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Introduction

The Crocodilian Advisory Group (CAG) is the Association of Zoos and Aquariums’
oldest taxon advisory group, sanctioned by the WCMC in 1986. This document is the CAG’s
2007 update of the North American Regional Collection Plan for crocodilians (the Crocodylia),
including alligators and caiman, crocodiles, and gharials. Due largely to unregulated hunting of
many of these animals for their hides, as well as unrelenting persecution of crocodilians as
predators, many crocodilian species have faced possible extinction. In the 1970°s and early
1980’s, no less than 18 of the 23 recognized species were considered endangered or vulnerable to
extinction. In the intervening years, however, the status of a large number of these species has
brightened, improving from endangered to vulnerable or lesser risk. This improvement was due
largely to the development of management programs, the application of sustainable utilization as
a conservation strategy, and international regulation of trade in crocodilian products. However,
not all species of crocodilians have benefited from these changes. Seven species of crocodilians
are still endangered or have continued to decline to a critically endangered status. These seven
include five Asian species: the Chinese alligator (Alligator sinensis), the Siamese crocodile
(Crocodylus siamensis), the Philippine crocodile (C. mindorensis), and two species of gharial,
the Indian gharial (Gavialis gangeticus) and the Tomistoma or Malay gharial (Tomistoma
schlegelii). Additionally, two Neotropical crocodiles are also endangered: the Cuban crocodile
(Crocodylus rhombifer), and the Orinoco crocodile (C. intermedius). Although the factors
responsible for the precarious status of each of these species vary, generally these species are of
low economic value and have not benefited from the sustainable utilization model that has
worked with so many other crocodilians. Hunting of these animals for their hides is no longer
the primary cause of their demise — habitat loss and degradation is the principle factor leading to
the decline of most of these species.

Captive breeding of critically endangered species in managed propagation programs can
be a powerful conservation strategy. Several endangered species of crocodilians can be assisted
by captive breeding programs, including programs within our North American living institutions.
The greatest challenge to date for the CAG has been the marshalling of the necessary space and
resources for the captive management of imperiled crocodilian species. Generally, crocodilian
programs have been given a relatively low priority for construction funds in most North
American zoos. Unfortunately, in the case of crocodilians, there does not appear to be enough
room in AZA institutions for us to develop programs for all of the endangered forms. This
situation is made worse due to the large portion of current AZA space resources that is being
utilized by non-targeted taxa. Relocating these non-targeted specimens out of AZA facilities can
greatly increase the needed space for programs with endangered crocodilians. The CAG is
cognizant of the impediments these space limitations impose and has redirected some of its
attention to include more focus on education and the promotion of in situ conservation efforts.

Another critical difficulty that the CAG has encountered with our regional crocodilian
programs is a lack of zoo professionals with expertise in the management of this unique group of
reptiles. The CAG is composed of 16 steering committee members (Appendix 1). This
comprises a large part of the entire pool of individuals with expertise in crocodilians in AZA
zoos. For this reason, the CAG, with the AZA Board of Regents, has developed the Crocodilian
Biology and Captive Management (CBCM) Training School. Over 140 individuals have been
trained through this program over the last seven years. The CBCM appears to be achieving the
results we hoped of it — increased interest in crocodilians in AZA institutions, increasing
numbers of exhibits devoted to crocodilians, and the recruitment of new professionals with an
interest in crocodilians into the CAG. One quarter of the CAG steering committee is now made
up of CBCM graduates.



The CAG has also taken a very proactive approach in the management of AZA
crocodilian programs. Four taxa are designated for PMP management. These taxa are reviewed
yearly for appropriate pairings and placement by the CAG working members and an SPMAG
representative in a population management plan. Again, if the limited amount of space in
American zoos for crocodilians is considered, this proactive management approach by the CAG
for all crocodilians is essential to guarantee that captive space is allocated efficiently for all AZA
crocodilian programs.

Finally, we are making a plea for space and resource allocation in North American
institutions for crocodilians. The Crocodylia represent the sole survivors of an ancient group.
Some taxa are among the most endangered vertebrates in the world. Crocodilians make
spectacular displays and draw great interest from the visiting public. Yet members of this group
are often omitted from new zoo projects where they could be incorporated. Consideration must
be given to more resource allocation for crocodilians if the AZA is going to make a long-term
contribution to the conservation of these most endangered archosaurians.

This RCP has been posted on the AZA web site and made available to the institutional
representatives of the CAG for a 30-day review period prior to publication.

CAG Mission Statement

To enhance and promote the preservation and understanding of the world’s crocodilians and their
habitats through excellence in education, animal management and scientific endeavor.

* Monitor surplus crocodilians and explore avenues of placement in accordance with AZA
guidelines

» Monitor status of crocodilian species and recommend appropriate programs

« Serve as a clearinghouse for information

» Develop studbooks and SSP programs where appropriate

» Monitor progress of zoological populations of crocodilians, analyze data

« Facilitate cooperation and collaboration between colleagues and institutions throughout
the scientific and captive propagation community

» To see a consensus on captive breeding and research priorities

 Serve as a management advisory group for targeted species

» Develop programs and goals to further crocodilian conservation, breeding and
management

» Explore avenues for furthering public education, the goals and missions of the AZA and
the CAG




CAG Taxonomic Purview

There are generally recognized 23 living species of crocodilians. The extant Crocodylia
consist of three families: the Alligatoridae, Crocodylidae, and Gavialidae. The alligatorids
include alligators and caimans. Al/ligator includes not only our own familiar American alligator
(Alligator mississippiensis) but the small, critically endangered Chinese alligator (4. sinensis) as
well. The eight or so species of caiman are included in three genera — Caiman, Melanosuchus,
and Paleosuchus. Living crocodylids, the true crocodiles, are organized into three genera. At
present, 11 species of Crocodylus are recognized. The genus Osteolaemus, the African dwarf
crocodiles, consists of a single species, but subspecies are recognized and the taxonomic
diversity represented in this taxon is a subject of interest. The newly resurrected genus
Mecistops includes only one species, the African slender-snouted crocodile (Mecistops
cataphractus). Gavialids include the gharial. Often considered a monotypic family consisting
only the Indian gharial (Gavialis gangeticus), recent molecular and biochemical studies strongly,
almost overwhelmingly, suggest that the Malay gharial (Tomistoma schlegelii) is in fact a gharial
and not a longirostrine crocodile as previously thought.

A complete list of the 23 recognized species of crocodilians, complete purview of the
Crocodilian Advisory Group, is given below, including both common and scientific names.
Species accounts for each of these species begin on page 17.

CROCODYLIA
ALLIGATORIDAE

American alligator
Chinese alligator
Common caiman
Broad-snouted caiman
Yacare caiman

Black caiman

Dwarf caiman
Smooth-fronted caiman

CROCODYLIDAE

American crocodile
Orinoco crocodile
Australian freshwater crocodile
Morelet’s crocodile
Philippine crocodile
Nile crocodile

New Guineae crocodile
Mugger crocodile
Saltwater crocodile
Cuban crocodile
Siamese crocodile
African dwarf crocodile

African slender-snouted crocodile
GAVIALIDAE

Malay gharial
Indian gharial

Alligator mississippiensis
Alligator sinensis
Caiman crocodilus
Caiman latirostris
Caiman yacare
Melanosuchus niger
Paleosuchus palpebrosus
Paleosuchus trigonatus

Crocodylus acutus
Crocodylus intermedius
Crocodylus johnsoni
Crocodylus moreletii
Crocodylus mindorensis
Crocodylus niloticus
Crocodylus novaeguineae
Crocodylus palustris
Crocodylus porosus
Crocodylus rhombifer
Crocodylus siamensis
Osteolaemus tetraspis
Mecistops cataphractus

Tomistoma schlegelii
Gavialis gangeticus
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Space Estimation and Census Data

Available space estimations were made using an electronic space survey through the
AZA institutional representative (IR) list server in late spring 2006. A few other large private
facilities that have demonstrated a continued support of AZA crocodilian programs were also
included in the survey process. This IR list was used because it contains all institutions that have
made their interest in crocodilian programs known to the CAG by designating an IR. Sixty-
seven out of 72 institutions responded with a completed survey, representing ~93% of all
institutions that have an active interest in crocodilians. Also, a draft of this RCP was posted on
the AZA website for final review and no AZA institution without a designated IR provided any
response to the draft. This is another indication of the inclusiveness of crocodilian interests
represented on the IR list server. The allocation numbers indicated in the tables below were
made based on these 67 responding AZA institutions. The survey included both current and
future holding capacities. Results of the space survey are tabulated in Appendix III. Other
sources of data used to allocate space included ISIS and the individual expertise of the members
of the CAG. The CAG acknowledges with much appreciation the work by Jessi Krebs, Omaha’s
Henry Doorly Zoo, in conducting, tabulating and summarizing the current space survey.

Current census of data are provided for each species from studbooks, where available, or
ISIS for non-studbook species.

Self-Sustaining Managed Population Size

Crocodilians present unique potential among the vertebrates for long-term genetic
management of captive populations. There are no existing studbook databases that include the
entire lifespan of any crocodilian. To model this population potential, the Cuban crocodile
studbook was used in ZooRisk to represent a generic crocodilian. These data were modified by
increasing the life expectancy to 75 years, an adult probability of any adult female breeding at
10%, and increasing mortality rates to reflect that 5% of the animals will die per decade between
35 and 65 years of age. These animals are long lived (>75 years), have high fecundity, are
reproductive to a late age (>65 years), lay eggs, and have temperature-dependent sex
determination which allows the sex of the offspring to be predetermined during incubation. In
ZooRisk, this generic crocodile was evaluated as at “low risk” in all categories except
“reproduction in the last generation” where they are considered endangered because less than
five pairs are expected to reproduce in each generation. This is not unexpected considering the
longevity of these species in which they are reproductive for five plus decades. This issue was
not considered a significant problem. In general, a target of 75 is the minimum carrying
capacity assigned SSP species in this RCP. This was increased if there was substantial interest to
maintain a taxon by AZA institutions (e.g., Chinese alligators). PMP programs may be managed
with fewer animals (or greater if they are of interest to AZA institutions, i.e., Nile crocodiles)
and lower genetic goals. If a good unrelated founder base can be established (i.e., minimum of
10 pairs), and the founders are maintained until they are no longer reproductive, 90% of gene
diversity can be easily maintained for 100 years with a population size of less than 75 animals.
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Non-member Participation

As indicated in the Introduction to this document, the lack of sufficient captive space is a
significant factor affecting the development of captive breeding programs for crocodilians in
North American collections. In light of this trend, and in addition to utilizing all space made
available to crocodilian programs in AZA institutions, the CAG has recruited space in the private
sector to hold and, in some cases, to breed animals for AZA conservation programs. These
private facilities also provide critical space to hold less important specimens that would
otherwise take valuable zoo space away from targeted species. For many years, a few private and
non-commercial facilities, including non-AZA participants, have cooperated and collaborated
with the CAG and its programs, offering expertise, advise, captive specimens and space
resources for our programs. These individuals and facilities are keenly aware of AZA policies
and procedures and are committed to the conservation of these animals and the programs the
CAG and AZA have established to further these goals. In the past, two facilities have been
actively involved in CAG SSP programs. These two private non-member participants have been
registered and inspected by CAG members to comply with AZA standards for non-member
participants, and both of these non-member participants are involved with our two current SSPs
(Chinese alligator and Cuban crocodile). Other non-member participants currently hold other
specimens of SSP animals (Chinese alligators) and these animals will be brought back into AZA
accredited zoos or will be surplused from the SSP populations. However, non-member
participants do contribute to other (i.e., non-SSP) programs. Most importantly, these private
collaborators offer space resources most AZA institutions cannot or have not made available for
crocodilians. The additional space made available by non-member participants allows non-
targeted species, surplus specimens, and excess progeny from breeding programs to be moved
out of AZA exhibits and holding spaces, relieving some AZA crocodilian space limitations and
allowing the CAG to expand certain programs within AZA institutions.

The chairs of the CAG have discussed the WCMC requirements for non-member
participants with the SSP coordinators. They are aware that their non-member participants are
due to be re-inspected, and that the CAG steering committee will be monitoring their compliance
with the WCMC regulations. We have also brought this to the attention of those who are likely
to be the coordinators of our future SSP programs.

Species Selection Decision Process

The Crocodilian Advisory Group (CAG) has prioritized species for inclusion in North
American collections based on several factors. First, endangered taxa that do not have adequate
in situ protection and recovery programs were given highest priority. Second, the probability of
successfully contributing to the conservation of an endangered taxon was factored in (e.g.,
availability of founders for captive propagation, the prospects of aiding the conservation of the
species in the wild, existing husbandry expertise, etc.). Third, consideration was given to the
biological uniqueness of each taxon to produce a regional collection plan that will represent the
diversity of the Crocodylia. In some cases when several closely related taxa fell into the same
categories, the CAG has initiated and supported in situ conservation efforts (e.g., Morelet’s
crocodile, Crocodylus moreletii) while recommending that these animals not be maintained in
AZA institutions. Fourth, consideration was given to ongoing and future proposed research
projects for crocodilians in zoos. There is still a great deal that can be learned about these
animals and, in many cases, can be learned more easily in captive situations (e.g., social and
parental behavior, temperature-dependent sex determination). Finally, the CAG recognizes that
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there are specific geographical considerations and individual institutional needs that must be
considered in the allocation of crocodilian space. These considerations include the necessity to
display the American alligator within its range and zoogeographic or ecosystem themes of some
institutions. In such cases, the CAG has suggested a reduction in numbers of these species in
North American zoos to direct resources towards more endangered taxa.

A decision tree was developed to categorize crocodilian species by level of management
(page 7). WCMC Program selection criteria questions (page 8) were also used to classify species
as to the type of management deemed necessary in AZA institutions. A summary of the CAG
steering committee’s responses to those criteria questions for species targeted for conservation
programs is also provided in Table 1 (page 9).

To aid collection managers at individual institutions in the selection of species, a
recommendation matrix is also provided (page 10). This matrix can be used in the decision
process in the development of an Institutional Collection Plan. Both targeted and untargeted taxa
are present in this matrix. It is strongly suggested that institutions dedicate resources for the
targeted species but, when this is not possible because of zoogeographic or space limitations,
alternatives are suggested to meet the institution’s goals.

TAG Recommendations: Categories
The following is a list of CAG recommendation categories used in this regional Collection Plan:

* SSP Population
Intense management
Studbook necessary
Maintain x% genetic diversity for x years
Participating institutions sign MOP
Compliance by participating institutions expected
Make breeding recommendations and develop masterplan
Management Group
* PMP Population
Moderate management
Long-term objective to maintain population
Studbook necessary
No MOP
Encourage institutional compliance
Breeding recommendations offered
Masterplan not required
No Management Group
* DERP: Display/Education/Research Population
No studbook
Long-term genetic/demographic management not required
* Phase Out Population
Moratorium on breeding and acquisition
Species champion monitors phase-out through ISIS
* Phase In Population
Species not currently in AZA institutions
TAG hopes or plans to import founders
Once in North America Population will be reassigned to another category
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Crocodilian RCP Decision Tree
for Prioritization of Taxa
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WCMC Program Selection Criteria

What is the availability of the species/taxon in AZA collections?

. What is the availability of the species/taxon outside AZA collections?

What is the extinction risk for the species/taxon within AZA collections if it is not
managed?

. In what direction does the extinction risk within AZA collections move if it is?
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What is the demand for the species/taxon within AZA collections (from survey)?

What is the institutional commitment to the species/taxon within AZA membership (from
survey)?

How easy is it to breed the species/taxon?

What is the extinction risk for the species/taxon in the wild?

What are the program operating costs for this species/taxon?

. Is there an international conservation/management program for this species/taxon?

. What type of link would a management program have to conservation of this
species/taxon in the wild (outlined in species account)?




