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Foreword

This report, entitled "CITES Appendix I Species in Captivity,
1977 through 1981: A survey of the maintenance and breeding of captive
mammals, birds, reptiles, and amphibians from three data sources,” contains
information that will be invaluable to all those concerned with endangered
species, It provides very important information in regard to the work of
zoological parks and aquariums in providing sanctuary for critlcally
endangered willdlife and helps in the selection process for those species to
be included in the American Association of Zoological Parks and Aquariums'’
Species Survival Plan. The publisher, TRAFFIC(U.S.A.), 1is to be commended
for this compilation of data. The staff blologist, Lynn Gray-Schofield,
compiled the data in a most useful and readable format.

In addition to being an important source of information for zoclogical
park and aquarium staff members, this report will be of equal importance to
CITES Scientific Authorities throughout the world in considering the
appropriateness of lssuing both export and import permits for CITES Appendix

I species.

TRAFFIC(U.S.A.) has long been highly regarded for its efforts in
monitoring the trade in endangered and other protected species of wildlife.
This paper is yet another indication of its most noteworthy efforts to
provide important information on which species are being trafficked in, by

whom, and for what purposes.

Robert 0. Wagner

Executive Director

American Association of Zoological Parks
and Aquariums
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Abstract

As wild animal populations decrease, the need for captive—breeding
programs in zoos and other private breeding centers becomes more critical.

TRAFFIC(U.S.A,) compiled data for mammals, birds, reptiles, and
amphibians listed on Appendix I of the Convention on International Trade in
Endangered Species of Wild Fauna and Flora (CITES) that were maintained and
bred in ecaptivity using as resources the International Zoo Yearbock, the
International Species Inventory System, and the Inventory of Live Reptiles
and Amphibians in North American Collections for the years 1977 through
1981,

0f the 357 animal species (excluding fish and molluscs) listed on CITES
Appendix I, 215 were recorded as maintained in captivity, of which 150
species were recorded as producing at least first-generation young. Over
half of the species maintained (215) and half of those that produced young
(150) were mammals. Nearly one—third of the 215 Appendix I species reported
to be maintained in captivity produced successful second—generation,
captive~born young, Over 50 percent each of mammals, blrds, and reptiles
listed on Appendix I were recorded as maintained in captivity. Amphibians,
however, were more poorly represented, with only two out of the twelve
Appendix I species reported to be maintained in captive populations; neither
of the two specles were recorded as producing young.
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I. Introduction

Habitat destruction and wildlife trade are diminishing population
levels of many animals worldwide. Captive-breeding programs to preserve
species threatened with extinction are becoming increasingly important, with
zoos and other private breeding centers playing a vital role in species
conservation, Captive propagation may be the last resort for some species
(Frankel and Soulé, 198l). Przewalski's horse (Equus przewalskii, Fig. 1),
for example, probably is extinct in the wild and therefore is dependent on
captive populations for its continued existence (Olney, 1979),

In addition to thelr role in wildlife conservation, zoos are an
important source of public education. In the U.S., more than 100 million
people visit zoos each year (Bendiner, 198l), representing nearly half of
the total U.S, population. For many visitors, zoos provide a specilal
opportunity to observe and learn about wild animals. Zoos, therefore can
awaken in people the interest and concern for endangered species that are
vital to the long~term survival of many animal species threatened with
extinction in the wild. )

The Convention on International Trade in Endangered Species of Wild
Fauna and Flora (CITES) was implemented in 1975, 1t has helped ease
pressure on certain rare and endangered specles by placing restrictions on
the international trade of those animals and plants listed on the CITES
appendices. CITES requires zoos or private collectors to meet exacting
standards when importing rare animals or plants taken from the wild.
Permits are issued only when both the exporting and importing countries
determine that the taking i1s "not detrimental” to the wild population,
These regulations and others make specimens from the wild less readily
available, thereby increasing the importance of those already in captivity
for breeding programs.

I have compiled maintenance and breeding data from 1977 through.1981
for captive populations of mammal, bird, reptile, and amphibian species
listed on Appendix T of €ITESl. The data presented in this paper are
limited in nature due to the vastness and complexity of the topic., It is
difficult to ascertain precise numbers of species in captivity, particularly
where private collectors are inveolved, The purpose of this paper is to
provide a general view, albeit a minimal one, of how Appendix I species are

1 CITES defines Appendix I animals and plants,as "all species threatened
with extinction which are or may be affected by trade, Trade in specimens
of these species must be subject to particularly strict regulation in order
not to endanger further their survival and must only be authorized in
exceptional circumstances” (CITES Art. II, Sec. 2, 1973).
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faring in captivity, This information may be useful to institutions or
individuals wishing to identify species that are successful or difficult
breeders in captivity. An example of possible use is as an aid in
determining which species should be selected for the American Association of
Zoological Parks and Aquariums' (AAZPA) Species Survival Plan {s5P).
Existing ecriteria for $SP programs include rarity, founding stock of
sufficient size, status of original habitat, research potential, educational
value, and estimated cost (Muckenhirn, 1980), The previous captive-breeding
history of a species might also be of value in determining which species
would benefit most from an SSP program.

This paper also may aid CITES Scientific Authority officials
(particularly those who do not have access to other captive-breeding data)
in their determination of whether to grant import or export permits for
Appendix I species, The CITES annual reports filed by member countries show
that many Appendix I animals are presently in trade to zoos, involving
species with large numbers already in captivity. TRAFFIC(U.S.A.) staff
hopes this paper can be used to help evaluate the need for taking additional
wild specimens to include in captive—breeding programs.

Fig. 1. Przewalski's horse (Equus przewalskii) shows the importance of
maintaining species in captivity. Although extinct in the wild for several
decades, this species is doing well in captivity, with over 376 animals
reported in zoos in 198l. Photo by F. Vollmar, World Wildlife Fund.

TRAFFIC(U.S.A.) Report Page 2




I1. Methods

This report includes data on maintenance and breeding in captivity
for all mammals, birds, reptiles, and amphibians listed on CITES Appendix
I. The scilentific names and annotations are based on Appendices I and Il as
of 6 June 1981 which are listed in the Proceedings of the Third Meeting of
the Conference of the Parties (CITES Secretariat, 1982).

A, Data Sources.

Maintenance and breeding data for mammals, birds, reptiles, and
amphibians for the years 1977 through 1979 were compiled from the
International Zoo Yearbook (IZY), Volumes 19 and 20 (Olmey, 1979, 1980).

The International Species Inventory System (ISIS) provided mammalian and
avian data for the years 1979 through 198l. Reptile and amphibian data for
the same period were compiled from Inventory of Live Reptiles and Amphibians
in North American Collections (hereafter referred to as Lnventory) by Frank
Slavens (1980, 1981). _

The data presented in this paper represent the annual maintenance and
breeding totals for Appendix I species. The reader should refer to the
three data sources listed above for detailed information on the number and
names of institutions and/or private collectors involved in maintaining and
breeding these speciles.

It should be noted that each of the three data sources is limited in
scope to a certain extent, Each source is selective and not truly
representative of all Appendix I animal species in captivity. The sources
are, however, the best generally available and provide an overall view of
the status of many rare specles in captivity.

1. International Zoo Yearbook (IZY) is published annually by the
Zoological Society of London and supplies invaluable information regarding
captive wild animal species. Its two sections entitled "Census of Rare
Animals in Captivity" and "Species of Wild Animals Bred in Captivity and
Multiple Generation Births" provide the model and format basis for the
"rare" and "bred” columns in the appendices in this report. As its title
suggests, IZY contains the best summary data relating to specles maintained
in captivity worldwide.

In 1979, 194 dinstitutions responded to, the section of the IZY survey
pertaining to captive-breeding data programs, This number represents about
41% of the total number of institutions that supplied I1ZY with general
breeding information. :
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Please note the following polnts in reference to IZY data:

e TFor certain species, IZY contains no information on the total
number of individuals maintained in captivity ("rare” column),
although breeding data is available for those species ("bred”
column)., Generally this is the case when large populations of a
species occur in captivity. One example is the chimpanzee (Pan
troglodztes). Although rare in the wild, this specles is relatively
common in zoos. Other examples are footnoted in the appendices with
the symbol " < ", The census 1ZY sends to zoos is based on species
listed in the International Union for Conservation of Nature and
Natural Resources' (IUCN) Red Data Books plus "certain taxa which,
although not necessarily rare and endangered in the wild, are rare
in zoos and of great interest to zoos” (Olney, 1980:449), Somne
mammals, birds, and reptiles, although listed on CITES Appendix I
and endangered in their natural habitats, are relatively common in
captivity. and breed regularly. These animals have been omitted from
the IZY census. IZY maintains that these specles' exclusion from
the census "in no way invalidates the urgency of instituting
captive-breeding programs for their survival” (Olney, 1980:449),

¢ TI7Y compilers mote those species that have successfully bred to the
second-generation in captivity (Fy generation). These examples are
given an asterisk (*) in the appendices. This information was
checked for the year 1978 only.

e Although IZY contains information on multiple-generation births, the
data underestimate the number in captivity, particularly in cases
where the status of the parents is unknown.

2. International Species Inventory System (ISIS) is a computer—based
information system that contains records on the status of animals in most
American Association of Zoologlcal Parks and Aquariums (AAZPA) institutions
plus a small but growing number of other zoos (Foose, 1981)., The ISIS
system is housed at the Minnesota Zoological Gavden, 12101 Johnny Cake Ridge
Road, Apple Valley, Minnesota, 55124. ISIS information was compiled from
records stored on microfliche} I used copies available at one of the
participating zoos, the National Zoological Park, Washington, D.C.
Currently, the ISIS system maintains records for mammals and birds only,
with information on over fifty thousand living animals. Biological data
recorded include age, sex, place of birth, and parentage, in additiomn to
gummary data on the captive population (sex ratlo, age distribution, etc.).

Although ISIS receives data from fewer institutions than does IZY,
I51IS provides the most up-to~date information on species in captivity.
Participation in ISIS is growlng yearly, although it is presently limited
mostly to North American institutions. As of June 1, 1981, 123 North
American and 8 European zoos submitted data to the ISIS network.

Pleage note the following points in reference to the ISIS data:

¢ 18IS contains information concerning the number of captive—born and
wild-born specimens in captivity. These two categories do not,
however, always equal the total number reported to be maintained in
captivity because many zoos do not know the origin of some of their
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specimens. Therefore, the captive—bred information recorded in the
appendices reflects the minimum number of captive~born animals.

For example, in 1981 ISIS reported 276 orangutans (Pongo pygmaeus)
in captivity, with 165 captive—born and 67 wild—born individuals
listed, which actually totals 232 individuals.

¢ ISIS compilers do not currently identify in their Species
Distribution Report those animals that are second-generation
captive—born, However, because data on parentage is collected
by ISIS, in some instances second-generation captive-born animals
can be traced, but this information is not included in this paper.

3. Inventory of Live Reptiles and Amphibians. ISIS does not presently
contain data pertaining to reptiles and amphibians, and during the period of
my analysis, IZY had not yet published information for the years following '
1979, To fill this gap, reptile and amphibian information for the years
1979 through 1981 was compiled from Inventory of Live Reptiles and
Amphibians in North American Collections (Inventory), by Frank Slavens
(1980, 1981).

Inventory is a compilation of information solicited from public and
private collections by Mr. Slavens., In 1980, 49 public and 33 private
collections responded with information for 912 species. By 1981,
participation had increased to 160 collections (70 public and 90 private)
for 927 species.

Information supplied in Inventory is not always equivalent to that
provided by IZY and ISIS because each system uses a different format.
Consequently, I found it difficult to develop a standard method of recording
reptile information in Appendix C of this report.

Please note the following points in reference to the Inventory data:

» Inventory provided no information on the number of captive-born
specimens, Therefore, the numbers in the reptile and amphibian
"rare" columns refer only to the quantity of animals known to exist
in collections,

e Whenever possible, I have reported the number of births under the
"bred" column. Numbers given in Appendix C indicate the total
number of young reported born during the year. Many institutions
indicated that a species had reproduced but did not provide data
(e.g., "species produced young during 1980"), Other institutions
reported that a certain number of animals were born or hatched but
gave no indication as to how many survived., In some instances no
current information exists, only the past breeding history of a
species (prior to my reporting period) is given (e.g., "bred
successfully 1972, 1974"), All information provided by Imventory
that does not fit the format of this paper is either footnoted
accordingly or noted with the symbol " # ",

¢ There were a few instances in which institutions reported the number _
of young that failed to survive (e.g., Morelet's crocodile,
Crocodylus moreletii). This information is recorded in Appendix C,
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identical in format to the breeding data given by IZY and TSIS: the
total number born, followed by, in parenthesis, the number failing
to survive.

The information in Inventory is limited to North American collections,
but analysis of the data suggests that private collectors may play an
important role by malntaining and breeding certain rare specles in
captivity. A good example may be the endangered Jamaican boa (Epicrates
subflavus) of which 111 of the 155 animals (71,6%) reported in captivity in
1980 were maintained by one private collector.

B. Data compilation,

"1, Rare column. The “rare” column lists the number of specimens in
captivity followed by, in parenthesis, the number of those that were born in
captivity, e.g., the numbers 32(24) indicate that there are 32 animals in
collections, of which 24 are captive born.

The 1ZY and Inventory data for the “"rare' column represent the status
of collections on 1 January of each year. ISIS data are compiled through
December 31 of each year. Therefore it is assumed that those individuals
present in collections on December 31, 1980 are maintained into 1981,

There is no overlap of information for the three data sources.
Information compiled for 1979 contains numbexrs of specimens maintained in
1979 but includes number of specimens born in 1978, For example, Volume 20
of IZY (1980) reports information on those animals that were born in 1978
(and therefore included in the "bred" column for 1978), and maintained in
captivity as of January 1, 1979 (these animals maintained in 1979 are
included under the "rare" column for 1979)., This particular volume of IZY
(1980) does not include data on species born during 1979,

IS1S provides information on mammals and birds current as of December
31 for each year, 1979 for this particular example., It is assumed that
those specimens reported in captivity on December. 31, 197% were maintained
into 1980. This information is then reflected in the 1980 "rare"™ column.
Also, data on those species born in 1979 were given and recorded in the 1979
“bred" column.

The same is true for the Inventory and IZY reptile and amphibian data -
no overlap occurs,’ Inventory (1980) contains information on those specles
born ("bred”) in 1979 and maintained as of January 1, 1980 (therefore the
animals maintained in 1980 are included under the “"rare" column for 1980),

2, Bred column. The "bred” column depicts the total number of animals
born followed by, in parenthesis, the number failing to survive as reported
by institutions to 1ZY, ISIS, and Inventory. For example, the numbers 14(2)
indicate that 14 animals were born, and 2 did not survive. Although the
time criterion for survival was not indicated by zoos responding to the IZY
survey, in many major zoos it is considered to be 30 days or more (Olney,
1980). 1ISIS compilers collect mortality data for all age groups but do not
give information directly relating births and neonatal deaths. For purposes =
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of this paper, I used six months as the survival criterion for the ISIS
information.

There are inconsistencies 1in the reporting of the survival data: some
zoos or Ingstitutions reported only how many animals were born without
indicating how many of them had died; some reported only the number of
survivors. For example, in 1977 Patuxent Wildlife Research Center reported
2,128 births for masked bob-white (Colinus virginianus ridgwayi). I could
not determine if this figure represents the total number hatched, with no
deaths reported, or if it is the total minus any deaths that may have
occurred. :

All data are for the calendar year indicated, except information from
Perth and Sydney, Australia, which report (for IZY only) from July through
June. .

3. Taxonomic identification., Species names sometimes differ among data
sources used in this paper and thelr listing on CITES Appendix I. For
example, the Laysan duck is Anas laysanensis under CITES but is listed as
Anas platyrhynchus laysanensis in IZY, I assumed these were the same animal
and other sources listed below confirmed this assumption. In some
instances, I had diffilculty determining the accuracy and spelling of
scientific and common names due to the lack of a definitive source. Mammal
Species of the World: A Taxonomic and Geographic Reference (Honacki, et al.,
1982 - hereafter called Mammals) was used to accurately identify the
scientific names of mammals. T used A Complete Checklist of the Birds of
the World (Howard and Moore, 1980 — hereafter called Birds) as the main
source for verifying scientific names of birds and World Checklist of
Endangered Amphibians and Reptiles (Groombridge, 1981 - hereafter referred
to as Reptiles) as a reference for reptiles and amphibians., Common Names of

Species Listed on Appendices I and II (CITES Secretariat, 198l) was used as
the principal source for usage and spellings of Engiish common names, in
addition to other references.

In cases where a species 1s referred to by elther of two scientific
names, one name 1s written inside a parenthesis. For instance, the radilated
tortoise is referred to as Geochelone (Testudo) radiata in this report.

4, Specles and subspecies listing., If an animal is listed on CITES
Appendix I by genus or species, and I found subspecles data in the sources,
those data were included. The symbol " T " is used to designate the
inclusion of subspecies data. This symbol appearing immediately following
the species name indicates that all information given includes subspecies
data. When data are reported for only one subspecies, the information is
footnoted accordingly. Conversely, when a subspecles is listed on CITES
Appendlx I but information is reported by IZY, ISIS, and lInventory for the
species only, the data are not included.

S5+ Genus and family listing. In many instances, an entire genus or
famlly is listed on CITES Appendix L. 1In these cases, only those species
falling under the genus or family, listed in the references (Mammals, etc.)

and reported to be maintained and/or bred in captivity are recorded in the
appendices., For example, the genus Bettongia (rat—kangaroos) is listed on
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CITES Appendix L. Of the three species of rat-kangaroos listed in Mammals,
Bettongia lesueuri, B. gaimardi, and B. penicillata, only the latter species
appears to be maintained in captivity; no data are reported for the other
two species. Therefore, only B. penicillata appears in Appendix A.

I did not report data for those genera listed on CITES Appendix T in
which no member species are reported to be in ecaptivity (e.g,, South
American river dolphins, Sotalia spp.). I only listed the genus in its
respective table with the symbol "nd,” denoting no data, recorded for every
year,

6. Localized populations. In certain cases, only a localized
population for a species has Appendix I status. For example, the Indian
population of rusty-spotted cat (Felis rubiginosa) is listed on Appendix I.
I inecluded data for all F, rubiginosa because it 1s impossible to determine
the population origin of individuals listed in the data sources., I followed
the same procedure for all similar cases concerning specific populations.

7. How to interpret data in the appendices. In most instances, the
data recorded In the appendices represent, at best, the minimum number of
animals being maintained and bred in captivity. Not all zoos responded to
the surveys and not all breeding data may have been reported. Since IZY and
18IS data are, in general, restricted to zoos and related establishments,
information is seldom available for private collections. 1In addition,
information from many primate-breeding laboratories,is not reflected in the
appendices.

Several private aviculturists and reptlle .collectors have achieved
excellent breeding success for certain rare species. Breeding data compiled
by some private collectors are provided for reptiles by Slavens (1980, 1981)
and for birds by Muller (1981), .

One problem with both the "bred” and "rare" categories is that not all
zoog have been consistent in their reporting over the years. This can be
particularly misleading in the case of an animal that 1s maintained in only
one or two collections. 1If data are absent for that particular species in
one year and recorded in the next, one cannot determine whether the zoos
merely failed to report for the year in question or whether the absence is
due to lack of births represented in the “"bred” column, or due to deaths
represented in the "rare" column,

Information may suddenly be reported for a species that had no data in
previous years. For example, there were no data reported for the red spider
monkey (Ateles geoffroyi panamensis) prior to 1980, One institution in
1980 reported it had one female, 10 years old., Such instances may occur
when an institution first joins ISIS or when an institution responds to the
Inventory or I1ZY survey for the first time. Taxonomic re-ordering could
also cause information to suddenly appear for a particular species.
Decreases in numbers of specimens between comsecutive years also occur
without a corresponding number of deaths being reported. Although the
sources provide no explanation, this may happen if a species is
misclassified for one of the years involved, if an institution fails to
report for that particular year, or if animals leave reporting institutions.
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II1I. Results

Following the Third Meeting of the Parties in New Delhi, March 1981, a
total of 3 families, 27 genera, 265 species, and 68 subspecies of mammals,
birds, reptiles, or amphibians were listed on CITES Appendix I, The 3
families and 27 genera total Y2 species (Table 1). Therefore a total of 357
mammal, bird, reptile, and amphibian specles and 68 subspecies receive
Appendix I protection,

The maintenance and breeding data for all CITES Appendix I species are
given in the appendices (mammals in Appendix A, birds in Appendix B, reptiles
and amphibians in Appendix C). Appendix D contains the maintenance and
breeding data totals for the mammal, bird, reptile, and amphibian genera and
families specifically listed on Appendix I.

Over half of the animal species (excluding fish and molluscs) listed on
Appendix I are mammals (Fig. 2). The breakdown for all Appendix I listings by
class is as follows: 181 species and 39 subspecies of mammals; 105 species
and 23 subspecies of birds; 59 species and 5 subspecies of reptiles; and 12
species and 1 subspecies of amphibians (Table 1).

Mammals

50.7%

Reptiles
16.5%

Amphibians
3.4%

Fig. 2. Animal specles listed on CITES Appendix I
(total 357 mammal, bird, reptile, and amphibian species).
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The following analysis relates only to species listed on CITES Appendix
I. I did not attempt to analyze subspecles data, other than to provide

information on the number of subspecles listed on Appendix I for each class
(Table 1),

A. Number of species maintained in captivity.

Sixty percent of all species listed on Appendix I are recorded as
maintained in captivity, a total of 215 species (Table 2). Any species that
had at least one specimen reported in captivity for the years 1977 through
1981 was considered as being "maintained,"” including those species with only
“bred" data, The class breakdown reveals that over half (52.1%) of the CITES
Appendix I species maintained in captivity are mammals (112 spp.). The
percentages for the other classes are 26.5% for birds (57 spp.), 20.5% for
reptiles (44 spp.), and 1% for amphibians (2 spp.) (Fig. 3).

50—
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a ]0_ [&] o _9
3 S — =
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2 E ¢ 5
—
| p—

Class

Fig. 3. Appendix I species maintained and bred in captivity, by class,
as a percentage of the total number of specles maintained (215),

B. Number of species bred in captivity.

A total of 150 Appendix I species were reported to have produced young
from 1977 through 1981, equalling 42% of all species listed on Appendix I.
Again, mammals composed the largest percentage (58.7%) of this total, with 88
species producing captive—born young, Birds (37 spp.) totalled 24.7%,

followed by reptiles (25 spp.) with 16,7%, No amphibians were reported to
have produced young, '
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When comparing the number of Appendix I species bred, by class, to the
total number of species actually maintained in captivity (215), the pattern
remains consistent, with mammals accounting for the highest percentage (40,9%)
(Fig. 3). One—quarter (25.6%) of all Appendix I species reported to be
maintained in captivity did not produce any young from 1977 through 1981.

Nearly 80% (88 spp.) of the 112 mammal specles maintained in zoos
produced young. The percentage of species bred compared to species
maintalned is less for the other classes: 64.9% for birds; 56,8% for
reptiles; and 0% for amphibians (Table 2).

Table 2, HNumber of CITES Appendix I species maintained and bred in captivity.

Species maintained Species bdred

No, of
Class species No. % of species No. % of speciles

listed listed? maintainedb
Mammals 181 112 61,9 38 78.6
Birds 105 57 54,3 37 64,9
Reptiles 59 44 74.6 25 56,8
Amphibians 12 2 16.7 0 0

Total 357 215 60,2 150 69.8

8 These percentages are the ratlo of the number of species maintained in each
class divided by those listed on Appendix I,

b These percentages are the ratio of the number of species bred in each class
divided by those maintalned.

C. Mammals.

Out of the 18! mammal species listed on Appendix I, 112 (61.9%) are
reported to be maintainhed in captivity (Fig. 4). Eighty-elght (48.6%) of
these produced young during the four—year study period (Table 3).

The four mammalian orders with the largest number of species maintained
in captivity are Primates (48 spp.), Carnlvora (24 spp.), Artiodactyla (21 spp.),
and Perissodactyla (8 spp.) (Table 3, Figs. 5, 6, 7). Percentages for species )
bred as compared to species maintalned for these four orders were also high: 81.2%,
83.3%, 85.7%, and 100%, respectively. The breeding success of these four orders
is especially noteworthy when comparing it to that of the remaining nine mammalian
orders listed on Appendix I. For these nine orders combined, only 27.3% of the
specles maintained were reported to have produced young.
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Percent of total number of species listed
for each class

Reptiles

‘Bhds

Ij:

Amphibians

maintained only

maintained and bred

Fig. 4. Appendix I speciles
maintained and bred in captivity,
as a percentage of individual

Class

Fig. 5. Of all Appendix I species,
chimpanzees (Pan troglodytes) have
the highest number of individuals
reported to be malntained 1in
captivity - 1,367 animals in 1981,
Photo by Geza Teleki.

class listings.
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Fig. 6., Formerly extinct in the
wild, Arabian oryx (Oryx leucoryx)
are doing well in captivity, with
171 individuals reported in col-
lections in 1981, The species has
recently been introduced to the.
wild in Oman. Photo by World
Wildlife Fund. :
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D, Birds.

Birds constitute the second
largest group in terms of number of
species listed on Appendix I (105),
number of species maintained (57),
and number of species bred (37)

(Table 4, Fig. 8). Only 54.3% of

all Appendix I bird species, however,
are recorded as maintained as compared
to 61.9% for mammals and 74,6% for
reptiles (Table 2, Fig. 4).

A total of 19 bird orders are
listed on Appendix I, with the order
Galliformes containing the largest
number of species (23) (Table 4).
Compared to the mammalian orders, the
bird orders have lower percentages in
terms of number of species bred in
relation to number of species
maintained. The percentages are as
follows: Gruiformes 71.4%, Galliformes
70.6%, Psittaciformes 45.4%, and
Falconiformes 44.4% (Fig. 9). For the
other 15 bird orders combined, 85% of
the species recorded as held in captivity
produced young, This figure is somewhat
misleading, however, because no species
were maintained for eight of these orders,

Fig. 8,

Rothschild's mynah
(Leucopsar rothschildi) has the

highest number of individuals 3l
reported to be maintained in 3
captivity for all Appendix T
bird species.
Zool. Park, Smithsonian Instit.
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Fig, 9. Appendix I bird species maintained and bred in captivity, by order.
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E. Reptiles.

Of the 59 reptile species listed on Appendix [, 74 .6% (44 spp.) are
reported to be maintained in captivity (Table 5, Fig. 4). This is the highest
ratio of species maintained compared to species listed for any class of
animals., Only 25 species (42.4% of the reptile species listed on Appendix 1),
however, produced young from 1977 through 1981 (Table 5).

The order Crocodylia has the largest number of species maintained (13
spp.) and bred (12 spp.) of all Appendix 1 reptile orders (Fig. 10)., The 12
erocodilian species constitute nearly half (48%) of all reptile species
recorded as breeding in captivity (Table 5).

There are varying degrees of success for the five reptile orders listed
on Appendix I in terms of the number of species bred as a percentage of the
number of species maintained (Fig. 10). The percentages range from a low of 0%
(Rhynochocephalia) to a high of 83.3% (Serpentes)., Of the total 44 specles of
reptiles maintained, 25 (56.8%Z) successfully bred (Table 2).
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Fig. 10, Appendix I reptile species maintained and bred in captivity, by order.

¥, Amphibians.

Two amphibian orders totalling 12 species are listed on Appendix I, with
eight species belonging to the genus Nectophrynoides. Only two species, both
belonging to the order Urodela, are recorded as maintalned in captivity,
totalling 16.7% of amphibian species listed on Appendix I (Table 5). Ko
amphibian species successfully produced young during the four-year period
(Table 5).
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G..Species with more than 100 individuals in captivity.

I

To assess which species are potentlally self-sustaining or close to it,
an arbitrary number of individuals per population was chosen as a baseline.
Many zoologists suggest that 100 individuals in a captive population is the
minimum number necessary to achieve a genetically—diverse, self-sustaining
population (Perry, et al., 1973; Pinder & Barkham, 1978; Muckenhirn, 1980),
A high percentage of captive-born individuals In a population is another
criterion considered vital to achieving the goal of self-sustaining popula-
tions. Perry (et al., 1973) suggests that at least 50% of the population
should have been bred in captivity.

This paper, however, includes a discussion pertaining to only the former
criterion, captive populations exceeding 100 individuals., The reader should
refer to Perry's work and others cited in the reference sectlon for a
discussion of both criteria.

1 have singled out those specles whose combined captive populations are
equal to or exceed 100 individuals (Table 6)2, TLess than one—third (67 spp.)}
of the 215 mammal, bird, reptile, and amphibian species maintained in zoos are
reported to have populations in captivity exceeding 100 individuals for any omne
year. Mammals compose over half of this total, with 36, Twenty bird species
(30% of the total) have reported populations of at least 100 individuals.
Reptiles compose approximately 15% of the total, with 10 species having over
100 animals in captivity. Only one Appendix I amphibian species, the Japanese
giant salamander (Andrias japonicus, Fig. 11), has over 100 individuals in
captivity, representing less than 2% of the total number of specles with
numbars exceeding 100 in captivity.

Since few zoos have the space or resources to support a population of over
100 animals of the same specles, zoos worldwide have begun to work
cooperatively on breeding programs. Through breeding loans, detalled
record-keeping, and studbooks, genelines can be monitored and regulated,
reducing the likelihood of inbreeding and preserving genetic diversity. The
AAZPA's Species Survival Plan programs and the IUCN/Species Survival
Commission's (5SC) Captive Breeding Specialist Group are both addressing these
issues.

H, Second generation captive—born young. (F9 births).

A successful breeding program requires that captive—born animals reproduce
in captivity; that is, animals which themselves are born and ralged in
captivity must produce viable offspring3. The successful birth of a

2 I do not wish to imply that maintaining over 100 animals of one speclies will
agsure a self-sustaining population. Rather, it is one criterion that should
be considered when trying to predict the breeding success of a captive
population. Naturally, the sex ratio, age distribution, fecundity, and other
factors play vital roles in a population attalning self-sustenance.

3 1zY¥'s criteria for an Fo generation may not coincide with the CITES
definition (Article 2.12). '
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Table 6. CITES Appendix I species with more than 100 individuals reported in
captivity. :

MAMMALS
Primates

Lemur catta (ring-tailed lemur)

Lemur fulvus (brown lemur)

Lemur macaco (black lemur)

Lemur mongoz (mongoose lemur)

Lemur variegatus (ruffed lemur)

Callimico goeldii (Goeldi's marmoset)

Leontopithecus (Leontideus) rosalia (golden lion tamarin)
Saguinus oedipus [incl. S. geoffroyi] (cotton-top tamarin)
Cercopithecus diana (roloway) (Diana monkey)

Macaca silenus (lion-tailed macaque)

Papio (Mandrillus) sphinx (mandrill)

Hylobates concolor (crested or black gibbon)

Hylobates lar (white-handed gibbon)

Hylobates muelleri (Bornean grey gibbon)

Pongo pygmacus (orangutan)

Pan troglodytes (chimpanzee)

Gorilla gorilla (gorilla)

Rodentia
Chinchilla laniger (long-haired chinchilla)!

Carnivora

Canis lupus (Indian grey wolf)2

Ursus arctos (Italian brown bear)

Lutra lutra (Burasian otter)

Acinonyx jubatus (cheetah)

Neofelis nebulosa (clouded leopard)

Panthera onca (jaguar)

Panthera pardus (leopard)

Panthera tigris (tiger) [excluding P. t. altaical
Panthera uncia (snow leopard)

Proboscidea

Elephas maximus (Asian elephant}

1 only the South American pdpulation of Chinchilla laniger is listed on CITES
Appendix I. The data sources do not indicate how many of the long-haired.
chinchillas in captivity are of South American origin.

2 Only the Indian population of Canis lupus is listed on CITES Appendix 1. The
data sources do not indicate how many of the grey wolves in captivity are of
Indian origin.

3 Only the Italian population of Ursus arctos is listed on CITES Appendix I,
The data sources do not indicate how many of the brown bears in captivity are
of Italian origin,
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Table 6. Continued.

MAMMALS (cont.)}
Perissodactyla

Equus grevyi (Grevy's zebra)

Equus przewalskii (Przewalski's horse)

Taplrus indicus (Malayan tapir)

Ceratotherium (Diceros) simum (white rhinocerosos)
Diceros bicornis (black rhinoceros)

Artiodactyla

Cervus duvaucell (swamp deer)
Cervus eldi (Eld's or brow-antlered deer)

Oryx leucoryx (Arabian oryx)

Total 36 mammal species

BIRDS

Sphenisciformes

Spheniscus humboldti (Humboldt or Peruvian penguin)

Ciconiiformes

Geronticus eremita (hermit ibis)

Anseriformes

Anas laysanesis (laysan duck)
Branta sandvicensis (Hawaiian goose or nene)

Falconiformes

Vultur gryphus (Andean condor)
Haliaeetus albicilla (white-tailed sea eagle)
Haliaeetus leucocephalus (bald eagle)

Galliformes

Catreus wallichii (cheer pheasant)

Crossoptilon crossoptilon (white eared pheasant)
Crossoptilon mantchuricum (brown eared pheasant)
Lophophorus impeyanus (Himalayan monal pheasant)
Lophura edwardsi (Edward's pheasant)

Lophura swinhoii (Swinhoe's pheasant)

Polypectron emphanum (Palawan peacock-pheasant)
Syrmaticus humiae (bar—tailed or Hume's pheasant )
Syrmaticus mikado (Mikado pheasant)

Gruiformes

Grus japonensis (red-crowned or Manchurian crane)
Grus vipio (Japanese white-naped crane)
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Table 6. Continued.

Pgittaciformes

Alazona leucocephala (Cuban Amazon)

Passeriformes

Leucopsar rothschildi (Rothschild's mynah)

Total 20 bird species

REPTILES

Testudinata

Geochelone (Testudo) elephantopus (Gaiapagos giant tortoise)
Geochelone (Testudo) radiata (radiated tortoise)

Crocodylia

Crocodylus moreletii (Morelet's crocodile)
Crocodylus niloticus (Nile crocodile)

Crocodylus palustris (mugger crocodile)

Osteolaemus tetraspls (West African dwarf crocodile)
Gavialis gangeticus (gavial)

Sauria

Cyclura cornuta (rhinoceros iguana)

Serpentes

Epicrates inornatus (Puerto Rican boa)
Epicrates subflavus (Jamaican boa)

Total 10 reptile species

AMPHTBIANS

Urodela

Andrias (Megalobatrachus) japonicus (Japanese giant salamander)

Total 1 amphibhian species

Note: I encountered some difficulty in dealing with those specles for which
I1ZY did not provide "rare” data, although "bred” data are given (see page 4).
In those cases where the number in the “bred” column was greater than 100 or
close to 100, species were Included in this table, For example, the
long-halred chinchilla (Chinchilla laniger) is included, although it has no
"rare" data reported by IZY, because 93 animals were reported to be borm in
1978,
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Fig. 1l. Japanese giant salamander
(Andrias japonicus) is the only Ap—
pendix I amphibian species reported

to be maintained in captivity with
numbers exceeding 100 individuals,
although no births have ever been
recorded, This example shows that
tabulation of numbers does not-
necessarily indicate breeding success.

second-generation, captive-hborn individual is often regarded as the first
evidence that a species is doing well in captivity. This Fs generation
provides the basis for a self-gustaining population. Those species that were
reported to have successfully bred at least two generations of captive-born
individuals were noted by an asterisk (*) in Appendix A, B, and C. The tern
“successful” is used because only those Fy individuals that survived past the
neonatal period (30 days) were recorded in the appendices.

For mammals, birds, reptiles, and amphibians combined, a total of 67
species produced successful Fp births., This represents approximately
one—third (31.2%) of all Appendix I species maintained in captivity.

Over one—third (37.5%) of all mammal species maintained in captivity (42
out of 112 species) were recorded as producing Fp births, involving six orders
of mammals (Fig. 12), Primates composed nearly half of all successful mammal
Fo births (45.2%) with 19 species represented (Appendix A). Other mammals
with Fo offspring included 9 species of Carnivora (6 of which are big cats), 8
species of Artiodactyla, 4 species of Perissodactyla, and 1 species each for
Marsuplalia and Proboscidea,

Based on the total number of species maintained for each class, birds
attained the highest percentage, with 24 out of the 57 species in captivity
recorded as producing Fp births (42,1%) (Fig. 12). Successful Fy births were
reported for 10 orders of birds. Nearly half (45.8%) of these Fg births
involved 11 species of the order Galliformes. Three species each from the
orders Anseriformes and Psittaciformes and one each from the seven other avian
orders produced successful Fs births,
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The rhinoceros iguana (Cyclura cornuta, Fig. 13) of the order Sauria is the
sole reptile species reported to have produced successful Fs offspring, repre-
senting only 2.3% of the 44 reptile species maintained in captivity (Fig. 12).

Neither of the two amphibian species in captivity were reported to have
produced an F, generation over the four—year period (Fig. 12),
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Fig. 12, Successful second-
generation captive—born
births (F3).

Fig. 13. Rhinoceros iguana (Cylcura cornuta) is the only Appendix I reptile
species that has successfully produced a second generation (Fp) of captive—born

young between 1977 and 1981, Photo by Jessle Cohen, National Zool. Park,
Smithsonian Instit. : ‘
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TIV. Discussion

Generally, the information presented in this report 1is encouraging -
60% of the 357 mammal, bird, reptile, and amphibian species listed on CITES
Appendix I are reported to be maintained in captivity and over 40% have
produced young. There are, however, 55 Appendix I species that are maintained
in captivity but over the four-year period have not been reported to have
successfully produced young. Although it is unrealistic to expect that all
Appendix I species be maintained and bred in captivity, the lack of successful
breeding for such species presently in collections serves as a reminder that
this issue needs to be addressed.

A. Bias toward mammals,

The actual numbers reported in this paper appear to reveal a bias toward
mammals. This is particularly evident in terms of the number of mammal
species 1listed on CITES Appendix I (Table 1}, The 181 mammal species listed
on Appendix I exceed the combined total of 176 species for birds, reptiles,
and amphibians., The order Primates alone includes 66 Appendix I species.
Mammals also have the greatest number of species reported to have bred (88),
in addition to the highest percentage of species bred compared to species
maintained for all four animal classes (78,6%) (Table 2).

When checking the number of specles maintained as a percentage of species
listed by class on Appendix I, the bias toward mammals is less evident., Over
50% of the mammal, bird, and reptile species listed on Appendix I are
maintained in captivity (Table 2), The highest percentage is for reptiles,
with nearly three-quarters of the 59 listed specles reported to be maintained
in captivity (Fig., 4). The high percentages recorded for birds and reptiles,
however, may possibly be attributed to the smaller number of species listed on
CITES Appendix I, Amphibians are poorly represented, with only 17% of those
species listed on Appendix I reported as maintained in captivity.

Currently, those wild species that are related to domesticated animals

are the most successful breeders in captivity (Muckenhirn, 1980)., For
example, carnivores and hoofed stock (orders Artlodactyla and Perissodactyla)
constitute nearly one—third (30.7%) of all Appendix I species that produced
young between 1977 and 198l., Also, animals that are closely related to humans
breed well in captivity, Primates alone compose an additional 26.0%, making
the total for these four mammalian orders equal to. 56.7% of all species that

were reported as producing offspring.

The only Appendix I amphiblan specles maintained in captivity with
numbers exceeding 100 individuals is the Japanese giant salamander (Andrias
japonicus). This specles provides a good example of how misleading it can be
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to interpret data at face value. The large numbers of salamanders found in
collections indicate that the species is doing well in captivity. The data
reveal, however, that no Japanese giant salamanders were born in captivity
between 1977 and 1981 (Appendix C). Therefore, all specimens reported to be
in captivity probably were taken from wild populations.

B. Zoos and conservation,

In the early 1970's, zoos had the reputation of being consumers rather
than producers of wildlife (Perry, et al.,, 1973). Over the past decade, the
role of zoos has changed significantly, This new role of zoos as wild animal
breeders is partly due to the implementation of CITES, which has made it
increasingly difficult to import wild animals (Bendiner, 1981).

In addition, the establishment of breeding programs by zoos helped
to eliminate the necessity of taking specimens from the wild other than for
occasional recruitment of new genetic material. The American Association of
Zoological Parks and Aquariums (AAZPA) and the IUCN/Specles Survival
Commission's Captive Breeding Specialist Group have both initiated programs to
increase the role of zoos in conservation by creating breeding programs for
specles threatened with extinction,

C. The role of Scientific Authorities,

CITES requires a Scientific Authority to determine that the import or
export of any Appendix I specimen will be "for purposes not detrimental to the
survival of the specles" involved [CITES Art. III Sec. 3(a), 1973]. Several
conditions should be met before approval for trade in Appendix I specimens is
granted (Doc. 3.27, CITES Secretariat, 1982):

1) The possibility that the import neither directly nor indirectly would
contribute to the specimen's removal from the wild.

2) The allowance of the import would in mno way contribute to the death or
removal of any additional speclmens from the wild.

3) There should be no reasonable alternative uses of the specimens that
are more likely to contribute 'to the conservation of the species.

In order to answer these questions, the U.S. Sclentific Authority (Office
of the Scientific Authority, U.S. Fish and Wildlife Service) uses studbooks,
ISIS records, and other available information on captive wild animals to
determine the necessity and value of importing or exporting the specimen for
zoological purposes (R. Jachowski, Chief, U.S, Office of Scientific
Authority, pers. comm.), This report can provide an additional resource. The
maintenance and breeding information presented in this paper also can be an
aid to Scilentific Authorities in other countries.
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VI. Key to Appendices

COLUMN HEADINGS

Denotes number of specimens in captivity and, in parenthesis, the number
of those that were born in captivity., (Modeled after 17ZY's section
entitled "Census of Rare Animals in Captivity.")

Denotes total number of animals born and, in parenthesis, the number
failing to survive. (Modeled after 17Y's section entitled "Species of
wild Animals Bred in Captivity and Multiple Gemeration Birthe.")

SYMBOLS
(See text for additional information.)

Denotes one or more of the animals born was a second (F5) or subsequent
captive-generation birth. Those second-generation individuals that failed
to survive past the neonatal period (30 days) were not recorded. (IZY is
the only data source that reports this information.)

Denotes the information reported includes subspecies data in addition to
species data.

Denotes data not given., Either species was not listed in data
source, or species was listed but with no data reported.

Denotes the number given is a minimum (only IZY indicates figures as
such),

Indicates that a zoo 1s known to have a breeding group of a certain
species, but has failed to indicate numbers born., (IZY is the only
data source with this information.)

Denotes the reporting of breeding data only, with no information
given regarding numbers of specimens maintained in captivity. (Used
only for IZY data.)

Denotes some information is available for a particular reptile species,
although not in the format of this paper. (This occurs only for Lnventory
data.)
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spp. Denotes species.

ssp. Denotes subspecles.

Note: The following designations are the same as those used in Appendices 1
and IT as at 6 June 1981 (CITES Secretariat, 1982):

p.e. Denotes a speciles that is possibly extinct.

%% Denotes "one or more geographically separate populations, subspecies or
species of that species or taxon are included in Appendix II and that
these populations, subspecies or species are excluded from Appendix I."
(CITES Secretariat, 1982:1).

Note: The numbers below following the name of a specles or higher taxon ;
denote only designated geographically-separate populations of that
speclies or taxon are included in Appendix L:

4201 Population of South America

+202 Populations of Bhutan, India, Nepal, and Pakistan
+203 Italian population

+205 Asian population

4206 Indian population

+208 Himalayan population

Note: The numbers below following the name of a species or higher taxon
denote designated geographically—separate populations or subspecies
of that species or taxon are excluded from Appendix I:

—-102 Panthera tigris altaica (=amurensis)

=103 Australian population

-105 Population of North America, excluding Greenland
—108 Population of Papua New Guilnea

SQURCES

Data sources:

1ZY International Zoo Yearbook (Olney, 1979 & 1980)
ISI8 1International Specles Inventory System (1979 & 1980)
Inventory Inventory of Live Reptiles and Amphibians In North American Collections
(Slavens, 1980 & 1981)

References:

Mammals Mammal Species of the World: A Taxconomlic and Geographic
Reférence (Honacki, et al., 1982)
‘Birds A Complete Checklist of the Birds of the World (Howard & Moore, 1980)
Reptiles World Checklist of Endangered Amphibians and Reptiles (Groombridge, 1981)
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Appendix A,

CITES Appendix 1 mammal species maintained and bred in captivity.
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Appendix C.

TES Appendix I reptile and amphibian species maintained and bred in captivity.
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Genera and families listed on CITES Appendix I,

Appendix D.
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Publications

TRAFFIC(U.S.A) is a program of World Wildlife Fund-U.S., a non-profit,

private international conservation organization. The following publications
are available at the prices indicated (to help cover the cost of reproduction
and mailing):

1980 U.S. Imports of Mammal Trophies and Skins from Africa, by Nancy
Roeper. March 1983 4lpp. ($6,00)

Trends in Wildlife Trade from India to the United States, by Lynn Gray-
Schofield, prepared for the Scientific Seminar on Conservation in
Developing Countries, Bombay, India. 1983 8pp. ($1.50)

Comments on the Endangered Species Act, House testimony, March 22, 1982
l4pp. ($1.50)

Comments on the Lacey Act Amendments, Senate testimony, April 1, 1981

lapp, ($1.50)

Crocodile and Alligator Trade by the United States, 1981, by Nancy Roeper
and Ginette Hemley., September 1982 23pp. ($3,50)

The Harvest of Northeastern Furbearers, Past and Present, by Laura Grady
and Nicole Duplaix, Northeast Endangered Species Conference, May 9-11, 1980
33pp. ($3.50)

International Trade in Plants: Focus on U.S. Exports and Imports, by Thomas
Gibson, Niall McCarten, Faith Campbell, and Linda McMahan, December 1981
125pp. (59.50)

International Trade in Sea Turtle Products, by David Mack, Nicole Duplaix,
and Susan Wells, World Conference on Sea Turtle Conservation, November 27,
1979, revised edition 84pp. ($6.50)

Macaws: Traded to Extinction? by Greta Nilsson and David Mack, April 1980
136pp. ($9.50)

Neotropical Psittacines in Trade, April 8, 1980 27pp. ($3,50)
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