon for listing at that level of 
threat. The different criteria (A-E) are derived 
from a wide review aimed at detecting risk 
factors across the broad range of organisms 
and the diverse life histories they exhibit. Even 
though some criteria will be inappropriate for 
particular taxa and some taxa will never qualify 
under particular criteria however close to ex­
tinction they come, there should be criteria 
appropriate for assessing threat levels for any 
taxon (other than microorganisms). The rel­
evant factor is whether any one criterion is 
met, not whether all are appropriate or all are 
met. 

4. Derivation of Quantitative Criteria 
The quantitative values in the criteria associ­
ated with threatened categories were devel­
oped through wide consultation, and are set at 
what are generally judged to be appropriate 
levels, even if no formal justification for these 
values exists. The levels for different criteria 
within categories were set independently but 
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Figure I. Structure of the Categories. 

against a common standard. Some broad con­
sistency between them was sought However, 
a given taxon should not be expected to meet 
all (A-E) criteria in a category; meeting any 
one criterion is sufficient. 

5. Implications of Listing 
Listing in the categories of Not Evaluated and 
Data Deficient indicates that no assessment of 
extinction risk has been made, though for dif­
ferent reasons. Until such time as an assess­
ment is made, species 1 is ted in these categories 
should not be treated as if they were non­
threatened, and it will be appropriate (espe­
cially for Data Deficient forms) to give them 
the same degree of protection as threatened 
taxa, at least until their status can be evaluated. 

Extinction is seen as a probabilistic or chance 
process. Thus, a listing in a higher extinction 
risk category implies a higher expectation of 
extinction, and over the time-frames under 
consideration more taxa listed here are ex­
pected to go extinct (without effective conser­
vation action) than taxa listed in the lower risk 
categories. However, the fact that some taxa 
listed at high risk persist, does not necessarily 
mean their initial assessment was inaccurate. 

6. Data Quality and the Importance 
of Inference and Projection 
The criteria are clearly quantitative in nature. 
However, the absence of high-quality data 

should not deter attempts to apply the criteria, 
as methods involving estimation, inference, 
and projection are emphasized to be sufficient 
throughout. Inference and projection may be 
based on extrapolation of current or potential 
threats into the future and their rate of change, 
or on extrapolation of factors related to popu­
lation abundance or distribution (including 
dependence on othertaxa), so long as these can 
reasonably be supported. Suspected or inferred 
patterns in either the recent past, present, or 
near future can be based on any of a series of 
related factors, and these factors should be 
specified. 

Taxa at risk from threats posed by future 
events of low probability but with severe con­
sequences (catastrophes) should be identified 
by the criteria (e.g. small distributions, few 
locations). Some threats need to be identified 
particularly early, and appropriate actions 
taken, because their effects are irreversible, or 
nearly so (pathogens, invasive organisms, hy­
bridization). 

7. Uncertainty 
The criteria should be applied on the basis of 
the available evidence on taxon numbers, trend 
and distribution, making due allowance for 
statistical and other uncertainties. In cases 
where a wide variation in estimates is found, it 
is legitimate to apply the precautionary prin­
ciple and use the lowest credible estimate. 
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Where data are insufficient to assign a cat­
egory (including Low Risk), the category of 
"Data Deficient" may be assigned. However, it 
is important to recognize that this category 
indicates that data are inadequate to determine 
the degree of threat faced by a taxon, not 
necessarily that the taxon is poorly known. In 
cases where there are evident threats to a taxon 
through, for example, deterioration of its only 
known habitat, it is important to attempt threat­
ened listing, even though there may be little 
direct information on the biological status of 
the taxon itself. The category "Data Deficient" 
is not a threatened category, although it indi­
cates a need to obtain more information on 
such species to determine their appropriate 
listing. 

8. Conservation Actions in the 
Listing Process 
The criteria for the threatened categories are to 
be applied to a taxon irrespective of whether 
conservation action is taking place. In cases 
where it is only conservation action that pre­
vents the taxon from meeting the threatened 
criteria, the designation of"Conservation De­
pendent" is appropriate. It is important to em­
phasize here that a taxon requires conservation 
action even if it is not listed as threatened. 

9. Documentation 
All taxon lists including categorization result­
ing from these criteria should state the version 
number of the category definitions as well as 
the criteria and sub-criteria that were met. No 
listing can be accepted as valid unless at least 
one criterion is given. If more than one crite­
rion or sub-criterion was met, then each should 
be listed. However, failure to mention a crite­
rron should not necessarily imply that it was 
not met. Therefore, if a re-evaluation indicates 
that the documented criterion is no longer met, 
this should not result in automatic down-list­
ing. Instead, the taxon should be re-evaluated 
with respect to all criteria to indicate its status. 
The factors responsible for triggering the crite­
ria, especially where inference and projection 
are used, should at least be logged by the 
evaluator, even if they cannot be included in 
published lists. 
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10. Threats and Priorities 
The category of threat is not necessarily suffi­
cient to determine priorities for conservation 
action. The category of threat simply provides 
an assessmenl of the likelihood of extinction 
under current circumstances, whereas a sys­
tem for assessing priorities for action will 
include numerous other factors concerning 
conservation action such as cc~ts, logistics, 
chances of success, and even perhaps the taxo­
nomic distinctiveness of the subject. 

11. Use at Regional Level 
The criteria are most appropriately applied to 
whole taxa at a global scale, rather than to 
those units defined by regional or national 
boundaries. Regionally or nationally based 
threat categories are best used with two key 
pieces of information: the global status cat­
egory for the taxon, and the proportion of the 
global population or range that occurs within 
the region or nation. However, if applied at 
regional or national level it must be recognized 
that a global category of threat may not be the 
same as a regional or national category for a 
particular taxon. For example, taxa that were 
classified as Vulnerable on the basis of their 
global declines in numbers or range might be 
Low Risk within a particular region where the 
populations were stable. Conversely, taxa clas­
sified as Low Risk globally might be Critically 
Endangered within a particular region where 
numbers were very small or declining, perhaps 
only because they were at the margins of their 
global range. 

12. Re-evaluation 
As circumstances change, re-evaluation of taxa 
against the criteria will be necessary, and list­
ings should indicate explicitly the taxa for 
which re-evaluation should occur within a 
short time-frame (typically within 5 years), or 
under some specified circumstance. This is 
especially important for taxa listed under Low 
Risk, but which are close to qualifying as 
Vulnerable or Conservation Dependent. 

13 . .Transfer Between Categories 
There are rules to govern the movement of taxa 
between categories. These are as follows: (A) 
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 5 years or more. (B) If the original 
classification is found to have been erroneous 
(based on reanalysis of the data or new infor­
mation), the taxon may be transferred to the 
appropriate category or removed from the 
threatened categories altogether, without de­
lay (but see Section 9). (C) Transfer from 
lower risk to higher risk categories of threat 
should be made without delay. 

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. Map­
ping 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 de­
pend on the taxa in question, and the origin and 
comprehensiveness of the distributional data. 
However, the thresholds for some criteria (e.g. 
Critically Endangered) necessitate mapping at 
a fine scale (in units of one square kilometer or 
finer). 

HI. Definitions 

Population 
Population is defined as the total number of 
individuals of the taxon. For functional rea­
sons, primarily owing to differences between 
life forms, population numbers are expressed. 
as numbers of mature individuals only. In the 
case of taxa biologically dependent on other 
taxa for all or part of their life cycles, biologi­
cally appropriate values for the host taxon 
should be used. 

Sub populations 
Subpopulations are defined as geographically 
or otherwise distinct groups in the population 
between which there is little exchange (typi­
cally one successful migrant individual or ga­
mete per year or less). 

Mature Individuals 
The number of mature individuals is defined as 

the number of individuals known, estimated, 
or inferred to be capable of reproduction. Where 
the population is characterized by normal or 
extreme fluctuations, the minimum number 
should be used. This measure is intended to 
count individuals capable of reproduction and 
should therefore exclude individuals that are 
environmentally, behaviorally, or otherwise 
reproductively suppressed in the wild. In the 
case of populations with biased adult or breed­
ing sex ratios 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 un­
able to survive alone (e.g. corals). In the case 
of taxa that natL•:ally lose all or a subset of 
mature individuals at some point in their life 
cycle, the estimate should be made at the 
appropriate time, when mature individuals are 
available for breeding. 

Generation 
Generation may be measured as the average 
age of parents in the population. 

Continuing Decline 
A continuing decline is a recent, current, or 
projected future decline whose causes are not 
known or not adequately controlled and so is 
liable to continue unless remedial measures 
are taken. Natural fluctuations will not nor­
mally count as a continuing decline, but an 
observed decline should not be considered to 
be part of a natural fluctuation unless there is 
evidence for this. 

Severe Decline 
A severe decline (criterion A) is a reduction in 
the number of mature individuals of at least the 
amount(%) stated over the time period (years) 
specified, although the decline need not still be 
continuing. A severe decline should not be 
interpreted as part of a natural fluctuation 
unless there is good evidence for this. Down­
ward trends that are part of natural fluctuations 
will not normally count as a severe decline. 

Extreme Fluctuations 
Extreme fluctuations occur in a number of taxa 
where population size or distribution area var-
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ies widely, rapidly, and frequently, with a 
variation greater than one order of magnitude. 

Severely Fragmented 
Severely fragmented is defined as the case 
where increased extinction risks result from 
the fact that most individuals within a taxon are 
found in small and relatively isolated sub­
populations. These small subpopulations may 
go extinct, with a reduced probability of 
recolonization. 

Extent of Occurrence 
Extent of occurrence is defined as the area 
contained within the shortest continuous imagi­
nary boundary that can be drawn to encompass 
all the known, inferred, or projected sites of 
present occurrence 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 occurrence can of­
ten be rr:easured by a minimum convex poly­
gon (the smallest polygon in which no internal 
angle exceeds 180 degrees and which contains 
all the sites of occurrence). 

Area of Occupancy 
Area of occupancy is defined as the area within 
the "extent of occurrence" (see definition) 
which is occupied by a taxon, excluding cases 
of vagrancy. The measure reflects the fact that 
a taxon will not usually occur throughout the 
area of its extent of occurrence, which may, for 
example, contain unsuitable habitats. The area 
of occupancy is the smallest area essential at 
any stage to the survival of a taxon (e.g. colo­
nial nesting sites, feeding sites for migratory 
taxa). The size of the area of occupancy will be 
a function of the scale at which it is measured, 
and should be at a scale appropriate to relevant 
biological aspects of the taxon. The criteria 
include values in km2

, and thus to avoid errors 
in classification, the area of occupancy should 
be measured on grid squares (or equivalents) 
which are sufficiently small (see Figure 2). 

Quantitative Analysis 
A quantitative analysis is defined here as the 
technique of population viability analysis 
(PV A),oranyotherquantitative form of analy-
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Figure 2. Two examples of the distinction between 
extent of occurrence and area of occupancy. (a) and 
(b) are the spatial distribution of known, inferred, or 
projected sites of occurrence. (c) and (d) show one 
possible boundary to the extent of occurrence, which 
is the measured area within this boundary. (e) and 
(f) show one measure of area of occupancy which 
can be measured by the sum of the occupied grid 
squares. 

sis, which estimates the extinction probability 
of a taxon or population based on the known 
life history and specified management or non­
management options. In presenting the results 
of quantitative analyses, the structural equa­
tions and the data should be explicit 

IV. The Categories 

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 captiv­
ity, or as a naturalized population (or popula­
tions) well outside the past range. A taxon is 
presumed extinct in the wild when exhaustive 
surveys in known and/or expected habitat, at 
appropriate times (diurnal, seasonal, annual), 
throughout its historic range have failed to 
record an individual. Surveys should be over 
a time frame appropriate to the taxon's life 
cycle and life form. 

Critically Endangered (CR) 
A taxon is Critically Endangered when it is 
facing an extremely high risk of extinction in 
the wild in the immediate future, as defined by 
any of the criteria (A to E) on page 20. 

Endangered (EN) 
A taxon is Endangered when it is not Criti­
cally Endangered but is facing a very high risk 
of extinction in the wild in the near future, as 
defined by any of the criteria (A to E) on pages 
20-21. 

Vulnerable (VU) 
A taxon is Vulnerable 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 criteria (A 
to E) on pages 21-22. 

Conservation Dependent (CD) 
Taxa that do not currently qualify as Critically 
Endangered, Endangered, or Vulnerable, may 
be classified as Conservation Dependent. To 
be considered Conservation Dependent, a 
taxon must be the focus of a continuing taxon­
specific or habitat-specific conservation pro­
gram which directly affects the taxon in 
question. The cessation of this conservation 
program would result in the taxon qualifying 
for one of the threatened categories above. 

Low Risk (LR) 
A taxon is Low Risk when it has been evalu­
ated and does not qualify for any of the catego­
ries Critically Endangered, Endangered, 
Vulnerable, Conservation Dependent, or Data 
Deficient. It is clear that a range of forms will 

be included in this category including: (i) those 
that are close to qualifying for the threatened 
categories (ii) those that are of less concern 
and (iii) those that are presently abundant and 
unlikely to face extinction in the foreseeable 
future. It may be appropriate to indicate into 
which of these three classes taxa in Low Risk 
seem to fall. It is especially recommended to 
indicate an appropriate interval, or circum­
stance, before re-evaluation is necessary for 
taxa in the Low Risk class, especially for those 
ir.dicated in (i) above. 

Data Deficient (DD) 
A taxon is Data Deficient when there· is inad­
equate information to make a direct, or indi­
rect, 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 biology well known, but appropriate data on 
abundance and/or distribution is lacking. DD 
is therefore not a category of threat or Low 
Risk. Listing of taxa in this category indicates 
that more information is required. Li..,ting a 
taxon as D D acknowledges the possibility that 
future research will show that threatened clas­
sification is appropriate. It is important to 
make positive use of whatever data are avail­
able. In many cases great care should be exer­
cised in choosing between DD and threatened 
status. If the range of a taxon is suspected to be 
relatively circumscribed, if a considerable pe­
riod of time has elapsed since the last record of 
the taxon, or if there are reasonable chances of 
unreported surveys in which the taxon has not 
been found, or that habitat loss has had an 
unfavorable impact, threatened status may wei I 
be justified. 

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

V. The Criteria for Critically 
Endangered, Endangered, and 
Vulnerable 

Critically Endangered (CR) 
A taxon is Critically Endangered when it is 
facing an extremely high risk of extinction in 
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the wild in the immediate future, as defined by 
any of the following criteria (A to E): 

A. Population reduction in the form of eitlzer 
ofthe following: 

1. An observed, estimated, inferred, or sus­
pected severe decline of at least 80% 
during the last I 0 years or 3 generations 
for which data are available, based on 
(and specifying) any of the foltowing: 
(a) direct observation; (b) a decline in 
area of occupancy, extent of occurrence 
and/or quality of habitat; (c) actual or 
potential levels of exploitation; (d) the 
effects of introduced taxa, hybridiza-· 
tion, pathogens, pollutants, competitors, 
or parasites. 

2. A severe decline of at least the rate 
specified in A I that is projected, ob­
served, inferred, or suspected to be likely 
to occur in the near future, based on (and 
specifying) any of (b), (c), or (d) above. 

B. Extent of occurrence estimated to be less 
than 100 km2 or area of occupancy esti­
mated to be less than I 0 km2, and estimates 
indicating any two of the following: 

I. Severely fragmented or found only at a 
single location. 

2. Continuing decline, observed, inferred, 
or projected, in any of the following: (a) 
extent of occurrence; (b) area of occu­
pancy; (c) area, extent, and/or quality of 
habitat; (d) number of locations or sub­
populations; (e) number of mature indi­
viduals. 

3. Extreme fluctuations in any of the fol­
lowing: (a) extent of occurrence; (b) 
area of occupancy; (c) number of loca­
tions or subpopulations 

C. Population estimated to number less than 
250 mature individuals and either: 

I. An estimated continuing decline of at 
least 25% within 3 years or one genera­
tion, whichever is longer or 

2. A continuing decline, observed, pro­
jected, or inferred, in numbers of mature 
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individuals and population structure in 
the form of either (a) severely frag­
mented (i.e. no population estimated to 
contain more than 50 mature individu­
als); (b) all individuals are in a single 
subpopulation. 

D. Population estimated to number less than 
50 mature individuals. 

E. Quantitative analysis showing the prob­
ability of extinction in the wild is at least 
50%within5 yearsor2generations, which­
ever is the longer. 

Endangered (EN) 
A taxon is Endangered when it is not Criti­
cally Endangered but is facing a very high risk 
of extinction in the wild in the near future, as 
defined by any of the following criteria (A to 
E): 

A. Population reduction in the form of either of 
the following: 

I. An observed, estimated, inferred, or sus­
pected severe decline of at least 50% 
during the last I 0 years or three genera­
tions for which data are available, based 
on (and specifying) any ofthe following: 
(a) direct observation; (b) a decline in 
area of occupancy, extent of occurrence 
and/or quality of habitat; (c) actual or 
potential levels of exploitation; (d) the 
effects of introduced taxa, hybridiza­
tion, pathogens, pollutants, competitors 
or parasites. 

2. A severe decline of at least the rate 
specified in A 1 that is projected, ob­
served, inferred, or suspected to be likely 
to occur in the near future, based on (and 
specifying) any of (b), (c), or (d) above. 

B. Extent of occurrence estimated to be less 
than 5,000 km2 or area of occupancy esti­
mated to be less than 500 km2, and esti­
mates indicating any two (if the following: 

I. Severely fragmented or found only at no 
more than five locations. 

2. Continuing decline, inferred, observed 
or projected, in any of the following: (a) 
extent of occurrence; (b) area of occu-



pancy; (c) area, extent and/or quality of 
habitat; (d) number of locations or sub­
populations; (e) number of mature indi­
viduals. 

3. Extreme fluctuations in any of the fol­
lowing: (a) extent of occurrence; (b) 
area of occupancy; (c) number of loca­
tions or subpopulations 

c. Population estimated to number less than 
2,500 mature individuals and either: 

1. An estimated continuing decline of at 
least 20% within 5 years or 2 genera­
tions, whichever is longer, or 

2. A continuing decline, observed, pro­
jected, or inferred, in numbers of mature 
individuals and population structure in 
the form of either (a) severely frag­
mented (i.e. no population estimated to 
contain more than 250 mature individu­
als); (b) all individuals are in a single 
subpopulation. 

D. Population estimated to number less than 
250 mature individuals. 

E. Quantitative analysis showing the prob­
ability of extinction in the wild is at least 
20% within 20 years or 5 generations, which­
ever is the longer. 

Vulnerable (VU) 
A taxon is Vulnerable 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 
criteria (A to E): 

A. Population reduction in the form of either of 
the following: 

I. An observed, estimated, inferred, or sus­
pected severe decline of at least 50% 
during the last 20 years or 5 generations 
for which data arc available, based on 
(and specifying) any of the following: 
(a) direct observation; (b) a decline in 
area of occupancy, extent of occurrence 
and/or quality of habitat; (c) actual or 
potential levels of exploitation; (d) the 
effects of introduced taxa, hybridiza-

tion, pathogens, pollutants, competitors, 
or parasites. 

2. A severe decline of at least the rate 
specified in A l that is projected, ob­
served, inferred, or suspected to be I ike! y 
to occur in the near future, based on (and 
specifying) any of (b), (c), or (d) above. 

B. Extent of occurrence estimated to be less 
than 20,000 km2 or area of occupancy esti­
mated to be less than 2,000 km 2

, and esti­
mates indicating any two of the following: 

I. Severely fragmented or found at no more 
than ten locations. 

2. Continuing decline, inferred, observed, or 
projected, in any of the following: (a) 
extent of occurrence; (b) area of occupancy; 
(c) area, extent, and/or quality of habitat; 
(d) number of locations or subpopulations; 
(e) number of mature individuals. 

3. Extreme fluctuations in any of the follow­
ing: (a) extent of occurrence; (b) area of 
occupancy; (c) number of locations or sub­
populations 

C. Population estimated to number less than 
10,000 mature individuals and either: 

I. An estimated continuing decline of at 
least 20% within l 0 years or 3 genera­
tions, whichever is longer, or 

2. A continuing decline, observed, pro­
jected, or inferred, in numbers of mature 
individuals and population structure in 
the form of either (a) severely frag­
mented (i.e. no population estimated to 
contain more than 1,000 mature indi-

.... viduals); (b) all individuals are in a single 
sub population. 

D. Population very small or restricted in the 
form of either of the following: 

I. Population estimated to number less than 
1000 mature individuals. 

2. Population is characterized by an acute 
restriction in its area of occupancy (typi­
cally less than I 00 km2

) or in the number 
of locations (typically less than 5). Such 
a taxon would thus be prone to the cf-
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fects of human activities (or stochastic 
events whose impact is increased by 
human activities) within a very short 
period of time in an unforeseeable fu­
ture, and is thus capable of becoming 
Critically Endangered or even Extinct in 
a very short period. 

E. Quantitative analysis showing the prob­
ability of extinction in the wild is at least 
10% within 100 years. 

VI. Some Examples of the 
Application of the Criteria 

During the process of developing the new draft 
Red List categories and criteria, it has become 
clear that it is very hard to understand how the 
proposed new system actually works without 
seeing some worked examples of particular 
species. To assist in understanding the pro­
cess, eight species have been chosen as ex­
amples. Most of these species are not 
particularly well-known, thus demonstrating 
that the criteria do not require large amounts of 
quantitative data to be available before they 
can be applied. 

Ceratotherium simum 
The white rhinoceros Ceratotherium simum is 
the least threatened of the world's five species 
of rhinoceros. The northern subspecies is 
Critically Endangered and is restricted to 
Garamba National Park in Zaire, where only 
33 animals survive. The southern subspecies 
is largely confined to South Africa, where it 
has been increasing for many years under strict 
protection, and now numbers more than 6,000 
individuals. 

Criterion A. The species does not qualify as 
Threatened, since it is not in decline, nor is 
there any sign of breakdown in the protection 
system in South Africa that would result in a 
high level of poaching. 

Criterion B. The species does not qualify as 
Threatened, since its area of occupancy is 
greater than 2,000 km2

• 
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Criterion C. The species does not qualify as 
Threatened, since although it has a population 
ofless than I 0,000 mature individuals, it is not 
in decline. 

Criterion D. The species does not qualify as 
Threatened, since its population is greater than 
1,000 mature individuals. 

Conservation Dependent. The species cer­
tainly qualifies, since the cessation of the con­
servation programme in South Africa would 
result in the species qualifying as Threatened 
very rapidly. 

Conclusion. List as Conservation Dependent. 

Columba mayeri 
The pink pigeon Columba mayen is endemic 
to Mauritius, where it has declined to a tiny 
population of around 20 birds. A newly re­
introduced popuation at a different site might 
offer the only hope for the species in the wild. 
Since the species obviously satisfies criterion 
D for Critically Endangered, it is not essential 
to test it against the other criteria. However, a 
Population Viability Analysis has been carried 
out on this species, which indicates a probabil­
ity of extinction in the wild of 50% in two 
generations, hence qualifying as Critically En­
dangered. 

Conclusion. List as Critically Endangered 
under Criteria D and E. 

Eos cyanogenia 
The black-winged lory Eos cyanogenia is a 
parrot that is restricted to the small Indonesian 
islands of Biak, Manim, Meos Num, Numfor, 
and Supiori. The species has almost certainly 
declined as a result of loss of forest habitat, 
though it is still reported to be relatively com­
mon on forested areas of Biak. International 
trade has accelerated since I 987, giving cause 
for concern for this species, especially in view 
of its very restricted distribution. 

Criterion A. Given the number of birds re­
ported in international trade, and the small 
wild population, a postulated decline of 50% in 



the last ten years, or a projected decline of 50% 
in the next ten years, is supportable. The 
species can therefore be listed as Endangered 
under criterion A. 

Criterion B. The species is likely to have a 
distribution of less than 20,000 km2

, and is in 
decline, and since its distribution is severely 
f~agmented, it satisfies this criterion at the 
Vulnerable leveL 

Criterion C. The species almost certainly 
satisfies this criterion at the Vulnerable level, 
since its population is believed to be less than 
10,000 mature individuals, and its rate of de­
cline is probably at least 20% during the last I 0 
years. 

Conclusion. Since the species qualifies as 
Endangered under criterion Ale and Vulner­
able under criteria B I & B2e and C I, the 
former takes precedence, and it is listed as 
Endangered. 

Eretmochelys imbricata 
The hawksbill turtle Eretmochelys imbricata 
is a very widespread species, known to nest in 
at least 60 countries in the tropics and sub trop­
ics, but suspected to nest in more. Compared 
with some other marine turtle species, the total 
numbers appear to be quite small (a minimum 
of 15,000- 25,000 females nest annually). It 
can be inferred that the relative rarity of the 
hawksbill is largely the result of prolonged 
over-exploitation for eggs and the interna­
tional tortoiseshell trade. 

Criterion A. Assuming the generation length 
to be 40 years, it is a supportable hypothesis 
that the species has declined by 50% over the 
last three generations (120 years), thus quali­
fying as Endangered. 

Criterion B. The species does not qualify in 
view of its very wide distribution. 

Criteria C and D. The species does not qualify, 
since more than 10,000 mature individuals 
survive. 

Conclusion. List as Endangered under crite­
rion A2c. 

Dyscophus antongilii 
This large frog is endemic to Madagascar, 
where it has a very small distribution in the east 
of the country, mainly between Maroantsetra 
and Andevoranto, and further south around 
Ambatovaky. The species favours swamps, 
shallow pools and water ditches, and although 
the status of the species is poor! y known, it can 
be found in large concentrations. It is probably 
suffering from loss of habitat. The species 
appeared in the international pet trade prior to 
its listing on Appendix I in 1987. 

Criteria A. It is unlike!y that the decline in this 
species has amounted to, or will amount to, 
50% in 20 years or five generations, and so 
does not qualify as Threatened under this cri­
terion. 

Criterion B. The area of distribution of this 
species is almost certainly less than 10,000 
km2

• If it is assumed, probably correctly, that 
the species is in decline, and that its population 
is severely fragmented, then it would qualify 
as Vulnerable under criterion B. 

Criteria C and D. Given that it can occur in 
large concentrations, the population of this 
species is probably greater than 10,000 mature 
individuals, and so the species does not qualify 
as Threatened under these criteria. 

Conclusion. List as Vulnerable under criterion 
BI & B2c. 

Partula rosea 
Partula rosea is a land snail that is endemic to 
the island of Huahine in French Polynesia. Its 
approximate range has been assessed by field 
biologists. Partulid snails have become extinct 
in recent years on all the surrounding islands 
following the introduction (either accidental 
orintentional)ofthe predatory snail Euglandina 
rose a. The last visit to the island by experts on 
Partula was in 1991, and no Euglandina were 
seen at that time. However, based on the 
colonisation of other islands in French 
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Polynesia, Euglandina is expected to invade 
during the next ten years. 

Criterion A. Although currently stable, a de­
cline of 50% over the next ten years is pro­
jected on the basis of the likely introduction of 
a predatory species, and the species thus quali­
fies as Endangered. 

Criterion B. The species probably has an area 
of occupancy of less than 500 km2

, occurs at no 
more than five locations, and is facing a pro­
jected decline following the introduction of a 
predator, and thus qualifies as Endangered. 

Criteria C and D. The species probably still 
has a large population, and so does not qualify 
under these criteria. 

Conclusion. List as Endangered under criteria 
A2d and Bl & B2e. 

Aztekium ritteri 
Aztekium ritteri is one of the most unusual 
Mexican cacti, and is prized by cacti collec­
tors. The population is estimated to number in 
the millions, but it is restricted to a single 
valley covering only 50 km2• The species has 
probably declined somewhat, since it has been 
subject to heavy collecting for many years. 

Criterion A. Although the species has prob­
ably declined, in view of its large population 
size, it seems unlikely that the collecting pres­
sure has been sufficient to cause a decline of 
50% over the last 20 years or five generations. 

Criterion B. The species qualifies as Endan­
gered under this criterion, in view of its area of 
occupancy of only 50 km2, and the fact that it 
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probably occurs in only one location, and is in 
decline. 

Criteria C and D. The species does not qualify 
in view of its large population size. 

Conclusion. List as Endangered under crite­
rion B I & B2e. 

Paplziopedalum stonei 
The species of slipper orchid is found in the 
limestone cliffs and hills of western Sarawak, 
Malaysia. It is in decline as a result of lime­
"stone quarrying and mining. It is also poten­
tially at risk from international trade. 

Criterion A. The species is believed to have 
declined in the past, or be likely to decline in 
the future, by at least 50% during I 0 years or 
three generations, and as such qualifies as 
Endangered. 

Criterion B. The species has an area of occu­
pancy of less than 500 km2

, has a fragmented 
distribution, and is in decline, and so qualifies 
as Endangered. 

Criteria C and D. The species probably has a 
population of more than 2,500 mature indi­
viduals, and so could not qualify as Endan­
gered under these criteria. If its population is 
less than I 0,000 mature individual, it would 
qualify and Vulnerable under criterion C. 

Conclusion. List as Endangered under criteria 
A2b and B I & 82c. 
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3 0. Barquez, R. M., M. A. Mares, and R. A. Ojeda. 1991. Mammals of Tucumanl Mamiferos de Tucuman. 282. 
University of Oklahoma, Norman. 
bilingual text. Illustrated by Norberta Giannini. lllustratations and Maps. 
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Veterinary Report. Jersey Wildlife Preservation Trust Annual Report 7: 55-56. 
veterinary medicine/toxicity. 
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Academia Brasilerira de Ciencias 52 (1): 135-142. 
taxon<Jmy/biology. 

65. Cranbrook, E. o. 1988. The contribution of archaeology to the zoogeographer ofBorneo, with the first record 
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and Baylor Counties, Texas, exclusive of camelidae. Texas Tech University. 
Occasional Papers No. 124. 28 p. 
taxonomy. 
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died. Necropsy was performed and on the basis of histological and morphological examination disseminated 
coccidioidomycosis was determined to be the cause of death. The liver contained pyogranulomas with 
numerous foreign body-type cells which contained spherules. The diagnosis was confirmed by positive 
staining of deparaffinized and trypsinized sections, using fluorescence-conguated anti-globulins specific for 
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91. Emmons, L. H. 1990. Neotropical Rainforest Mammals: A Field Guide. Chicago: University of Chicago Press. 
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cervicapra) as well as on equine ascaridae and lesser and major equine Strongyli in Shetland pony. The 
same broad anthelminthic action of the substance was not confirmed, however in dromedary (Camelus 
bactrianus). Ivermectin had no effect either on coccidia. Since both preparations exhibited strong 
ascaricidal, insecticidal, and anthelminthic effectiveness, with hardly any side effects being caused, their final 
testing and therapeutic use is recommended for these and other species of zoo animals. 
ivermectin/sarcoptes/dermatology/parasitology. 

113. Gale, N., and C. Sedgwick. 1968. A note on the woolly tapir at the Los Angeles Zoo. Int. Zoo Yearbook (8): 
211-212. 
management/veterinary medicine, general. 

114. Gambarian, P. P. 1972. How Mammals Run; Anatomical Adaptations. New York: Halsted Press Book. 

anatomy/behavior/musculoskeletal. 
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collected on tapir (Tapirus terrestris) in the Department of Santa Barbara, and for the first time in the 
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Leu-Thr-Arg-Pro-Arg-Tyr.NH2. Zebra PP was identical to Prezwalski's horse PP, rhinoceros PP contained 
three substitutions relative to the horse (Ser for Alai, Leu for Met3, and Glu for Gln16), and tapir PP 
contained one substitution relative to the horse (Leu for Met3). On the basis of morphological 
characteristics and the fossil record, the rhinocerotids are classified with the tapirids in the suborder 
Ceratomprpha, whereas the horse and zebra belong to a seperate suborder,Hippomorpha. On the basis of 
structural similarity of the PP molecules,however, it would appear that the tapir is more closely related to 
the horse than to the rhinoceros. Theseobservations provide a further example of the need for extreme 
caution when inferring taxonomic or phylogenie relationships between species from the structures of 
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Prezwalski's horse and the mountain zebra (suborder Hippomorpha) is the same as that from the domestic 
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biology. 

132. ---. 1989. Ear marking in perissodactyla. Lynx 25: 29-40. 
behavior/biology. 
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anatomy/ gastrointestinal. 
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173. Leat, W. M. F., C. A. Northrop, N. Buttress, and D. M. Jones. 1979. Plasma lipids and lipoprotiens ofsome 
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(Diesing,1835) sambon,1922 in a Malayan tapir (Tapirus indicus). Kajian Vet 18 (2): 195-197. 
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176. Lekagul, B., and J. A. McNeely. 1977. Asian or Malayan tapir. Mammals of Thailand. 648-650. 
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177. Lindberg, A. 1984. Ein Albinotischer flachland tapir (T. terrestris) in kolmardens djurpark [An albino lowland 
tapir (T. terrestris)]. Zoologische Gart.,Jena 54 (4-5): 357-359. 
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178. Lock, R. 1991. Foot problems with tapirs at Twycross Zoo. Rate/18 (5): 141-143. 
foot problems/dermatology/management. 
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Ontario Museum Life Sciences Misc.Publ., 226-240. 
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George, Allen, Unwin. 
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181. Mahler, A. E. 1984. Activity budgets and use of exhibit space by South American tapir (Tapirus terrestris) in a 
zoological park setting. Zoo Bioi. 3 (2): 35-46. 
Six individuals ofTapirus terrestris (two adult males, one juvenile male, and three adult females) were 
observed the first three months of 1982 at Audubon Park and Zoological Garden. Data for fourteen 
behavioral states were collected by scan sampling at ten-minute intervals throughout the day and twice 
throughout the night in an open-air, mixed species exhibit. The data were analyzed to calculate activity 
budgets and space use. Sleeping, eating, foraging, walking and standing made up the major portions of the 
activity budgets. "Natural" activity patterns, as in the wild for browsing ungulates, were displayed under 
captivity in variously modified form. The characteristics of an individual, especially the reproductive state, 
affected both activity budget and space use. Zoo regimen significantly modified activity budgets and space 
use by the animals. 
management/biology/behavior. 

182. Mallinson, J. C. C. 1968. American tapir Tapirus terrestris juvenile to adult pelage. Jersey Wildlife 
Preservation Trust Annual Report 5: ii. 
biology/husbandry. 

183. Mallinson, J. J. C. 1969. Reproduction and development ofBrazilian tapir, Tapirus terrestris. Annual Report 
of the Jersey Wildlife Preservation Trust 6: 47-52. 
reproduction/neonatology. 

184. ---. 1969. Reproduction and development of Brazilian tapir, Tapirus terrestris. Annual Report of the Jersey 
Wildlife Preservation Trust 6 (47-52): 
reproduction/neonatology/management. 

185. Maluf, N. S. R. 1991. The kidney oftapirs: a macroscopical study. Anat Rec 231 (1): 48-62. 
renal! anatomy. 

186. Mann, P. C., M. Bush, D. L. Janssen, E. S. Frank, and R. J. Montali. 1981. Clinicopathologic correlations of 
tuberculosis in large zoo animals. JAm Vet Med Assc 179 (11 ): 1123-1129. 
tuberculosis/bacterial disease. 

187. March Mifsut, I. J. 1994. Situacion actual del Tapir en Mexico [Current status ofthe tapir in Mexico]. Serie 
Monograjica, Centro de Investigaciones Ecologicas des Sureste 1: 41 p. 
The Baird's Tapir Tapirus bairdii (Gill, 1865), is an endangered animal throughout all its present 
distribution. Some remnant populations can still be found in Mexico. Originally, this species was distributed 
in seven states of southern Mexico, but it is possible that the tapir could be already extinct in the states of 
Veracruz, Yucatan, and maybe also in Tabasco. In Mexico, the total original habitat for the tapir covered an 
extensive area which now has been reduced to less than a half Based on reports from several authors as 
well as records generated by the author as well as records generated by the author from 1984 to 1992, this 
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pape-r presents 36 records of distribution of the tapir in southern Mexico. Based on this analysis, it is 
concluded that the tapir occurs from the sea level to 1,900 meters in altitude and in several types of 
rain:C<>rest, savannahs, and cloud forests. The main characteristics of the tapir's habitat in some of the verified 
areas of its distribution are described and specific measures for the conservation of the species are 
prop<>sed. 
conservation/biology/distribution/Mexico/nutrition. 

188. Matola, S. 1992. News from the field: Belize. Tapir Conservation. IUCNISSC Tapir Specialist Group 
Newsletter 3: 
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190. Mazur, G., and G. Braunitzer. 1984. The primary structure ofthe hemoglobins from a lowland tapir(Tapirus 
terrestris, perissodactyla): Glutamic acid in position 2 ofthe .beta. chains. Hoppe-Seyler's Z. Physiol. Chem. 
365 (9): 1097-1106. 
The hemoglobins from a lowland tapir(Tapirus terrestris) were analyzed and the complete primary structure 
is described. The globin chains were separated on CM cellulose column in 8m urea and the amino-acid 
sequences were determined in the liquid phase sequenator.The results show that globin consists of two 
.alpha. chains (.alpha.! and .alpha.II) and .beta. major and .beta. minor components. The .alpha. chains differ 
only at one position: .alpha.! contains aspartic acid and .alpha.II glycine. The .beta. chains are 
heterogeneous: aspartic and glutamic acid were found at positions .beta.21 and .beta.73 ofthe .beta. major 
components and asparagine and serine at position .beta.l39. In the .beta. minor components four positions 
were found with more than one amino acid, namely .beta.2, .beta.4, .beta.6, and .beta.56. 
hematology. 

191. McCiearn, D. 1992. The rise and fall of a mutalism? Coatis,tapirs,and ticks on Barro Colorado Island,Panama. 
Biotropica 24 (2a): 220-222. 
biology/behavior. 
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194. Medway, L. 1974. Food of a tapir, Tapirus indicu.s. Malayan Nature Joumal28 (2): 90-93. 
Reports the composition of vegetation browsed by T. indicus in a selectively logged lowland area of 
Trengganu, Peninsular Malaysia. Browsing was very selective and caused little damage. The browsed 
species were all typical of secondary forest or deforested land. 
nutrition/biology. 
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cJ<X was used to immobilize 3 adult and 1 juvenile mountain tapirs. Subjective quality of anesthesia was 
judged to be good-excellent. (Xylazine 0.103 mglkg, ketamine 0.26 mglkg, and carfentanil 5.4 uglkg) 
Induction and recovery were smooth and without complications. Due to the length of procedures 
performed, anesthesia was maintained with isoflurane and propofol. Propofol given as slow iv bolus to 
effect (-0.3 mg/kg). Heart rate, respiratory rate, and 02 saturation were stable throughout the procedures. 
All animals were reversed with naltrexone at a rate of 100:1 and yohimbine (0.13 mglkg iv). No procedures 
were performed with carfentanil as a sole induction agent in mountain tapirs. 
Anesthesia. 
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tapir]. Der Zoo/. Garten NF. (20): 51-52. 
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R Us I(.. K. ,. K., and B. Lundrigan. 1987. Mother-young relationships in captive ungulates:variability and 
214 · a t~stering. Animal Behaviour 34: 134-145. 
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oat) and 3 perissodactyls(rhino,tapir and donkey) were isolated and compared by means of gel 
glectrophoretictechniques and immunodiffusion. In addition beta-crystallins from whale and dog were used 
~n this study. Although these beta-crystallins were not identical, a high degree of similarity was found 
~etween animals of the same order. Furthermore all species seem, like previously found in the calf, to have 
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one major component (betaBp) with identical electrophoretic properties, which is shared by both 
beta<:H(igh))-crystallin and beta(L(ow))-crystallin. This suggests a conservative character of this polypeptide 
in evolution. The most striking differences between artiodactyls and perissodactyls are found in the 
bet a (E)-aggregates, especially apparant is the occurence of the polypeptide, designated as betaB 1 in the 
calf,. in the investigated artiodactyl species, but not in the perissodactyls. This results is sustained by 
immunodiffusion studies. Moreover these latter experiments also indicate that in whale and dog a 
polypeptide occurs, which is immunologically related to betaB 1 from the calf The resultsmay be explained 
bby t:he loss or profound structural change of this polypeptide in the course ofperissodactyl evolution. 
taxonomy/ophthalmology. 

217. Rambo,. A T. 1978. Bows, blowpipes and blunderbusses: ecological implications ofweapons change among 
the Malaysian Negritos. Malayan Nature Joumal32 (2): 209-216. 

biology. 

218. Ramsay,. E. C., and Z. Zainuddin. 1993. Infectious diseases ofthe rhinoceros and tapir. Zoo and Wild Animal 
Medicine 3: 459-466. 
bacterial disease/fungal disease/parasitology/mycobacterium tuberculosis/salmonellosis/tuberculosis. 
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Metropolitan Toronto Zoo. Proceedings American Association of Zoo Veterinarians 1975: 16-42. 
anesthesia. 

220. Ray, C. E. a. S. E. 1984. Pleistocene tapirs in the eastern USA. Carnegie Mus.Nat.Hist.Spec.Publ. 0 (8): 
283-3 15. 
taxonomy. 

221. Read, B. 1987. Breeding and management ofthe Malayan tapir at St.LouisZoo,Missouri,USA. International 
Zoo Yearbook 24125: 294-297. 
management/husbandry. 

222. Redford, D. H., and J. F. Eisenberg. 1992. Mammals of the Neotropic. Volume 2: The Southern Cone- Chile, 
Argentina, Uruguay, Paraguay. Chicago: University of Chicago Press. 
Redford, D.H.//Eisenberg, J.F. 
Mammals ofthe Neotropic. Volume 2: The Southern Cone- chile, Argentina, Uruguay, Paraguay. 
natural history/biology/conservation. 
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Latin American Mammalogy: History, Biodiversity, and Conservation. eds. M.A. Mares, and D. J. 
Scbmidly, 227-234. Norman, Oklahoma and London: University of Oklahoma Press. 
biology/conservation/natural history. 
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225. Reichel, K. 1982. Tapirs. Handbook of Zoo Medicine. eds H. G. Klos, and E. M. Lang,New York, London: 
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Tapir bibliogrphy Part I (3/95) 23 

226. Reichel, K., and H. Mayer. 1972. Herpes virusinfektion bei Tapiren [Herpesvirus infection in tapir]. 
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herpes virus/viral disease. 
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taxonomy. 
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233. Saez, H., J. Rinjard, and L. Strazielle. 1974. Infection of a tapir with Microsporum canis. Bulletin Mensztel de 
Ia Societe Veterinaire Pratique de France 58 (7): 335-338. 
Squamous lesions were observed on a male tapir (Tapirus pinchaque) kept at the zoo for 51/2 yr. Loss of 
hair was restricted to a large patch on the buttocks and to 4 smaller patches on the head. Cultures of 
scrapings yielded Microsporum canis. A month later the hair started to grow and similar cultures were 
negative. Cure was spontaneous and without treatment indicating that the tapir is probably not a normal 
host for the fungus. 
microsporum canis/fungal disease/dermatology. 
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237. Satterfield, W., and G. A Lester. 1974. Internal fixation of a chronic rectal prolapse in a Malaysian tapir. 
Jou rna! of Zoo Animal Medicine 5 (3 ): 26. 
A three-month old female was noted to have a protruding rectal prolapse 3-4 inches in length. Enemas were 
adrninistered to remove impacted hay and straw. Liquid petrolatum was administered to remove all 
roughages. Visitors were feeding her acorns and oak leaves. One half mg ofM99 was administered, the 
prolapse reduced and two purse string sutures were applied which remained for 15 days. She prolapsed 
again. A median incision was made, the prolapse was reduced, and a section of the large intestines sutured 
to the right abdominal wall with two rows of interrupted sutures. No further prolapse problems have 
occured. 
rectal prolapse/ surgery/ gastrointestinal. 

238. Schaller, G. B. 1983. Mammals and their biomass on a Brazilian ranch. Arquivos de Zoologia (Sao Paulo) 31: 
1-36. 
bioi ogy/conservation/natural history. 

239. Schauder, W. 1944. L'uterus gravide et Ia placenta du tapir, leur comparaison avec ceux du pore et du cheval. 
Morph. Jahrb. Dtsh. (89): 407-456. 
reproduction/anatomy. 
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anatomy/musculoskeletal. 
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[Medical treatment of a mandibular fracture through osteosynthesis in a lowland tapir]., 195-199. 
surgery/musculoskeletal. 

245. Schnurrbusch, U., C. Schonbom, and K. Elze. 1976. Erkrankungen der Zootiere. Verhandlungsbericht des 
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fungal disease/dermatology/microsporum canis. 
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Symposium on the Diseases of Zoo Animals, 14-18 June,1972 in Wroclaw.: Erkrankungen der Zootiere. 
Griseofulvin treatment of a Microsporum canis infection in a mountain tapir (Tapirus pinchaque), 251-255. 
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A fi,.JJly grown mountain tapir, on arrival in E. Germany by air from Ecuador, was found to have many nearly 
)lair less patches on the skin of the shoulder, breast, flanks, and back from which Microsporum canis was 
isolated. The condition was cured by griseofulvin administration in the feed within 50 days. 
:Vticrosporum canis/fungal disease/dermatology. 

247 . Scl1och, R. M. 1984. Two unusual specimens ofhelaletes in the Yale Peabody Museum Collections and some 
conunents on the ancestry of the tapiridae perissodactyla marnmalia. Postilla 0 (193): 1-20. 
-taxonomy. 
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fungal disease/dermatology. 
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nutrition/gastrointestinal. 
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gastrointestinal. 
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neonatology/management. 

252. Seidel, B., H. D. Schroder, and G. Strauss. 1981. Erkrankungen der Zootiere. Verhandlungsbericht des XXITI. 
International en Symposiums uber die Erkrankungen der Zootiere, 24-28 Juni, 1981, in Halle/Saale. 
Immobilization and anaesthesia of Tapir (Tapiridae)., R.Ippen and H.D. Schroder., 277-285. 
A tabulated account is given of relevant literature, before findings are presented which were obtained by the 
authors, in ten instances, from anesthesia ofMalayan tapirs( Tapirus indicus ). Combinations of 
tranquilizers with morphine derivatives proved to be highly favourable for their reversibility. 
anesthesia. 

253. Selbitz, H. J., K. Elze, and K. F. Schuppel. 1982. Erkrankungen der Zootiere. Verhandlungsbericht des XXIV. 
Internationalen Symposiums uber die Erkrankungen der Zootiere vom 19. Mai bis 23. Case report of 
disease in young lowland tapir.(Tapirus terrestris). [Salmonellosis with secondary pulmonary candidiasis]., 

65-68. 
A newborn male lowland tapir(Tapirus terrestris) fell sick with salmonellosis and died ten days after birth, in 
spite of intensive treatment. Secondary pulmonary mycosis caused by Candida albicans had probably been 
the cause of death. 
salmonellosis/candidiasis/neonatology/respiratory/bacterial disease/gastrointestinal. 

254. Simpson, G. G. 1945. Notes on Pleistocene and Recent tapirs. Bulletin of the American Museum of Natural 
History 86: 33-82. 
taxonomy. 

255 . ---. 1945. Pleistocene and Recent tapirs. Bulletin of the American Museum of Natural History 86 (2): 33-82. 
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kidney in Tapirus americanus. Folia Anatomica Univeritatis Conimbrigensis (Coimbra) 50 (83-88): 

anatomy/renal. 
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cholelithiasis/gastrointestinal. 
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taxonomy. 

272. Turner, H. N. 1850. Contributions to the anatomy of the tapir. Proceedings of the Zoological Society of 
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Rev.Fac.Humanid Cienc.Ser.Cienc. Tierra 1 (3): 85-102. 
taxonomy. 

274. Urbain, A, J. Nouvel, and P. Bullier. 1943. Tuberculose et osteopathie hypertrophiante chey un tapir 
americain. Bull. Acad Veter. de France 132: 
respiratory/tuberculosis/bacterial disease. 

275. Vickers, W. 1984. The faunal components oflowland south american hunting kills. Interciencia 9 (6): 
366-376. 
natural history/conservation. 

276. Vickers, W. T. 1991. Hunting yields and game composition over ten years in an Amazon indian territory. 
Neotropical Wildlife Use and Conservation. eds. J. G. Robinson, and K. H. Redford, 53-81. 
biology/conservation/natural history. 

277. Von Richter, W. 1966. Investigations on the inherent behavior ofthe Malayan tapir(T.indicus) and of the 
South American tapir(T. terrestris). Zoo!. Beitrage (12): 67-159. 
behavior/biology. 
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nematode parasitic in a New World tapir. Bulletin du Museum National d'Histoire Naturelle, 
A.(Zoologie,Biologie et £cologie Animates) 10 (1): 3-8. 
P. tapiri sp. nov. found in the caecum of a Tapirus terrestris in the Regina region, French Guiana, is 
described and figured. It is characterized by unequal spicules (64 and 43 microm for the right and left 
spicules respectively) and fairly large (23 microm) asymmetrical gubernaculum, which distinguish it from the 
6 valid species in the genus. It is the first knovm Neotropical member ofProbstmayria. This genus, as well 
as the closely related Fitzsimmonsnema, is parasitic in phylogenically distant groups of vertebrates with the 
common trait of possessing a voluminous gut. Probstmayria is considered to be a very ancient group, since 
the parasite of tapir descreibed here must have been isolated at least from the Paleocene era, and is 
remarkable in its morphological and biological homogeneity. 
pro bstmayria tapiri/parasitology. 

280. Wall, W. P. 1983. The correlation between high limb-bone density and aquatic habits in recent mammals. 
Journal of Paleontology 57 (2): 197-207. 
biology/musculoskeletaVanatomy. 

281. Wallach, J.D., and W. J. Boever. 1983. Perissodactyla (equids, tapirs, rhinos), Proboscidae (elephants), and 
Hippopotamidae (hippopotamus)., W.B. Saunders ed. 761-829. 
management/veterinary medicine, general. 

282. Whitaker, J. 0. ,., and R. E. Mumford. 1977. Records of ectoparasites from Brazilian mammals. 
Entomological News 88 (9/1 0): 255-258. 
parasitology/biology. 

283. Whitehead, M.P., and R. Lock. 1988. Captive management ofthe Malayan tapir (Tapirus indicus) at 
Twycross Zoo. Proceedings of a double symposium organised jointly by the Association of British Wild 
Animal Keepers and Marwell Zoological Society, 24-31. 1988. 
management/husbandry. 

284. Williams, K. D. 1978. Aspects of the Ecology and Behavior of the Malayan Tapir (T.indicus) in the National 
Park ofWest Malaysia. Ph.D. diss., Michigan State University. 
behavior/biology. 

285. ---. 1984. The Central American tapir (Tapirus bairdii Gill) in northwestern Costa Rica. Dissertation Abstracts 
International, B (Sciences and Engineering) 45 (4): 1075. 
Studies on tapirs in the Santa Rosa National Park in 1981-1983 indicated that they preferred multi-layered 
forest containing mature evergreen trees, woody shrubs and saplings in the understorey and patches of 
dense cover for dattime retreat, all located near permanent water. The seeds and fruit parts of33 species 
were identified in tapir dung. In studies with the seeds of 6 species, 4 showed improved germination 
potential after passing through the gut of the tapir. 
biology/behavior/nutrition. 

286. ---. 1979. Radio-tracking tapirs in the primary rain forest ofWest Malaysia. Malayan Nature Journa/32 (3/4): 
253-258. 
Three tapris were radio-collared and tracked both from the air and the ground in dense rain forest. Radio 
waves, near 154 KHz, were severely attenuated and this limited reception distances of supplied transmitters 
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to less than 6 miles when tracking from the air and to less than 1. 5 miles from ground stations. Effective 
seaarch distances from ground stations, however, usually were less than 0.5 miles. Receiving antennas at 
ground stations had to be held in the horizontal plane. The home range of one male was 4.9 mi2 and 
overlapped the home ranges of several other tapirs. 
radio-tracking/biology. 

287. Williams, K. 1991. Super snoots. Wildlife Conservation 94 (4}: 70-75. 
Conservation/biology. 

288. Williams, K. D. 1979. Trapping and immobilization ofthe Malayan tapir in West Malaysia. Malayan Nat. J. 33 
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anesthesia/biology/trapping. 

289. Williams, K. D., and G. A Petrides. 1980. Browse use,feeding behaviour, and management ofthe Malayan 
tapir. Journal of Wildlife Management 44 (2}: 489-494. 
In the rainforest study area within the Taman Negara Park in the north-central part of the Malay Peninsula 
more than 115 species of 70 genera in 40 plant families were found to have been browsed by the rare 
Malayan tapir (Tapirus indicus}. The families Euphorbiacea and Rubiaceae included 42% of species taken. 
Feeding activities were not concentrated in particular localities although most browsing occurred in mesic 
or hydric areas. The stems of plants browsed by tapirs were usually less than 2. 7 em in diameter. In addition 
to woody forage young leaves of some herbaceous plants were also eaten. For 46 species offood plants of 
tapirs which were studied, over 75% of the available forage from 27 species was eaten and these were 
considered to be the most highly preferred foods. Analysis of faecal samples indicated that forages were 
only coarsely chewed and fruit parts and seeds were usually present; fruits of woody plants were taken from 
the forest floor. It is suggested that tapirs prefer primary to secondary forest and it is possible that tapirs 
may not be able to survive where primary rain forests are being felled. 
nutrition/biology/management/behavior. 

290. Wilson, R., and S. Wilson. 1973. Diet of Captive tapirs. Int.Zoo.Yearbook (13}: 213. 
nutrition/management. 
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anatomy/reproduction. 
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radiography/anatomy/respiratory. 
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nutritional myopathy in a Brazilian Tapir (Tapirus terrestris}. Journal of Wildlife Diseases 24 (4): 703-707. 
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Gross lesions suggestive of severe hepatoenteropathy and myopathy were noted in a 4.5-yr-old Brazilian 
tapir from a zoo in Michigan. The major microscopic lesions were granulomatous hepatitis and 
haemorrhagic enteritis associated with non-operculated eggs compatible with those of the Schistosomatidae 
(probably Heterobilharzia americana). Skeletal muscle and tongue contained foci of severe acute 
myodegeneration and necrosis. The hepatic vitamin E value of 1.3 ppm dry weight was considered critically 
low. 
schistosomiasis/myopathy/parasitology/nutrition/ gastrointestinal. 

295. Yin, T. U. 1967. Malayan Tapir. The WildAnimalsofBurma. 147-148. 
biology. 

296. Young, W. A 1961. Rearing an American tapir(T.terrestris). Int.Zoo Yearbook (3): 94-95. 
neonatology/management. 
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