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Introduction
In 2008, AZA made a long-term commitment to global amphibian conservation that focused 

on increasing the capacity of AZA-accredited zoos and aquariums to respond to threats      

facing amphibians,  create and sustain assurance populations of threatened amphibians, and  

increase public awareness of and engagement in amphibian conservation.

With the support and hard work of directors, curators, keepers, and partners, AZA ac-

credited zoos and aquariums maintained their commitment, and in 2011, saw conservation 

progress and successes both locally and around the world. This report features some of the 

successes in citizen science, research, field work, the creation of assurance populations, and 

successes in conservation breeding.

AZA congratulates all members for their on-going efforts and dedication, but encourages 

people to do more.  The AZA Amphibian Taxon Advisory Group (TAG) has created many 

resources to get you started. Learn more about how to get involved in amphibian conserva-

tion by contacting any of the authors listed in this report or the Amphibian TAG Chair, Diane 

Barber (dbarber@fortworthzoo.org).

By Shelly Grow, AZA Conservation Biologist (sgrow@aza.org)

This report is available on the AZA Web site at: www.aza.org/amphibian-news/. Submissions 

included in this report were solicited in December 2011 through emails sent to the AZA Am-

phibian Taxon Advisory Group-related listserv.

On the Cover: The critically endangered Kihansi spray toad is being bred for reintroduction 
in Tanzania by the Toledo and Bronx Zoos. Julie Larsen-Maher ©WCS
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AZA is working hard to support 

FrogWatch USA expansion. Two on-

line modules for FrogWatch USA 

were released in 2011, offering new 

and  increased traing opportunities 

across the nation.  Coordinators from 

the 17 chapters newly established in 

2011 received training via the online 

chapter  coordinator module in 2011. 

Prospective and returning volunteers 

also have an option to complete an 

online course. An overview and reg-

istration for the courses are available 

at http://nptrainingworks.com/aza.

In-person training opportunities are 

also made possible through the Na-

tional Science Foundation  Informal 

Science Education award. Regional 

chapter coordinator training work-

shops will be offered throughout 2012 

and 2013. There is no registration 

fee and costs for food and accom-

modations are subsidized by grant 

funding. Workshop hosts showcase 

their specialties and participants 

learn how to serve as a FrogWatch 

USA chapter coordinator, explore 

the benefits of citizen science, dis-

cover techniques for effective vol-

unteer communication and manage-

ment, and receive content training 

and opportunities for collaboration.

If you are part of an institution 

or know of an organization that 

would be interested in forming a 

FrogWatch USA chapter or host-

ing a training workshop, please 

c o n t a c t f r o g w a t c h @ a z a . o r g .

FrogWatch USA 
AZA’s Citizen Science Program
FrogWatch USA, AZA’s frog and toad monitoring citizen science program, hopped to                   

action in 2011, adding 17 new chapters. Chapters form the core of the FrogWatch USA program,                   

offering local training, support, and community to program volunteers. These chapters are also           

sharing their experiences with their peers; see the 2011 Chapter Summary and   Achievement 

Report (www.aza.org/host-a-frogwatch-chapter/). AZA thanks all of the FrogWatch USA             

chapters for their efforts in recruitment, training, and engaging their volunteers and we know 

the program and the data will be better as a result of these chapters. For a full list of chapters 

visit: www.aza.org/become-a-frogwatch-volunteer/. 

In Spring 2011, FrogWatch USA benefited from a program analysis completed by a Master of 

Science student in the University of Maryland  – College Park’s Sustainable Development and 

Conservation Biology program. This scholarly paper includes data highlights, as well as places 

FrogWatch USA in the context of other citizen science programs and offers recommendations 

that will be incorporated moving forward.

As a subaward on a National Science Foundation – Informal Science Education award to the  National 

Geographic Society, AZA was able to hire a full time citizen science  program  specialist. In July,  

Rachel Gauza joined the AZA staff and began delving into the historic  FrogWatch USA data, 

as well as spending extra time examining the 2010 data and compiling a data summary  

(www.aza.org/frogwatch/). Rachel and AZA staff have also been working closely with the  

National Geographic Society to develop an online data submission, review, visualization, and 

analysis tool that will be most useful to the FrogWatch USA program and volunteers. The first 

phases of the tool will be piloted in 2012, with additional enhancements to be developed. 

program expansion

A FrogWatch USA volunteer training session in Utah © Rachel Gauza

www.aza.org/host
www.aza.org/become
www.aza.org/frogwatch
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Species Survival Plan Updates

Wyoming Toad Species Survival Plan®
The Wyoming Toad Species Survival Plan® (SSP) program now includes ten toad breeding 

facilities. Eight of these are AZA accredited zoos:  Cheyenne Mountain Zoo; Como Park Zoo and 

Conservatory; Detroit Zoological Society; Kansas City Zoo; National Mississippi River Museum 

and Aquarium;  Omaha’s Henry Doorly Zoo; Toledo Zoo, and Toronto Zoo. 

The remaining two are U.S. Fish and Wildlife Service (USFWS) facilities in Wyoming:  the Sara-

toga National Fish Hatchery and the Red Buttes Environmental Lab, which is associated with the 

University of Wyoming

Accomplishments for Wyoming Toad SSP in 2011:

1. 9,813 tadpoles and toadlets released into the wild as combined efforts from the ten current 

breeding facilities 

2. Both Como and Toronto Zoos produced tadpoles for release in their very first breeding at-

tempts with these animals

3. All ten breeding facilities were represented at the SSP meetings in Wyoming,  allowing us to 

complete master planning and other work and make informed, group decisions

4. All eight AZA zoos supported the SSP program by sending their toad keepers to Wyoming to 

participate in the SSP meetings.

5.The SSP once again assisted the USFWS in the July survey of the Mortenson National Wildlife 

Refuge wild toad population.

6. The captive-produced population at our Safe Harbor release site seems to be taking hold with 

calling males and a possible wild reproduction in 2011.

All of the participants on both sides of this program, the AZA and the USFWS, deserve kudos 

for their remarkable cooperation and continued commitment to the recovery of Anaxyrus (Bufo) 

baxteri in the wild and the successful captive management of the assurance population for this 

federally-listed endangered species.

Val Hornyak, Program  Coordinator, Wyoming Toad SPP    (val.hornyak@toledozoo.org)                                                                                                                           

Wyoming Toad

Wyoming toad tadpoles being re-
leased © Val Hornyak

Wyoming toad found during the 
Mortenson survey prior to process-

ing © Val Hornyak

Wild female Wyoming toad found 
burrowing on banks of Morten-

son Lake National Wildlife Refuge         
© Val Hornyak

Wyoming Toad Recovery partners from AZA and USFWS at 2011 SSP meetings near 
Centennial, Wyo.

5.The
mailto:val.hornyak@toledozoo.org
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Crested ToadsSpecies Survival Plan Updates

Puerto Rican Creasted Toad Species Survival Plan®
Teacher Carey Smith’s first grade students from Key’s Gate Charter School in Homestead, 

Florida, raised $750 in 2011 for Puerto Rican crested toads (PRCT) by soliciting private donations 

and selling baked goods along with the local chapter of the American Association of Zoo Keepers 

(South Florida AAZK). The students and zoo keepers generously donated the money to purchase 

baseballs for conservation outreach in Puerto Rico. Baseball is a popular sport in Puerto Rico 

and educators give the balls, adorned with a crested toad figure, to eager children during special 

events.

PRCT SSP Institutions (Buffalo Zoo, Disney’s Animal Kingdom, Fort Worth Zoo, Granby Zoo, 

Jacksonville Zoo and Gardens, Omaha’s Henry Doorly Zoo, Potter Park Zoo, San Antonio Zoo-

logical Gardens & Aquarium, and Toronto Zoo) were able to send a total of 21,395 captive born 

tadpoles to three reintroduction sites in Puerto Rico. Several institutions (Buffalo Zoo, Detroit 

Zoo, El Paso Zoo, Fort Worth Zoo, Jacksonville Zoo, Milwaukee County Zoo, and Sedgwick 

County Zoo) also generously contributed funds to the SSP which supported field monitoring 

and in-situ educational outreach activities. 

Diane Barber (Fort Worth Zoo) and Dustin Smith (Zoo Miami), traveled to Puerto Rico in March 

and November to continue monitoring efforts. Newly metamorphosed crested toads were 

tracked and larger toads were marked using PIT tags at the reintroduction site in El Tallonal, 

Arecibo. A fully automated audio monitoring system was also installed at El Tallonal in the fall. 

This system was developed by partners at the University of Puerto Rico-Río Piedras Automated 

Remote Biodiversity Monitoring Network (ARBIMON) and was supported through funding pro-

vided by an Association of Zoos and Aquariums’ (AZA) Conservation Endowment Fund grant. 

This new system is able to isolate crested toad calls and send an alert to biologists’ cell phones 

to let them know when crested toads are calling. The recording device is solar-powered and uses 

Wi-Fi to transmit calls to a central database. This new technology allows biologist to monitor 

crested toads more closely without having to drive great distances across the island to remote 

areas. It also enables partners to learn more about this elusive toad’s activity outside of large rain 

events. Plans are underway to install additional ARBIMON systems in 2012 at two other locations 

on the island. Biologists will be able to monitor these sites with live audio via a website from 

their offices, homes, or cars using their computers or smart phones.

PRCT Recovery Group partners from The Conservation Trust of Puerto Rico completed the con-

struction of two ponds to create a third reintroduction site in the south. The release and breed-

ing ponds are located in Los Conventos, Guayanilla, and partners are anxious to receive tadpoles 

from PRCT SSP institutions. The Conservation Trust of Puerto Rico has also developed a citizen 

science program that will aid in monitoring efforts and accumulation of data in this area. With 

the addition of this reintroduction site in the south and another that will soon be ready in the 

north, the PRCT SSP needs to increase capacity to produce additional offspring for release. If any 

institution is interested in joining captive breeding efforts for this critically endangered species, 

please contact Diane Barber at dbarber@fortworthzoo.org to learn more.

Diane Barber, Program Coordinator, Puerto Rican Crested Toad SSP (dbarber@fortworthzoo.org)

Adult Puerto Rican crested toad     
© Carlos Pacheco

Puerto Rican crested toad bake sale 
at Zoo Miami © D. Smith

New Puerto Rican crested toad 
baseball © Diane Barber

mailto:dbarber@fortworthzoo.org
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Assurance Populations and 
Conservation Breeding

Albuquerque Biological Park Works With Three

Native Species in New Mexico
In a collaborative effort between the BioPark’s herpetology department and the New Mexico 

Department of Game and Fish, the team identified three species of amphibians that the BioPark 

should target for conservation. 

The Northern leopard frog (Lithobates pipiens) is not yet listed as species of concern in New 

Mexico, but was indentified as an appropriate focal species. The BioPark is collecting individuals 

from various areas in the state and will develop a captive breeding program for this animal. We 

see this as a method for honing our “Best Practices” protocols for breeding and rearing in order 

to proactively protect this species in the state. 

Two small plethodontid salmanaders are also being targeted. The Sacramento Mountain 

salamander (Aneides hardii) and the Jemez Mountain salamander (Plethodon neomexicanus) 

are two of the three salamander species native to New Mexico. Like many of the mountainous 

plethodontidae, these are endemic species with a very restricted range. In 2011, New Mexico was 

suffering through its driest season on record and also set records for wildfires in the state. There 

is great concern that a single catastrophic event, such as a fire, could result in extinction for one, 

or both of these little salamnders. 

The BioPark is currently building an assurance population of these two species, as well as  study-

ing the reproduction of the P. neomexicanus that has thus far eluded scientists due to their 

fossorial nature.   

Doug Hotle, Curator of Herpetology, Albuquerque BioPark

The Coqui

 

2011 has been proven to be a pro-

ductive year for the Coqui Conser-

vation Initiative, filled with several 

unique fundraising opportunities.  

With the support of the local Puerto 

Rican community, a new event was 

launched at the Central Florida 

Zoo & Botanical Gardens over the     

summer, entitled El Canto Del Coqui.  

This event, similar to Fiesta Del    

Coqui, was initiated to educate the 

public on the plight of the coqui 

frogs.  Sponsored by several local 

Puerto Rican businesses, the festival 

was held in the evening and in-

cluded live Latin music, comedians, 

coqui art, and plenty of authentic 

Puerto Rican food.  The turnout was 

huge, and even the coquis them-

selves made a special appearance.  

Along with spreading awareness, 

critically endangered Coqui Martilli-

to (Eleutherodactylus locustus) kept 

in captivity produced four fertile 

egg clutches throughout the year 

(see photo to left), most recently in 

their new home at the Albuquerque 

Biological Park.  With support from 

the BioPark, we look forward to con-

tinuing both the ex-situ conserva-

tion component and our partnership 

with Proyecto Coqui in 2012.

Jennifer Stabile, Department of  

Herpetology, ABP

 

Coqui Martillito (Eleutherodactylus locustus) babies. 
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Denver Zoo, along with international and local partners, continue research and 

outreach focused on the Lake Titicaca Frog (Telmatobius culeus). We have 

already established a Telmatobius Captive Breeding Program with laboratories 

at the Universidad Peruana Cayetano Heredia in Lima, Peru and the Huachipa 

Zoo, also located in Lima.  The foci of these laboratories are to learn more about 

the species captive husbandry and to support an assurance population for this 

critically endangered species. In May 2011 we achieved captive propagation 

within a confiscated frog population and we are now raising the tadpoles and 

metamorphs in a collaborative effort between the Huachipa Zoo and Universidad 

Peruana Cayetano Heredia. We are in the planning stages of opening a rescue 

center at the Universidad Nacional del Altiplano in Puno, Peru for illegally har-

vested frogs confiscated near the lake.

Denver Zoo also participates in a national awareness campaign to decrease 

consumption of Lake Titicaca frogs, a mjor contributer to the decline of this spe-

cies. As part of this campaign in 2010 Denver Zoo supported the creation of an 

amphibian crisis center at Lima’s Huachipa Zoo where Lake Titicaca frogs now 

appear on exhibit. The exhibit includes important messaging about the frog’s sta-

tus and threats to their survival. Denver Zoo also helped initiate a National Frog 

Day where Huachipa Zoo visitors can come to the zoo and be involved in many 

different amphibian educational activities.  

In June 2011, Denver Zoo supported a second stakeholders’ meeting for all parties 

interested in working to conserve the Lake Titicaca Frog. This full  day workshop 

involved parties breaking into working groups to update our action plan, assess 

its progress, and make future recommendations to  support the campaign. 

In 2012 we will begin studies for a mark and recapture population survey, genetic 

analyses, and investigations on the prevalence of the amphibian chytrid fungus. 

We will also work to increase local awareness in Puno, Peru about the plight of 

the Lake Titicaca frog. 

Tom Weaver, Area Supervisor of Tropical Discovery, Denver Zoo

Denver Zoo and the Lake Titicaca Frog

El Valle Amphibian Conservation Cen-

ter (EVACC) collected its first Pana-

manian frog in the beginning of May, 

2006.  Since that date, there has been 

a series of trials and tribulations, all 

contributing to today’s success of the 

project.   

On the breeding front this year EVACC 

reports its first second generation of 

captive born Anotheca spinosa.  Two 

priority species were bred for the first 

time at our facilities: Atelopus limosus 

and Strabomantis bufoniformis.  In 

total, nine of the 15 priority species 

had positive breeding activity this year.  

Staff attended an Amphibian Genetic 

Population Management course and 

is starting studbooks for the different 

species being held.  EVACC also was 

granted funding for a Genetic Bar Cod-

ing project this year. 
 

Our facility continues to support local, 

national, and international education 

and community based programs. A 

national Golden Frog Day, 14 August, 

was celebrated for the first time, and 

EVACC and the Panama Amphibian 

Rescue and Conservation (PARC) proj-

ect participated in different activities 

planned for that day. EVACC collabo-

rated with four different graduate and 

undergraduate research projects this 

year, all geared to some level at am-

phibian conservation.  We forge ahead 

in spreading the word of our work by 

giving talks to tour groups, which visit 

the exhibition area, as well as working  

with a myriad of media groups.  EVACC 

continues to receive funding from AZA 

accredited zoos and aquariums.

Heidi Ross, EVACC

eVACC

Photos © Raul Berenguel
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Assurance Populations and 
Conservation Breeding
Arizona-Sonora Desert Museum and the 
Tarahumara Frog
The Arizona–Sonora Desert Museum (ASDM) has been involved with the reintroduction of the 

Tarahumara frog (Lithobates tarahumarae) for the last two decades.  The first attempt at reintro-

duction began with collecting eggs from Sonora, Mexico in 2000, which were reared to sexual 

maturity at the ASDM.  This population produced a group of 400 frogs, which was released in 

the Santa Rita Mountains in the summer of 2004.  

Unfortunately, in 2006 there was a catastrophic fire in the watershed where the Tarahumara 

frogs (T-frogs) had been released.  The resulting changes to the habitat allowed flooding to 

partially or completely fill the main pools with ash and debris.  With severely reduced water 

volume in the ponds, the majority of the frogs died. Multiple post-fire surveys by volunteers and 

agency staff were conducted; however, very few frogs were observed and only one was witnessed 

in the most recent surveys. Signs of Bd (Batrachochytrium dendrobatidis), a devastating chytrid 

fungus, were observed on some of the carcasses found post-fire.

During subsequent annual T-frog meetings, agencies, organizations, and individuals have worked 

together to plan new methods to keep the species extant in Arizona. A different stock of T- frog was 

proposed for future reintroduction efforts. In particular, a small population of T- frogs was targeted 

because it had been identified as having done well even though Bd was present in the water system 

where the frogs occurred.  In 2008, in collaboration with Mexican authorities and U.S. federal agen-

cies, we were granted permission to travel to Sonora, Mexico to collect tadpoles from this popula-

tion to establish a new colony of Tarahumara frogs. 

Many of the 50 tadpoles collected metamorphosed into adults and, on April 13, 2011, we were 
delighted to find the first egg mass deposited by this new captive T-frog population. This first egg 
mass was the beginning of our second effort towards the reestablishment project.  Unfortunately 
after a great start the egg mass crashed after one week and no tadpoles survived. We look forward to 
2012 and hope for a great year for the production of more Tarahumara frogs, which should allow us 
to continue with the reintroduction effort. 

Stephane Poulin, Curator of Herpetology, Ictthyology, and Invertebrate Zoology, ASDM

In 2011, the Philadelphia Zoo con-

tinued to make great strides in our 

ex-situ amphibian conservation pro-

gram.  At the end of 2010, we had 

160 Haitian frogs in our collection; 

by the end of December 2011, that 

number had grown to 1,330 frogs!  

We have successfully hatched 

froglets from four of the ten species 

in our program:  Eleutherodactylus 

amadeus, bakeri, brevirostris, and 

ctylus thorectes, all critically endan-

gered frogs endemic to a restricted 

range within Haiti.  We have also 

seen eggs and/or reproductive be-

havior from four more species this 

year: Eleutherodactylus apostates, 

furcyensis, glandulifer, and ventrilin-

eatus.

We have learned a lot about the 

care of these rare frogs over the 

past year.  We are currently in the 

midst of writing a husbandry manual 

for these species, in the hope that 

other zoological institutions will join 

us in this important and exciting 

program.

Stephanie Eller, Animal Records 

and Library, Services Manager,                                        

Philadelphia Zoo

hAITIAn FroGs

Tarahumara cages 
© Arizona Sonora Desert Museum 

Tarahumara frog eggs 
© Arizona Sonora Desert Museum 

E. thorectes 
© Philadelphia Zoo 
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Assurance Populations and 
Conservation Breeding

Omaha’s Amphibian Conservation Area

In 2006, Omaha’s Henry Doorly Zoo established its Amphibian Conservation Area in a 4200sq ft. abandoned hallway that was used for storage. 

The area was repurposed for maintaining large groups of endangered amphibians in complete isolation from one another and the rest of the zoo’s 

collection. The area adheres to the strict guidelines set forth in the “Manual for Control of Infectious Diseases in Amphibian Survival Assurance 

Colonies and Reintroduction Programs” (Pessier & Mendelson, 2010). Though the strict levels of biosecurity are challenging and unlike more tra-

ditional methods, the three full time keepers have had no problem adapting. Since its inception the area has grown from two isolation rooms with 

two species, to 12 rooms housing nine species:

Wyoming toad (Anaxyrus baxteri) - Listed by the IUCN as Extinct in the Wild                                                                                                                      

Puerto Rican Crested Toad (Peltaphryne lemur) - listed as Critically Endangered                                                                                              

Panamanian Golden frog (Atelopus zeteki) -  listed as Critically Endangered

Mississippi Gopher Frog (Lithobates sevosas) - listed as Critically Endangered

Striped Newt (Notophthalmus perstriatus) – listed as Near Threatened

Eastern Tiger Salamander (Ambystoma tigrinum tigrinum)- Missing in eastern Nebraska

Eastern Hellbender (Cryptobranchus alleganiensis alleganiensis) – listed as Near Threatened

Kihansi spray toad, (Nectophrynoides asperginis) - Listed as Extinct in the Wild

Blue Spotted salamnder (Ambystoma laterale)- Listed as Endangered in Iowa

Since 2007, the area has contributed over 11,000 individual animals to AZA programs that release offspring from captive animals in to the wild. 

Besides working with AZA program species, the amphibian conservation area also houses species important to local conservation efforts. The Blue 

Spotted salamander, a species found only in one small area in the state of Iowa, has been selected by the Iowa Department of Natural Resources and 

Hartman Nature Reserve as a species that the zoo will reproduce to establish a new population in Iowa.

Omaha’s Henry Doorly Zoo hopes to continue expanding and diversifying its endangered assemblage and contribute to amphibian conservation on 

a large scale. 

 Jessie Krebs, Curator of Reptiles and Amphibians, Omaha’s Henry Doorly Zoo

 
©Jessie Krebs
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hellbendersAssurance Populations and 
Conservation Breeding

First Breeding of Captive Hellbenders at 

Saint Louis Zoo 
The Saint Louis Zoo’s Ron Goellner Center for Hellbender Conservation and the Missouri De-

partment of Conservation  announced that Ozark hellbenders have been bred in captivity - a first 

for either of the two subspecies of hellbender. This decade long collaboration has yielded 63 baby 

hellbenders.

The first hellbender hatched on 15 November and approximately 120 additional eggs were ex-

pected to hatch in the following week. The eggs were maintained in climate- and water quality-

controlled trays behind the scenes in the Zoo’s Herpetarium. For 45 to 60 days after emerging, 

the tiny larvae will retain their yolk sack for nutrients and move very little as they continue their 

development. As the larvae continue to grow, they will develop legs and will lose their external 

gills by the time they reach 1.5 to 2 years of age. At sexual maturity, at 5 to 8 years of age, adult 

lengths can approach two feet. Both parents are wild bred: the male has been at the Zoo for the 

past two years and the female arrived this past September.

Rivers in south-central Missouri and adjacent Arkansas once supported up to 8,000 Ozark 

hellbenders. Today, fewer than 600 exist in the world -so few that the amphibian was added in 

October 2011 to the federal endangered species list.

Due to these drastic declines, captive propagation became a priority in the long-term recovery 

of the species. Once the captive-bred larvae are three to eight years old, they can then be released 

into their natural habitat - the Ozark aquatic ecosystem.

Also known by the colloquial names of “snot otter” and “old lasagna sides,” the adult hellbender 

is one of the largest species of salamanders in North America, with its closest relatives being 

the giant salamanders of China and Japan, which can reach five feet in length. With skin that is 

brown with black splotches, the Ozark hellbender has a slippery, flattened body that moves eas-

ily through water and can squeeze under rocks on the bottom of streams.

Like a Canary in a Coal Mine

Requiring cool, clean running water, the Ozark hellbender is also an important barometer of the 

overall health of that ecosystem - an aquatic “canary in a coal mine.”

“Capillaries near the surface of the hellbender’s skin absorb oxygen directly from the water – as 

well as hormones, heavy metals, and pesticides,” said Jeff Ettling, Saint Louis Zoo curator of 

herpetology and aquatics. “If there is something in the water that is causing the hellbender 

population to decline, it can also be affecting the citizens who call the area home.”

“We have a 15- to 20-year window to reverse this decline,” added Missouri Department of Conser-

vation Herpetologist Jeff Briggler, who cites a number of reasons for that decline from loss of 

habitat to pollution to disease to illegal capture and overseas sale of the hellbender for pets. “We 

don’t want the animal disappearing on our watch.”

Hellbender at two weeks of age
© Mark Wanner, Saint Louis Zoo 

Hellbender after hatching
© Mark Wanner, Saint Louis Zoo 

Hellbender developing eggs
© Mark Wanner, Saint Louis Zoo 
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Saint Louis Zoo (cont.)
Reversing A Decline

In 2001, the Ozark Hellbender Working Group of scientists from government agencies, public universities and zoos in Missouri and Arkansas 

launched a number of projects to staunch that decline. These included egg searches, disease sampling, and behavioral studies.

In 2004, funding from private donors, the Missouri Department of Conservation, the United States Fish and Wildlife Services, and the Zoo covered 

the cost of building sophisticated facilities including climate-controlled streams to breed the hellbender.

The hellbender propagation facilities include two outdoor streams that are 40 feet long and six feet deep. The area is landscaped with natural 

gravel, large rocks for hiding and artificial nest boxes, where the fertilized eggs were discovered. A nearby building houses state-of-theart life sup-

port equipment used to filter the water and maintain the streams at the proper temperature.

In addition, two large climate-controlled rooms in the basement of the Zoo’s Charles H. Hoessle Herpetarium are the headquarters for the pro-

gram. The facilities re-create hellbender habitat with closely monitored temperatures, pumps to move purified water, sprinklers synced to mimic 

the exact precipitation and lights that flick on or dim to account for brightness and shade. The largest room includes a 32-foot simulated stream, 

complete with native gravel and large rocks for hiding. It houses a breeding group of adult Ozark hellbenders from the North Fork of the White 

River in Missouri.

The Toledo Zoo has researched methodologies to develop effective husbandry techniques for maintaining and breeding six 

species of lungless salamanders (family Plethodontidae).  Although many husbandry successes have been achieved for anuran 

species, few institutions have worked with or been successful with Plethodontids.   Virtually no species of this, the largest fam-

ily of salamanders, had been reproduced in an AZA zoo prior to the initiation of the Toledo Zoo’s efforts.   Many salamander 

species are threatened with declines and extinction, so this work has direct application for the initiation of ex-situ conservation 

endeavors.

Five species of native lungless salamanders have been reproduced over the last few years at the Toledo Zoo.  This includes:  

the Black Mountain dusky salamander (Desmognathus welteri), the cave salamander (Eurycea lucifuga), the four-toe salaman-

der (Hemidactylium scutatum), the slimy salamander (Plethodon glutinosus), and the northern red salamander (Pseudotriton 

r. ruber).  The Zoo also bred a banana salamander (Bolitoglossa rufescens = B. nympha) from Central America as part of a 

cooperative effort to support salamander conservation in Guatemala.  All these species are first captive breedings for an AZA 

institution. 

The members of the lungless salamander family are located almost entirely in North America, with the Appalachian Mountains 

and Central American Mountains containing the majority of the 418 known species.  These salamanders breed through internal 

fertilization, with both direct development and development which includes a larval stage (depending upon the species).  In 

some species, the eggs are laid on land and the mother tends and protects her eggs until they hatch as tiny replicas of adults.   

In other species, eggs are laid in the water.  This requires the development of specific husbandry techniques with different 

environmental parameters that depend upon the species, habitat, and their reproductive mode.  Animals have been bred both 

on exhibit and in off-exhibit enclosures.  The exhibited species create a unique opportunity for zoo visitors to observe breeding 

and maternal behavior rarely witnessed by anyone not studying salamanders.                                                                             

Andrew Odum, Curator, Department of Herpetology, Toledo Zoo

Development of plethodontid husbandry Techniques at the Toledo Zoo

A Black Mountain dusky salamander 
on exhibit at the Toledo Zoo
© Andrew Odum, Toledo Zoo 

A female slimy salamander tends 
her eggs as babies hatch.  This 

event occurred on exhibit in full 
view of the public (distance from 

public was about 18 inches)
© Andrew Odum, Toledo Zoo 
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Field Surveys and Research

Conserving Alberta’s Northern Leopard Frogs 
Throughout their western range, northern leopard frogs (Lithobates pipiens) (NLF), are facing 

a puzzling decline. To guarantee their future in western Canada, the Calgary Zoo’s long-term 

NLF research in the wetlands of Alberta aims to gain a better understanding of their population 

dynamics and the role of emerging diseases.

April 2011 marked the halfway point of the Zoo’s six year study. Sophisticated mathematical 

modelling combined with intensive surveys assessed NLF across 90,000 km2 of Alberta’s prai-

ries. Biologists conducted repeat surveys of 68 sites twice annually, taking associated measure-

ments of climatic conditions and water quality to quantify NLF population dynamics. This re-

search will identify key habitats and optimum survey conditions which will help determine the 

rate of decline and amount of management necessary to ensure the species’ long term survival.

Emerging diseases may have played role in the decline of NLF. In a collaborative study, sur-

veillance for two diseases was conducted across Alberta: for chytridiomycosis, caused by the 

amphibian chytrid fungus (Bd), and ranavirus. Over three years, amphibians from 90 sites were 

non-invasively sampled, utilizing PCR to assess for the presence, and to define the geographical 

and temporal distribution of these diseases. At positive sites, surveillance was carried out for 

clinical disease and to identify environmental factors potentially associated with such sites. On-

going pathology of moribund or deceased amphibians was carried out to monitor for other po-

tential emerging diseases. Results indicated Bd was widespread with approximately 43 percent 

of sites yielding a positive test result and was found on the skin of the majority of amphibians at 

those sites. Ranavirus, on the other hand, had a very low prevalence. This data will be valuable 

for guiding translocation or reintroduction efforts, and will provide a greater understanding of 

the potential causes of amphibian morbidity and mortality.

 Jill Hockaday and Dr. Doug Whiteside, Calgary Zoo

Recent re-assessments of eastern 

hellbender populations in Ohio have 

revealed an 82 percent decline in 

abundance since the late 1980s. In 

2011, representatives of the Colum-

bus Zoo and Aquarium, the Wilds, 

Oglebay’s Good Zoo, the Ohio Divi-

sion of Wildlife, the Ohio Environ-

ment Protection Agency, regional 

soil & water conservation districts, 

and herpetologist Greg Lipps met to 

plan a future population repatriation 

effort for the eastern hellbender in 

Ohio.

In conjunction with the repatria-

tion effort, disease surveillance in 

sympatric amphibian species was 

initiated by the Wilds Conserva-

tion Medicine staff & Greg Lipps 

at potential hellbender repatria-

tion sites. Columbus Zoo staff also 

collected samples from a group of 

four-year old head-started hellbend-

ers housed at the zoo in order to 

characterize their blood cell profiles, 

serum chemistries, and microbial 

fauna. 

2011 was also eventful in that a hell-

bender nest site was documented 

for only the second time ever in 

Ohio. A portion of the eggs were 

harvested and transported to the 

Columbus Zoo where the larvae are 

now being head-started for future 

use in the repatriation effort. The 

Ohio Division of Wildlife provided 

funds to outfit a second isolation 

room with aquatic holding systems, 

expanding the Columbus Zoo’s ca-

pacity for housing eastern hellbend-

ers intended for repatriation efforts.

By Pete Johantgen, Zookeeper IV, 

Columbus Zoo & Aquarium

hellbenders in ohio

Hellbender
© G. Jones, Columbus Zoo & 
Aquarium 
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Johnstone’s frog is a highly invasive 

species. In fact, it is found through-

out the Caribbean and in South 

America, and has the third largest 

world wide distribution, behind the 

bullfrog and marine toad. It arrived 

in Grenada in 1895,  competes for 

food, may eat Grenada frog juve-

niles, and “probably” acts a reservoir 

for the amphibian chytrid (Bd).  The 

interactions of Grenada frog and 

Johnstone’s frog populations were 

analyzed and published in “Conser-

vation of Caribbean Islanad Herpe-

tofaunas”. Hailey & Wilson 2011.

Johnstone’s Frog

Field Surveys and Research
The Effects of Competition on Grenada’s 
Only Native Frog Species: The Grenada Frog                                                                 
(Pristimantis euphronides)                                                               

The island of Grenada is home to four anurans.  Only the Grenada Frog (Pristimantis euphro-

nides) is endemic and is listed as endangered by the IUCN. Its range is limited to 16 km² likely 

due to land use patterns and competition with the invasive Johnstone’s Whistling Frog (Eleu-

therodactylus johnstonei). Studies of Grenada’s anurans commenced in 2004 by Robert Hender-

son (Milwaukee Public Museum) and Craig Berg. The goals of the studies were to monitor the 

interactions of frog populations and to develop methods to reproduce Grenada Frogs in captiv-

ity should assurance colonies required. We also hoped to detect the arrival of Batrachochytrium 

dendrobatidis (Bd) in time to mount a response. 

In February 2005, Grenada Frogs were brought to the Milwaukee County Zoo. Two clutches of 

eggs were produced. Although fully formed froglets were observed in the eggs, the clutches did 

not hatch. We believe that the cause of the clutch failures was predation by springtails which 

had been added to our enclosures to provide food for hatchlings.

In 2007, Billie Harrison joined the team. Surveys conducted from 2004 to 2009 indicated that 

frog numbers were dropping drastically. In May 2009, swabs obtained from Grenada Frogs, 

Johnstone’s Whistling Frogs, and Windward Island Ditch Frogs were positive for Bd at all sites 

sampled. Bd was infecting frogs from sea level to mountain top. 

We also began to see frogs with light colored spots.  These spots may be Bd lesions.  In November 

2011, frogs with and without the spots were swabbed.  They will be analyzed for the presence of 

Bd. If the spots are Bd lesions, the ratio of spotted to unspotted frogs will provide the means to 

assess the health of wild populations.

The Grenada Frog faces an uncertain future.  The forest that it requires has fallen before the axe 

and plow.  Our surveys indicate that it is likely that Johnstone’s Whistling Frog contributes to 

the decline of the Grenada Frog. The Grenada Frog is likely to be severely threatened by chytrid 

as it is restricted to cool, damp forests that are ideal for chytrid. Whether or not the Grenada 

Frog will survive is a matter of conjecture.  However, there is hope. Frog populations at two of 

our study sites increased during 2011.  Whether these increases are due to the development of 

Bd resistant populations, or are merely stochastic events, will only be determined by continued 

monitoring. 

Craig S. Berg, Curator of Reptiles and Aquarium at the Milwaukee County Zoological  Gardens                                                                                                                                 

Billie C. Harrison, Assistant Curator of Ectotherms, Racine Zoo.                                 

Swabbing Grenada frog
© Robert Balza

Johnstone’s frog with spots
© Craig Berg 
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Field Surveys and Research
Central Florida Zoo & Botanical Gardens Monitors Emering Wildlife Deseases In 
Florida Amphibian Population                                                                                                         

In Spring of 2011, the Central Florida Zoo & Botanical Gardens collaborated with The Florida Fish and Wildlife Conservation Commission’s Fish 
and Wildlife Research Institute (FWC/FWRI) and the Florida Museum of Natural History in the surveillance for the amphibian chytrid fungus 
(Batrachochytrium dendrobatidis), and ranavirus (family Iridoviridae) in amphibian Species of Greatest Conservation Need (SGCN). Out of the 68 
amphibian species native to the state of Florida, 16 SGCN’s are thought to be declining in populations due to habitat loss, overexploitation, invasive 
species, climate change, and emerging wildlife diseases (EWDs). Little is currently known about the EWDs and their impact on the native SGCN. 
2011 completed the first year of the two years state wildlife grant funded study, with 2012 bringing the Albuquerque Biological Park into the part-
nership!

The survey efforts which began in March 2011, were conducted by screening tadpoles and adults of designated amphibian species both of common 
and declining populations. Surveys were made dynamic due to severe droughts (La Nina), but we still managed to find viable breeding ponds. 

Species to be sampled were determined by conservation status (i.e. Lithobates capito, Ambystoma cingulatum) in the wild and susceptibility to 
both the amphibian chytrid fungus (i.e. Lithobates catesbeiana, Ambystoma gryllus) and ranavirus. Sample sites were determined by prevalence 
of water levels in ponds in xeric habitats, throughout the state of Florida. The lab used for diagnostic testing is the San Diego Zoo’s Institute for 
Conservation Research Wildlife Disease Laboratories. 

Preliminary findings have concluded that not only is both the amphibian chytrid fungus and ranavirus prevalent in many ponds sampled, but so is 
the Perkinsus-like pathogen. Two species of SGCN’s, the soon to be listed striped newts (Notophthalmus perstriatus) and gopher frogs (Lithobates 
capito) were  sampled from several sites, both producing positive results.  All data is soon to be published. Species susceptibility and overall impact 
of the EWD’s is still uncertain, and we hope to answer some of these questions in the upcoming years.  Much gratitude is extended to all the park 
biologists throughout Florida,  for their time, guidance, and 4-wheel drive vehicles!  Special thanks to the staff at CFZ&BG and Zoo Miami, always 
willing to get bit up and dirty for frogs!

Jennifer Stabile, Alburquerque Bio Park
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Reintroduction and Head Starting

Vancouver Aquarium 
The Oregon Spotted Frog (Rana pretiosa) is the most endangered amphibian in Canada. Found 

only in British Columbia, this frog is listed as critically endangered under the federal Species 

at Risk Act and is red-listed (i.e., in danger of extinction) in British Columbia.  Historically, 

Oregon spotted frog populations occurred throughout the Fraser Valley, from South Surrey to 

Hope. Currently, there are only three breeding populations of Oregon spotted frog left in British 

Columbia, with less than 300 breeding females in total. 

The primary cause for the decline of Oregon spotted frog has been the loss of wetlands as the 

Fraser River floodplain was drained for agriculture. The impact is even greater when agricultural 

land is further converted to housing and urban development. In recent years, additional threats 

to the few remaining Oregon spotted frog populations also include pollution, invasive species 

such as bullfrogs, mining, and changed hydrology due to water level management. 

The Oregon spotted frog recovery team, a diverse group of Canadian biologists and land manag-

ers, is coordinating efforts to conserve, manage, and recover Oregon spotted frog in Canada. The 

team’s key goals for the next 10 years are to maintain and expand the existing populations, as 

well as establish six additional self-sustaining populations in British Columbia.

The Vancouver Aquarium assists the Oregon spotted frog recovery team by maintaining a cap-

tive assurance population.   This population now consists of 33 genetic strains of one to 10 frogs 

each.  Additional eggs are collected each year to increase genetic diversity.

Since 2008, four rearing facilities 

including Northwest Trek Wildlife 

Park, Oregon Zoo, Woodland Park 

Zoo, and Cedar Creek Correctional 

Center, have reared and released 

3,820 Oregon spotted frogs with 

the support of multiple government 

and private organizations. The 2011 

captive rearing season marked a 

significant milestone for the Or-

egon spotted frog (Rana pretiosa) 

reintroduction project. Surveyors 

confirmed the first Oregon spotted 

frog egg masses on the Dailman 

Lake system after only three years 

of releasing captive reared frogs on 

Joint Base Lewis-McChord.

Oregon spotted frogs are listed as 

an endangered species in Wash-

ington State and a candidate for 

federal listing. Reasons for their de-

cline include habitat loss, non-native 

plant invasion, and exotic predator 

introduction (primarily the bull-

frog). In the United States, Oregon 

spotted frogs are now restricted to 

isolated populations in Washington 

and Oregon, having lost at least 

78 percent of their former range 

throughout the Pacific Northwest.

This project focuses on not only the 

captive rearing of the species, but 

restoration, preservation, and moni-

toring of current, historical, and po-

tential Oregon spotted frog popula-

tions throughout its former range. 

The enormous cooperative effort by 

Washington Department of Fish and 

Wildlife, U.S. Fish and Wildlife, Ev-

ergreen State College, Port Blakely 

Tree Farms, rearing institutions, and 

others looks forward to continued 

success in the 2012 season.

Allison Abrahamse, Lead Naturalist, 

Northwest Trek Wildlife Park

oregon spotted Frog

© Maria Slough
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In 2010, the Oregon spotted frog was bred at the Vancouver Aquarium—the first time this 

endangered species has ever been successfully bred while in captivity.  A combination of 

providing a seasonal photoperiod and temperature regime was crucial to the Vancouver 

Aquarium’s success.  The few frogs that were mature enough this first year to spawn (two to 

three year olds) produced 291 tadpoles.  Of these tadpoles, 68 metamorphs were released to a 

previously occupied site in spring 2011.

In spring 2011, the Vancouver Aquarium had another successful breeding season. With 

more frogs breeding, over 9,000 eggs were produced.  Of the approximately 3,000 tadpoles 

hatched, 300 were used for enclosure survival studies, another 300 were retained for radio 

tagging studies, and 50 were retained by the Aquarium to produce a second generation.  The 

rest of the tadpoles (over 2,000) were released into the wild along with the 68 metamorphs in 

spring 2011. 

In 2011, the Vancouver Aquarium worked with researcher Vance Trudeau, from the Univer-

sity of Ottawa, to test the AMPHIPLEX method which uses a combination of two hormonal 

substances to induce and synchronize spawning.  Results suggest that hormone induction 

synchronized timing of spawn but did not increase spawning events or number of eggs.  

Frogs that were not environmentally cycled did not spawn.  With many more frogs maturing 

over this winter, we expect to produce a magnitude more young in 2012.  AMPHIPLEX will be 

tested again in 2012. 

The Oregon Spotted Frog Recovery Team includes members from the B.C. Ministry of 

Environment, B.C. Ministry of Forests, Lands, and Natural Resource Operations, Canadian 

Wildlife Service, Department of National Defense, Seabird Island Band, District of Kent, 

Fraser Valley Regional District, Greater Vancouver Zoo, Vancouver Aquarium, Toronto Zoo, 

Mountain View Conservation Centre, Grouse Mountain Refuge for Endangered Wildlife, 

Simon Fraser University, University of British Columbia, B.C. Conservation Foundation, and 

Fraser Valley Watersheds Coalition.

Primary funders in addition to ongoing support from partners above include: the Govern-

ment of Canada Habitat Stewardship Program and Inter-departmental Recovery Fund, 

Habitat Conservation Trust Foundation, Wildlife Preservation Trust Canada, Endangered 

Species fund of Canadian Wildlife Federation, US Geological Survey State Wildlife Grant, 

and Canadian Aquarium and Zoos Association among others.

Northern Leopard Frog – Endangered in British Columbia

Northern leopard frogs only occur in one natural and one introduced site in BC.  The Van-

couver Aquarium assists the Northern Leopard Frog Recovery Team by maintaining captive 

assurance population of 18 genetic groups consisting of 1-5 frogs each, additional eggs are 

collected each year to increase genetic heterozygosity.  The Aquarium expects to first breed 

and release young in 2012 as frogs are mature.Learn more about Vancouver Aquarium frog 

programs  at www.vanaqua.org. 

Dennis A. Thoney, PhD, Director of Animal Operations, Vancouver Aquarium

The North Carolina Aquarium at Fort Fisher 
head-started and released Carolina gopher 
frogs (Rana capito capito) in southeastern 
North Carolina in summer 2011. The species 
is found at only a few sites in the state and is 
listed on the state list of threatened species, 
although they are not listed nationally. This 
year, the aquarium, with the help of three 
North Carolina Wildlife Commission biolo-
gists, took about 40 eggs from each of six 
egg masses found at one of the few breeding 
ponds that had water this spring in N.C. This 
pond, due to poor rainfall had not produced 
metamorphs in four of the last five years.  
True to past history, the pond dried again 
this year before any tadpoles could meta-
morph so had the project not been under-
taken the recruitment would have been zero 
again this year from the pond.

Two 1,800-liter round outside tanks were set 
up by the Aquarium to receive the tadpoles 
after they hatched in 10 gallon tanks. One 
tank was done by established protocols 
developed for producing Rana sevosa, (a 
closely allied threatened species), over the 
last several years.  The second tank tried a 
much denser approach to see if more frogs 
could be produced in larger numbers in the 
tanks by controlling dissolved oxygen and 
other aspects of water quality and increasing 
tadpole feeding.

Both tanks were very successful and between 
June 3 and July 15, 2011 over 230 frogs were 
released back around their natal pond.  Since 
the pond was now dry the young frogs were 
placed in stump holes in the longleaf pine-
woods surrounding the pond. The “holes” 
were flagged to help spread the frogs to 
different holes on subsequent releases.  All 
but the first 20 froglets were marked in two 
places with an orange acrylic polymer in 
hopes that we can quantify to some degree 
the success of not only headstarting but 
placing the juveniles in holes to avoid the 
predation related to trying to find a hole on 
their own.

Fort Fisher aquarist Keith Farmer (who was 
in charge of the program at the Aquarium) 
said, “We hope that we will get somewhat 
of a better ratio of egg to breeding adult 
than what Mother Nature is able to give 
us. We were fortunate to have Jeff Hall, Jeff 
Humphries, and Mike Sisson from Wildlife 
and Paul Barrington, Ellen Hindman, Katie 
Johnston as well as other Aquarium Staff 
and volunteers to pitch in and make this so 
successful”.

Keith Farmer, Aquarist, North Carolina 
Aquarium at Fort Fisher

n.C. Aquarium at 
Fort Fisher

Vancouver Aquarium (cont.)

www.vanaqua.org
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Work Shops
Amphibian                
Conservation Needs   
Assessment Workshop 
for the Carribean Region                                                                                                                                           
 In March 2011, Amphibian Ark staff facili-

tated two Amphibian Conservation Needs 

Assessment workshops in Santo Domingo, 

Dominican Republic. The first workshop, 

which also included the updating of many 

Red List Assessments, focused on species 

from Haiti, the Dominican Republic, and 

Jamaica. The second workshop assessed 

amphibians from Puerto Rico and Cuba, plus 

a few species from the Lesser Antilles.

During the nine days, 16 field experts and 

observers worked with staff from the AArk, 

IUCN Amphibian Specialist Group, and 

Conservation International, with various sub-

groups being formed as necessary to tackle 

multiple assessments at the same time.

Participants assessed 178 amphibian species 

for their conservation needs. Of these, 54 

species occur in Haiti, 44 in the Dominican 

Republic, 24 in Jamaica, 62 in Cuba, 22 in 

Puerto Rico, and 6 from the Lesser Antil-

les. The assessment process resulted in the 

following recommendations (Table 1): 25 spe-

cies are in need of ex-situ rescue programs; 

112 species could still be saved in the wild 

with in-situ conservation action; 41 species 

require further in-situ research to determine 

more about the species population status 

and/or the threats they face; 78 species are 

currently undergoing or are proposed for 

specific ex-situ research that contributes to 

the conservation of the species or a related 

species; 90 species are suitable for either 

in-situ or ex-situ conservation education 

programs; and 26 species were recommended 

for cryopreservation. Only 12 species were not 

recommended for any conservation action. 

More detailed conservation action reports 

are available on Amphibian Ark’s data portal 

(www.amphibianark.org/assessmentresults.

htm). Additional field experts are needed to 

complete assessments for the Lesser Antilles 

and Trinidad & Tobago. Data sheets will be 

updated as additional assessments are made.

Participants then discussed options for 

implementing the various conservation 

actions identified during the workshop. 

Volunteers were identified in each country to 

be the focal point for continued actions, as-

sessment updates, and to encourage amphib-

ian conservation activities. These persons are 

Susan Koenig and Iris Holmes for Jamaica, 

Rafael Joglar for Puerto Rico, Sixto Incháu-

stegui for the Dominican Republic, Luis 

Díaz and Ariel Rodríguez for Cuba, and Joel 

Timyan for Haiti.

The last day of the workshop was devoted to 

discussions of ex-situ amphibian husbandry 

issues, with many examples of both simple 

and sophisticated facilities shown and dis-

cussed. Participants found this particularly 

helpful, and they gained many good ideas to 

put into practice at their own facilities.
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Adrell Núñez from the Parque Zoológico 

Nacional (ZooDom) and Miguel Landestoy 

provided an opportunity to experience a 

little of the local flora and fauna during the 

workshop. Several species of frogs, lizards, 

and snakes were observed during a nocturnal 

walk around ZooDom, a field trip to a won-

derful cloud forest in the 23-km2 protected 

area Reserva Científica de Ébano Verde, and a 

night-time trip to the Santo Domingo Botani-

cal Garden. The Mohamed bin Zayed Species 

Conservation Fund provided support for this 

workshop.

Kevin Johnson, Taxon Officer, Amphibian 

Ark (kevinj@amphibianark.org)

Table 1. Recommendations for con-
servation actions for Caribbean frogs.                                                                                   
Haiti                                                                               
Rescue 10 species                                                                          
In-situ conservation 41 species                                            
In-situ research 17 species                                                                             
Ex-situ research 20 species                                       
Conservation education 20 species                                                    
Cryopreservation 10 species                                                                            
No conservation action required 2 species                                                 
Dominican Republic                                                                                 
Rescue 4 species                                                                         
In-situ conservation 29 species                                               
In-situ research 8 species                                                                             
Ex-situ research 17 species                                          
Conservation education 20 species                                              
Cryopreservation 4 species                                                                                   
No conservation action required 1 species                                                                                 
Jamaica                                                                            
Rescue 1 species                                                                           
In-situ conservation 4 species                                              
In-situ research 10 species                                                                             
Ex-situ research 6 species                                          
Conservation education 6 species                                      
Cryopreservation 1 species                                                                                    
No conservation action required 8 species                                                                                    
Cuba                                                                             
Rescue 3 species                                                                           
In-situ conservation 45 species                                           
In-situ research 8 species                                                                                    
Ex-situ research 41 species                                                                                
Conservation education 34 species                                                                               
Cryopreservation 3 species                                            
No conservation action required 1 species                                                                                
Puerto Rico                                                              
Rescue 7 species                                                                                     
In-situ conservation 6 species                                                                                     
In-situ research 1 species                                         
Ex-situ research 8 species                                                                               
Conservation education 22 species                                                                    
Cryopreservation 7 species                                         
Lesser Antilles (only 6 species assessed)                                                                                        
Rescue 1 species                                                                
In-situ conservation 4 species                                                     
Ex-situ research 2 species                                                                     
Conservation education 5 species                             
Cryopreservation 1 species
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