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Introduction
Zoos and aquariums accredited by the Association of Zoos and Aquariums (AZA) have made 
a long-term commitment to the global conservation of amphibians and specifi cally to 1) 
increase the capacity of accredited zoos and aquariums to respond to threats facing amphib-
ians, 2) create and sustain assurance populations of threatened amphibians, and 3) increase 
public awareness of and engagement in amphibian conservation. With the support and hard 
work of directors, curators, keepers, and partners, AZA-accredited zoos and aquariums saw 
conservation progress and successes both locally and around the world in 2012. This report 
features some of those successes in citizen science, research, fi eld work, the creation of as-
surance populations, and 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 many resources to 
get you started. Learn  how to get involved – or expand your engagement – in amphibian con-
servation by contacting any of the authors listed in this report or the Amphibian TAG Chair, 
Diane Barber (dbarber@fortworthzoo.org). 

By Shelly Grow, Senior Conservation Biologist, AZA (sgrow@aza.org)
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Citizen Science
FrogWatch USA 

By Rachel Gauza, Citizen Science Program Specialist, AZA                                                      

 2012 marked another year of growth and achievement for FrogWatch USA, AZA’s frog 
and toad monitoring citizen science program. In-person chapter coordinator trainings 
were offered with the support of a National Science Foundation grant to the National 
Geographic Society (NGS) on which AZA is a partner. Nine training opportunities were 
held throughout the country, providing instruction to over 120 prospective chapter 
coordinators. Staff from more than 30 AZA-accredited institutions participated, in 
addition to state biologists, county parks and recreation department staff, college and 
university faculty, master naturalists, and others. Scheduling for in-person training 
workshops continues into 2013 and an online course is available for those who cannot 
attend an in-person training (www.aza.org/host-a-frogwatch-chapter/).

Chapter coordinator trainings promoted growth in the number and geographic 
coverage of the FrogWatch USA chapter network.  Twenty-eight chapters were estab-
lished in 17 states during the year, many of which were traditionally underrepresented 
in the historic FrogWatch USA dataset. By the end of 2012, the growing FrogWatch 
USA network comprised 68 chapters (see sidebar for list of new 2012 chapters or visit            
www.aza.org/become-a-frogwatch-volunteer/  for a full list of chapters). 

Chapters hosted by knowledgeable coordinators recruit, train, and support volunteers, 
and are the primary means of growing the public’s participation in FrogWatch USA. As 
a result of the expanding chapter network, record numbers of volunteers were trained 
and certifi ed. More than 120 volunteer training sessions were held in 2012, with over 
1,350 volunteers receiving training. Eleven chapters trained over 50 volunteers each. 
These training and engagement opportunities increase the amount and quality of 
data and enhance the experience for each participant. Chapter coordinators have used 
ingenuity and creativity to train their volunteers – from Jeopardy games to custom-
ized datasheets to social media alerts to group outings – and AZA thanks all of the Frog 
Watch USA chapters for their efforts.

The National Science Foundation grant also supports the development by NGS of an 
online data entry, mapping, and visualization platform tailored to FrogWatch USA. 
FrogWatch FieldScope (FWFS) was released as a pilot program to three chapters for 
testing and evaluation. The 2012 pilot chapters represented a diversity of geography, 
age groups, and FrogWatch USA experience levels. AZA extends great appreciation to 
the pilot participants with Howard County (Maryland) Department of Parks and Recre-
ation, Whitewater (Wisconsin) Unifi ed School District partnership with the University 
of Wisconsin-Whitewater, and the Oregon Zoo. Your participation and feedback were 
critical to the development and refi nement of the platform. An expanded pilot pro-
gram will debut in 2013.

Learn more about FrogWatch USA by visiting www.aza.org/frogwatch or “like” us on 
Facebook (www.facebook.com/FrogWatchUSA). 

 

FrogWatch USA
New 2012 Chapters 
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Species Survival Plan Updates                     
Wyoming Toad Species Survival Plan®
By Val Hornyak, Species Coordinator, Toledo Zoo 

The ten Wyoming toad (Anaxyrus baxteri) SSP breeding facilities exceeded last year’s 
release numbers by producing over 13,000 tadpoles and toadlets for reintroduction at 
two locations. This was an incredible accomplishment by all of the facilities breeding 
the toads.

A very productive SSP meeting was held in Wyoming in July 2012, which was followed 
by several days of conducting fi eld surveys led by the U.S. Fish and Wildlife Service 
(USFWS). This year’s survey activities in July and August included searching for pos-
sible undiscovered wild populations of toads, and evaluating habitat for potential 
release sites, both issues of prime importance to the recovery program.  Survey teams 
were composed of USFWS staff, SSP members, and many other volunteers who came 
out to contribute to the recovery effort.

At Mortenson Lake National Wildlife Refuge, a soft release pilot study was conducted 
by USFWS and the University of Wyoming. The Mortenson population had not been 
augmented since 2003, but due to a serious decline in the numbers of toads seen in 
2010 and 2011, the decision was made to resume releases there. Tadpoles produced 
by the SSP breeding facilities were placed in protective enclosures at the shoreline of 
Mortenson Lake and were moved upland into corral structures designed for toadlets 
after metamorphosis.

Another important landmark for the toad’s recovery was the Wyoming Natural           
Diversity Database’s successful use of photo recognition software to identify indi-
vidual toads and document their survival, growth, and movements at the Safe Harbor 
site. This will be a valuable monitoring tool, especially for identifying toads too small 
for the injection of PIT tags. 

The dedication and cooperative teamwork of all of the partners in this program is very 
much appreciated.

Breeding Facilities:                                                                                                                                       
Cheyenne Mountain Zoo, Como Zoo, Detroit Zoo, Kansas City Zoo, Omaha’s Henry 
Doorly Zoo, National Mississippi River Museum and Aquarium,  Toledo Zoo, Toronto 
Zoo, Red Buttes Environmental Lab, Saratoga National Fish Hatchery

SSP Advisors                                                                                                                                                      
St. Louis Zoo (studbook), Memphis Zoo (Reproductive Advisor), San Diego Zoo         
(Pathologist)

Recovery Partners                                                                                                                                          
U.S. Fish and Wildlife Service, Wyoming Game and Fish, Wyoming Natural Diversity 
Database (University of Wyoming), Wyoming Toad Recovery Team

Wyoming Toads

SSP particpating members releasing 
toadlets at Safe Harbor site in July 

2012. 

The Wyoming Toad SSP Meeting.

2012 captive bred toadlets awaiting 
release.   

Soft release cages at Mortenson National Wildlife Refuge.
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Crested ToadsSpecies Survival Plan Updates           
Puerto Rican Crested Toad Recovery Efforts           
Continue

By Diane Barber, PRCT SSP Coordinator, Fort Worth Zoo

Conservation efforts by recovery group partners continued full force in 2012 for the 
Puerto Rican crested toad (Peltophryne lemur). 

In June 2012, SSP partners from Disney’s Animal Kingdom traveled to Puerto Rico for 
several days to document recovery efforts for the crested toad. A fi lm crew began by 
recording the breeding process at Disney and continued to document the transport 
and release of tadpoles in Puerto Rico (Fig. 1). Disney’s team also interviewed recovery 
group partners on the island and fi lmed an educational workshop about the crested 
toad at an elementary school. Once complete, this educational fi lm will be shown to 
millions of visitors at Disney’s Animal Kingdom’s Conservation Station, increasing 
conservation awareness about the toad to a broad and diverse audience. Partners from 
Fort Worth Zoo also traveled to Puerto Rico in June with two school teachers from the 
Fort Worth and Springtown Independent School Districts. The teachers traveled with 
Zoo staff to learn about the crested toad and related fi eld research (Fig. 2). Each teacher 
returned to Texas with intimate experiences and new ideas to incorporate conservation 
methods into curriculua, aiding in their endeavors to make math and science more 
interactive and interesting to young students.   

A large component of recovery for this species includes a strong zoo and aquarium 
management and reintroduction program. This year ten zoos (Cleveland, Detroit, 
Disney’s Animal Kingdom, Fort Worth, Jacksonville, Miami, Nashville, Potter Park, 
San Antonio, and Toronto) were able to send 27,848 zoo-hatched PRCT tadpoles from 
North America to Puerto Rico at three different sites. Two of those sites are new: Rio 
Encantado and Los Conventos (Fig.3), which elevates the total number of reintroduc-
tion sites to fi ve. The recovery plan goal is to establish six reintroduced populations on 
the island.

Historically, the crested toads have been maintained in two separate populations: 
northern and southern. The SSP is able to augment the zoo and aquarium-based 
southern population and maintain genetic diversity long-term by collecting potential 
founders from the wild every four years. However, the northern toads have not been 
observed in the wild for more than 10 years and the population’s genetic diversity has 
dwindled to less than 32 percent in zoos and aquariums. Based on the genetic related-
ness of the two populations, and the low probability of fi nding another source popu-
lation of northern toads in the wild, recovery group partners decided to blend the 
northern and southern populations.  In December, SSP representatives (from Buffalo, 
Disney’s Animal Kingdom, Fort Worth, Omaha, Miami and Toronto zoos) were suc-
cessfully able to collect 14 new potential southern founders to establish the northern 
x southern population. The SSP will continue to maintain two separate populations: 
northern x southern (for release on the northern parts of the island) and southern 
toads (for release on the southern parts of the island).

Buffalo, Detroit, Milwaukee, and Sedgwick County Zoos generously contributed 
funds to the SSP this year, which supports needed fi eld monitoring and research. The 
continued patronage and dedication of the SSP members is greatly appreciated, but 
increased capacity to produce additional offspring for reintroduction is needed. If any 
institution is interested in aiding in the recovery of this critically endangered spe-
cies through managed breeding or the donation of funds, please contact Diane Barber        
dbarber@fortworthzoo.org.

Fig.1: Disney’s Animal Kingdom staff 
fi lmed tadpoles being unpacked at 
the reintroduction site in El Tallonal.

Fig. 2: Texas teachers learn to use 
radio telemetry equipment to track 

crested toads.

Fig. 3: Puerto Rican Crested Toad 
Recovery Group partners release 
tadpoles at a new site in Los Con-
ventos December 2012. Photo: C. 

Pacheco
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Assurance Populations and 
Conservation Breeding                  
Golden Mantella (Mantella aurantiacea) Breeding 
at the Steinhart Aquarium, California Academy of     
Sciences

By Brian Freiermuth, Steinhart Aquarium

Golden mantellas (Mantella aurantiaca) are small, bright orange frogs from a tiny 
fragment of forest in Madagascar.  Their limited natural range is shrinking as humans 
destroy it on scales ranging from simple subsistence farming to a recently approved 
large-scale nickel mining operation.  Additionally, the species is harvested for the pet 
trade.  Though CITES (Convention on the Trade of Endangered Species) quotas have 
been imposed, it is unknown if harvest levels are sustainable (IUCN 2012).  The IUCN 
has listed the species as critically endangered, as its habitat is highly fragmented, it is 
very limited in distribution, and it may be overexploited for the pet trade (IUCN 2012).  
Though the species is frequently bred in zoos, aquariums, and private collections, this 
population is not managed for genetic diversity and may not be viable if importation 
of the species ceases.

Steinhart Aquarium biologists have been developing the techniques necessary to raise 
this species successfully on a large scale.  To date, Steinhart biologists have reared over 
300 individuals.  Over 100 of these have been sent to other institutions and an addi-
tional 100 or more will be made available to AZA institutions in the spring of 2013.  In 
addition to M. aurantiaca, Steinhart is also rearing M. viridis, an endangered species 
from another small area of Madagascar.

Literature Cited

Miguel Vences, Christopher Raxworthy 2004. Mantella aurantiaca. In: IUCN 2012. IUCN 
Red List of Threatened Species. Version 2012.2. <www.iucnredlist.org>. Downloaded on 
03 January 2013.

Northern Leopard 
Frog

British Columbia        
Northern Leopard Frog           
Recovery Project 

By Dennis Thoney, Vancouver 

Aquarium

Northern leopard frogs (Lithobates 

pipiens) are listed as Endangered 

in British Columbia and occur only 

in one natural and one introduced 

site in the province.  The Vancou-

ver Aquarium assists the Northern 

Leopard Frog Recovery Team by 

maintaining an assurance population 

of 25 genetic groups consisting of 

one-to-fi ve frogs each; additional 

eggs are collected each year to 

increase genetic heterozygos-

ity.  In 2012, the Aquarium added 

nine founder genetic groups, and 

lost two lines. Although male frogs 

started to call, the females were not 

yet carrying eggs. The Aquarium 

expects to fi rst breed and release 

young in 2013 as frogs are mature.

Metamorphosing golden mantella tadpole © Brian Freiermuth

Mexican 
Burrowing Frog

Reproduction of the 
Mexican Burrowing Frog

By Craig Pelke, Curator 

of Reptiles & Aquatics, 

San Antonio Zoo

 In 2012, the San Antonio Zoo suc-

cessfully reproduced the Mexican 

Burrowing Frog (Smilisca dentata), 

a species listed as Endangered by 

the IUCN.  The San Antonio Zoo 

is the only zoo outside Mexico to 

reproduce this species.
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Hellbenders at the Nashville Zoo

Saint Louis Zoo’s Ron 
Goellner Center for     
Hellbender Conservation 
Have Reproduced Three 
Populations of Ozark 
Hellbenders

By Jeff Ettling, Curator of             

Herpetology & Aquatics, Director, 

Center for Conservation in Western 

Asia, Director, Ron Goellner Center 

for Hellbender Conservation at the 

Saint Louis Zoo

The Saint Louis Zoo’s Ron Goellner 

Center for Hellbender Conservation, 

Missouri Department of Conser-

vation and United States Fish & 

Wildlife Service announced on 

November 1, 2012 that eight female 

Ozark hellbenders (Cryptobranchus 

alleganiensis bishopi) laid eggs in 

artifi cial nest boxes provided in their 

simulated stream habitats between 

September 22 and October 1, 2012.  

All three populations of Ozark 

hellbenders maintained at the Zoo 

produced eggs:  Current River – 3 

clutches; North Fork of the White 

River – 3 clutches; and Eleven Point 

River – 2 clutches.  As of December 

8, 2012, all the eggs had hatched 

with a total larvae count of 2,527.  

This marks the second time that 

Ozark hellbenders have been bred 

outside the wild.  In November 2011 

the Zoo announced the world’s fi rst 

successful breeding of the spe-

cies.  The signifi cance of this second 

reproductive event is twofold:  1) 

all three river populations of Ozark 

hellbender reproduced, including 2) 

the North Fork of the White River 

population which has been main-

tained indoors for the past eight 

years.

Saint Louis Zoo

Adult hellbender © Christian Sperka

Nashville Zoo announced the captive 
breeding of eastern hellbenders (Cryp-
tobranchus alleganiensis alleganiensis) 
for the fi rst time, as well as the fi rst 
controlled breeding of any hellbenders 
using biotechnology. The two hellbend-
ers were successfully hatched from eggs 
produced and artifi cially fertilized from 
the Zoo’s long-term managed animals. 

“The successful hatching of the two 
hellbenders is a result of a long-term 
collaborative project with a group of 
international researchers dedicated to 
saving this species,” said Dale McGin-
nity, ectotherm curator at Nashville Zoo. 
“This is an important fi rst step and is in 
line with the Zoo’s commitment to the 
conservation and propagation of rare 
species.”

The two offspring were produced from 
a group of four hellbenders living in an 
off-exhibit facility at the Zoo. 

“It has taken fi ve years to develop as-
sisted reproductive technologies for hell-
benders,” said McGinnity. “We hope that 
with further refi nement over the next 
few years, this species can be reliably 
reproduced using these techniques. This 
technology may then be used with a gene 
bank of cryopreserved sperm for eastern 
hellbenders housed at the Nashville Zoo, 
to produce genetically diverse and fi t 
offspring to suit various conservation 
needs.”

Hellbenders, along with their close 
cousins the Japanese and Chinese gi-
ant salamanders, have remained rela-
tively unchanged since the age of the 
dinosaurs. All three species are now 
in decline and may be threatened with 
extinction unless conservation programs 
are developed.  Over the last 30 years, 
most hellbender populations have been 
in rapid decline across the majority of 
their range. The St. Louis Zoo, a leader 
in hellbender conservation, reproduced 
Ozark hellbenders (Cryptobranchus alle-
ganiensis bishop) in an artifi cial stream 
system for the fi rst time in 2011 (see 
sidebar for 2012 update).

The Nashville Zoo’s Amphibian Special-
ist, Sherri Reinsch, and the Veterinary 
staff made the project possible.  Valu-
able collaborators on this project 
include Dr. Robert Brown, an Australian 
cryobiologist; Dr. Vance Trudeau, a 
Canadian endocrinologist; Dr. Heather 
Robertson, Nashville Zoo veterinarian; 
Joe Greathouse; Dr. Michael Freake; Dr. 
Brian Miller; Dr. Dalen Agnew; Dr. Carla 
Carleton; and Dr. Sally Nofs.  A special 
thanks to Bill Reeves and the Tennessee 
Wildlife Resources Agency for funding 
a collaborative SWG grant, that helped 
support this work along with statewide 
surveys, gene banking, disease testing, 
and genetic work on Tennessee hellbend-
ers.

Hellbender young © Aimee Stubbs
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Assurance Populations and 
Conservation Breeding
Successful Breeding of the Laotian Newt
                                                                                                                                                                                   
By Abby Urban, Lead Keeper - Living Collections, National Mississippi River Museum 
& Aquarium

The National Mississippi River Museum & Aquarium has successfully bred the Laotian 
Newt, Paramesotriton laoensis, both in 2011 and 2012.  The aquarium acquired 10 (1.9) 
animals on 5 May 2011 and they underwent a successful quarantine period where they 
tested negative for Bd (Batrachochytrium dendrobatidis), and were treated with oral 
Fenbendazole (Panacur) for nematodes.  During the quarantine period they were iso-
lated in a warm room at 70 F (20.5 C) and in August 2011 they were moved into a cooler 
room (64 F or 47.5 C).  

The animals were housed in two separate tanks and the lone male animal was moved 
between the two groups of females occasionally.  Both tanks are 20 gallon longs with 
a sponge fi lter and no substrate and they receive a large water change (50% or more) 
weekly.  The tanks run about 64 F (17.8 C) and after the water change they are refi lled 
with 55 F (13 C) water.  Both tanks of females began producing eggs in September 2011.  
Initial numbers were over 100 eggs between both tanks, but many of these eggs ap-
peared to be infertile and were quickly covered by fungus.  The females seem to have a 
strong preference for synthetic silk plants when selecting a laying site.  The plant most 
often selected appears to be a Balansae Plant (Cryptocoryne crispatula) and a skinny 
species of Sword Plant.  Before the appropriate plants were in the tanks one female 
even passed up laying on Anacharis (live and plastic) to lay eggs on another female’s 
tail instead.  

The newts dropped from the eggs within two months of being laid.  Several cups of 
“pond” water (water from a heavily planted tank full of small invertebrates) were added 
daily and the newts quickly moved on to consuming Grindal worms and blackworms.  

At this time the NMRMA is  unaware of any facilities that are breeding this species, 
although it is being done internationally by some private collectors.

By R. Andrew Odum, Curator,                
Department of Herpetology,             
Toledo Zoological Society

The Toledo Zoo announced the fi rst 
breedings of four additional species 
of woodland salamanders: the green 
salamander (Aneides aeneus); the 
Midland mud salamander (Pseu-
dotriton montanus diastictus); the 
Northern two-lined salamander (Eu-
rycea bislineata); and the long-tailed 
salamander (Eurycea longicauda).  
This brings to ten the number of 
plethodontid salamanders that have 
reproduced in the zoo’s salamander 
program.  Previously the Toledo Zoo 
had bred the northern banana sala-
mander (Bolitoglossa nympha); the 
black mountain dusky salamander 
(Desmognathus welteri); the cave 
salamander (Eurycea lucifuga); the 
four-toed salamander (Hemidacty-
lium scutatum); the slimy salaman-
der (Plethodon glutinosus); and the 
northern red salamander (Pseudotri-
ton ruber ruber).

Since 2008, the Toledo Zoo has in-
creased its collection and developed 
an extensive breeding program for 
salamanders.  Salamanders in gen-
eral are an order of the Amphibia 
that has received little attention 
from most of the zoo community.  
Only a few species, such as the 
hellbender, have been designated 
as a high priority and maintained by 
numbers of institutions.  Knowledge 
of salamander husbandry is limited 
and it is only through extensive 
research that more can be learned 
about their biology and care.  Nu-
merous species of salamanders are 
as threatened with extinction as the 
well-publicized threats to many spe-
cies of frogs. 

This program is an example of 
what can be achieved by practical 
husbandry research within zoos.  
In less than fi ve years, substantial 
knowledge has been gained about 
the husbandry and breeding of sala-
manders, which can now be avail-
able to the conservation community 
to develop programs for specifi c 
endangered species.

Four Additional       
Plethodontid Salamanders 

Bred in 2012

Laotian Newt. 
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Assurance Populations and 
Conservation Breeding                                                   
British Columbia Oregon Spotted Frog Recovery Project

By Dennis A. Thoney, Vancouver Aquarium

The Vancouver Aquarium assists the Oregon Spotted Frog (Rana pretiosa) Recovery Team by maintaining an aquarium-based as-
surance population.  This species occurs in only four British Columbia wetlands.  Eggs from nine egg masses (genetic lines) were 
collected in Spring 2012.  The aquarium population now consists of 49 genetic strains of 1-10 frogs each. 

In 2007, 2008, and 2010 frogs were transferred to the Toronto Zoo for breeding and in 2011 23 frogs were transferred to the Toronto 
Zoo.  

OSF were bred in captivity for the fi rst time in 2010.  Approximately 3,000 tadpoles were released in 2011 at a site near one of the 
natural sites.  In Spring 2012, approximately 3,000 tadpoles were released into the same site as 2011 and a new site connected to one 
of the other natural sites.  Excess founders beyond a male and female per genetic line were either surplused to the Toronto Zoo in fall 
2012 or scheduled for release.   

The Aquarium has received a grant from Earth Rangers to construct/modify a wetland to accept captive bred OSF.  The design will be 
a test to determine if bullfrogs can be partially excluded by specifi c modifi cations to the wetland that favor OSF.

   
Oregon Spotted frogs © Darren Smy

 
© Meighan Makarchuk

Genetic Response of 
Leopard Frogs to Bd

By Matt Evans, Smithsonian National 

Zoological Park

The Reptile Discovery Center (RDC) 

at the Smithsonian National Zoolog-

ical Park is supporting Smithsonian 

scientist Dr. Anna Savage’s research 

on the genetic response of lowland 

leopard frogs, Lithobates yavapaien-

sis, to the amphibian chytrid fungus, 

Batrachochytrium dendrobatidis 

(Bd).  Anna’s previous work with 

this species revealed that survival 

varied in a pattern consistent with 

observed disease susceptibility in 

nature and was signifi cantly associ-

ated with MHC genotypes across 

individuals. Her current investigation 

hopes to clarify host responses to 

Bd. 
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Assurance Populations and 
Conservation Breeding                                                   
New Amphibian Facility at the Dominican Republic’s Parque Zoológico          
Nacional and Major Amphibian Conservation Workshop

By R. Andrew Odum, Curator, Department of Herpetology, Toledo Zoological Society

The Caribbean is a biodiversity “hotspot”, containing an extremely wide diversity of animal and plant species living in habitats that 
range from near-desert to tropical montane cloud forests. These habitats are home to nearly 150 species of unique endangered and 
threatened frogs.

In response to the dire future projected for these species, more than 50 amphibian biologists from the Antilles and Caribbean, Cen-
tral America, and South America gathered at the Dominican National Zoo (Parque Zoológico Nacional) in Santo Domingo, Domini-
can Republic, for a Workshop for Breeding and Management of Amphibians in Captivity  (Taller de Cria y Manejo de Anfi bios en 
Cautivero). This was the fi rst workshop of this type held in the Greater Caribbean by the IUCN Amphibian Ark (AARK). 

The Dominican National Zoo workshop was designed to build local capacity for breeding and maintaining endemic species of frogs 
in the Caribbean. The workshop and the facility (described in greater detail below) were funded by the Toledo Zoo and by generous 
contributions from Barrick Gold/ Pueblo Viejo Dominicana Corporation (PVDC).

Most amphibian experts agree that, ideally, programs that seek to maintain amphibian assurance populations for support of reintro-
duction or translocation conservation efforts are operated within the range countries where the target amphibians live. This reduces 
the risk of transferring novel diseases (such as the amphibian chytrid fungus) from outside the range country into a native popula-
tion. 

Working with other partners, the Toledo Zoo designed and helped construct a state-of-the-art ex-situ amphibian conservation facil-
ity at the Dominican National Zoo.  This facility was used as a centerpiece and laboratory for the workshop participants.  It currently 
houses several threatened species of amphibians from the Dominican Republic.

The workshop curriculum included course segments on amphibian biology, nutrition, and practical applications of modern 
technologies to amphibian conservation such as lighting, plumbing, genetic management, and reproductive physiology.  The 
instructors were a highly qualifi ed team from IUCN AARK, the Toledo Zoo, and several other organizations.   Participants had the 
opportunity to design a comprehensive conservation program for an assigned target species, with input and evaluation by course 
instructors and classmates.  

It is the Toledo Zoo’s hope that students will use this knowledge to design and implement additional conservation programs for 
endangered amphibians throughout the wider Caribbean.
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By Craig Berg and Billie Harrison, Milwaukee County Zoo

The Grenada frog (Pristimantis euphronides) is Grenada’s only endemic amphibian.  It is listed as endangered by the IUCN, 

based on threats posed by loss of habitat and competition with an invasive frog species, Johnstone’s frog (Eleutherodactylus 

johnstonei).  In 2004, the Milwaukee County Zoo, Milwaukee Public Museum, and the Grenada Forestry and National Parks 

Department began to monitor the interactions of the two species to determine if they can successfully coexist.  In 2009, the 

Racine Zoo joined the effort, and the frog pathogen Batrachochytrium dendrobatidis was confi rmed on Grenada. The partner-

ship will continue to monitor the two frog species in order to observe the long-term impact of the pathogen’s presence.

Despite the fact that the Grenada frog is Grenada’s only endemic amphibian, few Grenadians are aware of its existence.  In 

2012, a cinematographer with Hartley & Metzner Solutions, accompanied the project partners to Grenada to fi lm the island’s 

reptiles and amphibians.  The purpose of the fi lming was to produce three- to fi ve-minute fi lms that would be shown on the 

Grenada Information Service (GIS) television station whenever the station has some airtime to fi ll. As a result, the fi lms may 

potentially be shown several times per day, around the clock, thus reaching a wide audience and sharing information about 

the value of their wildlife heritage. The fi lm devoted to Grenada’s frogs will both introduce Grenadians to the Grenada frog and 

inform them of the frog’s value with regard to the control of invertebrate pests, including mosquitos. Mosquitos are a known 

vector for dengue fever, a recurrent problem in Grenada. These fi lms will be ready for airing on the GIS station in 2013.

 

 

Grenada Tree Frog Study and Outreach

The Grenada frog (Pristimantis euphronides) is Grenada’s only endemic amphibian. © Bille Harrison
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In-Country Conservation on Hispaniola 

By Carlos C. Martínez Rivera, PhD, Amphibian Conservation Specialist,                           
Philadelphia Zoo

The Philadelphia Zoo has been very successful with their ex-situ conservation program 
with critically endangered Haitian frogs, but the project is not limited to ex-situ. The 
Zoo has initiated a two-year program with support from Conservation International’s 
Critical Ecosystem Partnership Fund to understand better how frogs in Haiti and the 
Dominican Republic cope with deforestation and habitat degradation, the main causes 
of species decline on the island of Hispaniola. 

Together with local staff from Societé Audubon Haiti and Grupo Jaragua, the partner-
ship will study the frogs from Massif de la Hotte and Massif de la Selle in Haiti and 
from Sierra de Bahoruco in the Dominican Republic, and will also bring the message 
of amphibian conservation to schools, universities, government agencies, and the gen-
eral public through a series of talks and workshops. The goal is to provide government 
and private stakeholders with the information and tools needed to protect amphibian 
habitat better, as well as to gather information that will allow the Zoo to begin making 
plans to reintroduce amphibians from the ex-situ conservation program in the future.

By Jason A. Bell, Assistant Curator, 

Reptiles & Amphibians, Philadelphia 

Zoo

In 2012, the Philadelphia Zoo’s Am-

phibian Conservation Program con-

tinued to move forward. The Zoo’s 

ex-situ colony now contains nine 

species from the genus Eleuthero-

dactylus and over 1,500 individuals. 

All species are endemic to Haiti, and 

all are listed as critically endangered 

by the IUCN.  The Zoo continues 

to experience reproductive suc-

cess with E. amadeus, E. bakeri, E. 

brevirostris, and E. thorectes, with 

the most successful species being 

E. bakeri. The Zoo currently houses 

more than 1,200 E. bakeri and 2012 

marked the fi rst successful hatch of 

the F2 generation.

On Wednesday September 26, 2012, 

the Philadelphia Zoo hosted mem-

bers from the Government of Haiti, 

Société Audubon Haiti, Quisqueya 

University, and the Pennsylvania 

State University. The purpose of 

the visit was to develop a long term 

conservation strategy for Haitian 

amphibians. The Haitian delega-

tion was also able to see the ex-situ 

colony of Haitian frogs fi rsthand. 

The meeting proved to be very pro-

ductive and the Zoo looks forward 

to being part of a partnership that is 

advancing amphibian conservation 

in Haiti.

A Taste of Haiti in 
Philadelphia

Mozart’s frog © Jason Bell 

Eleutherodactylus inoptatus © Carlos C. Marinez Rivera 
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eDNA and Hellbender Surveys in North Carolina                                                               

By John D. Groves,  Curator of Amphibians and Reptiles, North Carolina Zoological Park and Lori A. Williams, Mountain Wildlife 
Diversity Biologists, North Carolina Wildlife Resources Commission

Since 2007 the North Carolina Zoological Park, in partnership with the North Carolina Wildlife Resources Commission (NCWRC), 
has conducted eastern hellbender (Cryptobranchus alleganiensis alleganiensis) surveys to determine the conservation status of this 
species in the state.  With a large number of volunteers and environmental, state, and federal wildlife agencies, the partnership has 
combed many streams, creeks, and rivers of the mountains of North Carolina.  This work has been challenging and involves wading 
in cold, fast waterways and lifting large rocks to fi nd the elusive hellbenders.  This work has given researchers a better idea about 
what both new and historical populations of this large aquatic salamander are experiencing in the state’s mountain waters.  Al-
though North Carolina hellbender populations have been considered some of the best in the eastern United States, information now 
suggests that large population declines have occurred in the last 20 years.

According to native trout distribution and introduced trout re-stocking programs in North Carolina, there may be up to 2,000 
waterways where the hellbender can live.  Since the surveys began, 315 of these waterways have been investigated.  Given the high 
number of aquatic systems in the state, it would take many years to investigate all of the possible locations where hellbenders may 
exist today, if solely traditional, labor-intensive survey methods were used.

Therefore, in 2012, a new research technique was used that will help surveyors look at many more waterways each year than in the 
past. This new technique will send researchers looking for hellbender DNA, not hellbender bodies, to determine the species’ pres-
ence or absence in a waterway. With no rocks to turn or currents to forge, researchers will exchange their rock-lifting tools for 
bottles and will scoop water, not hellbenders, out of the torrents. Once captured, the water samples will be pumped through fi lters 
designed to trap broken bits of DNA—the molecule that carries an organism’s genes—swirling around in the liquid.  These snippets 
of DNA, known as “aquatic environmental DNA”, or “eDNA” for short, end up in waterways as the jetsam and fl otsam of sloughed-
off skin cells and excreted feces and urine. 

This study applies DNA techniques to test for the presence, or absence, of hellbenders in various streams. Investigations are also be-
ing undertaken to determine whether testing can provide information on the density of identifi ed populations, the effects of stream 
fl ow rates on quantifying eDNA, and the effectiveness of using a series of samples to assess the reproductive status of hellbender 
populations. Positive fi ndings for any or all of these questions will enhance our capacity to understand and ultimately protect these 
highly secretive, but environmentally important, animals. 

This study is being conducted in partnership with Dr. Stephen Spear of The Orianne Society and the Department of Fish and Wild-
life Resources, University of Idaho.

Hellbender in North Carolina Stream.
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Development of a Robust Monitoring Tool 
For Aquatic Species

Applications of Molecular Techniques to Imperiled Herpetofauna of the Southeastern Applications of Molecular Techniques to Imperiled Herpetofauna of the Southeastern 
U.S.U.S.

By Dino Ferri, Curator of Herpetology, Jacksonville Zoo and GardensBy Dino Ferri, Curator of Herpetology, Jacksonville Zoo and Gardens

A partnership that includes the U.S. Geological Survey, U.S. Fish and Wildlife Service, A partnership that includes the U.S. Geological Survey, U.S. Fish and Wildlife Service, 
Georgia Department of Natural Resources, and The Orianne Society is developing and Georgia Department of Natural Resources, and The Orianne Society is developing and 
testing molecular methods to isolate and amplify DNA of target threatened amphibian testing molecular methods to isolate and amplify DNA of target threatened amphibian 
species from water samples, with the ultimate goal of being able to use these methods species from water samples, with the ultimate goal of being able to use these methods 
to non-invasively sample potential breeding wetlands for the presence of target spe-to non-invasively sample potential breeding wetlands for the presence of target spe-
cies. Current research is focused on the gopher frog (cies. Current research is focused on the gopher frog (Lithobates capitoLithobates capito), striped newt ), striped newt 
((Notophthalmus perstriatusNotophthalmus perstriatus), frosted fl atwoods salamander (), frosted fl atwoods salamander (Ambystoma cingula-Ambystoma cingula-
tumtum), and reticulated fl atwoods salamander (), and reticulated fl atwoods salamander (Ambystoma bishopiAmbystoma bishopi); four threatened ); four threatened 
amphibian species endemic to the southeastern US.amphibian species endemic to the southeastern US.

To assist with this research, Jacksonville Zoo and Gardens supplied water samples To assist with this research, Jacksonville Zoo and Gardens supplied water samples 
from enclosures holding Flatwood’s salamanders (from enclosures holding Flatwood’s salamanders (Ambystoma bishopiAmbystoma bishopi), dusky gopher ), dusky gopher 
frogs (frogs (Lithobates sevosusLithobates sevosus), striped newts (), striped newts (Notophthalmus perstriatusNotophthalmus perstriatus), and Gulf-coast ), and Gulf-coast 
waterdogs (waterdogs (Necturus cf beyeriNecturus cf beyeri) and USGS staff were welcomed into the Zoo’s Amphib-) and USGS staff were welcomed into the Zoo’s Amphib-
ian Conservation Center to complete some of their work. ian Conservation Center to complete some of their work. 

Northern Leopard Frog Population Dynamics 
In Alberta’s Wetlands

By Jill Hockaday, Conservation Research Coordinator, Calgary Zoological Society

The Calgary Zoological Society’s Centre for Conservation Research completed 

the fourth year of a long term northern leopard frog (Lithobates pipiens) popula-

tion monitoring project. Once widely-distributed and abundant, northern leopard 

frogs vanished from large portions of western North America in the 1970s and 

1980s, including much of their historic range in Alberta, Canada. As a result, they 

have been listed as a species of Special Concern in Alberta under Canada’s Spe-

cies At Risk Act. The biology of this species is well known; however very little is 

known about its annual or seasonal occupancy trends in the region. This long 

term study will help improve monitoring techniques, determine if, or to what 

extent, leopard frogs are declining in the province, identify key habitats, and de-

termine the factors infl uencing occupancy dynamics. Centre biologists have also 

worked closely with landowners to secure protection of important leopard frog 

habitat throughout the province.

Smithsonian National 
Zoo in Panama

Smithsonian National Zoological 

Park Supports  Panamanian  Am-

phibian Conservation

By Matt Evans, Smithsonian National 

Zoological Park

In 2012, the Reptile Discovery Center 

(RDC) at the Smithsonian National 

Zoological Park continued their 

work with Panamanian golden frogs, 

Atelopus zeteki, in two capacities: 1) 

housing and breeding an assurance 

population since 2004 at the RDC 

and 2) working with a PhD candi-

date from Panama who is research-

ing isolation and cryopreservation of 

Atelopus sperm for future conserva-

tion initiatives.

The Smithsonian National Zoological 

Park also continues its involvement 

with the Panama Amphibian Rescue 

and Conservation (PARC) project 

and is proud to help support the 

assurance colonies in El Valle and 

Gamboa, Panama.  

 Northern Leopard Frog © Dick Bartlett
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Appalachian Salamander Research

 By Matt Evans, Smithsonian National Zoological Park

In 2012, the Reptile Discovery Center (RDC) at the Smithsonian National Zoological Park opened an Appalachian salamander re-
search lab.  This lab hosts post-doctoral candidate Kim Terrell and her research on the effects of global climate change and how it 
affects the eastern hellbender (Cryptobranchus alleganiensis alleganiensis).   The salamander lab allows visitors to watch as Kim 
manipulates water temperatures to mimic natural variations in stream temperature.  Additionally, guests have the opportunity to 
watch as staff draw blood, stain slides, and conduct their husbandry routines through the glass windows that reveal the lab to the 
public.  Kim is studying hellbenders both in captivity and in the wild to examine how temperature and water quality will infl uence 
stress indicators, metabolism, and immune function.  The Smithsonian looks forward to continuing its support for Appalachian 
salamanders by adding more species to the lab and more salamander-focused research in the future.  The Zoo is also creating a 
mixed species Plethodontid salamander exhibit to display to and educate visitors about the amazing diversity of salamanders within 
the Appalachian region.   

The Smithsonian National Zoological Park has also continued its partnership with the U.S. Geological Survey (USGS), looking at 
habitat suitability and microhabitat preferences of the federally-listed endangered Shenandoah salamander (Plethodon shenandoah) 
in response to shrinking habitat and climate changes. 

 © Dick Bartlett
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Research and Education
Denver Zoo’s Lake Titicaca Frog Project 2012

By Tom Weaver, Assistant Curator –Tropical Discovery, Denver Zoological Foundation

Denver Zoo, along with international and local partners, is involved in ongoing research and outreach focused on the Lake Titicaca 
Frog (Telmatobius culeus). A Telmatobius Captive Breeding Program and Laboratory was established at the Universidad Peruana 
Cayetano Heredia in Lima, Peru along with a breeding population at the Huachipa Zoo in Lima. These laboratories will help biolo-
gists learn more about the frogs’ husbandry requirements and potentially build an assurance population for this critically endan-
gered frog. In December of 2010, Lake Titicaca frogs were successfully bred using confi scated frogs and the frogs are being raised 
through a collaborative effort with the Huachipa Zoo and Universidad Peruana Cayetano Heredia. Denver Zoo helped to create and 
participates in a national awareness campaign to decrease consumption of Lake Titicaca frogs and address other threats, like pol-
lution and global warming. As part of this campaign Denver Zoo supported the opening of an amphibian crisis exhibit at Lima’s 
Huachipa Zoo in 2010, where Lake Titicaca frogs can be seen on exhibit. The exhibit includes important messaging about the frog’s 
status and threats to their survival

In December 2011, Denver Zoo supported a stakeholder’s workshop for all parties interested in working on conserving the Lake Titi-
caca Frog. This three day workshop, facilitated by the IUCN’s Conservation Breeding Specialist Group, reviewed current knowledge 
of the species and involved participants working in small groups.  The larger plenary sessions drafted a conservation action plan 
with specifi c recommendations for actions focused on recovering the species.

In 2012, pilot studies for obtaining population estimates using distance sampling methodology were initiated. DNA and amphib-
ian chytrid fungus swabbing samples were also collected during these studies. In addition to this research, efforts to increase local 
awareness began in Puno, Peru regarding the plight of the Lake Titicaca frog. While developing public awareness materials on the 
status of the frog, the partnership has continued to conduct stakeholder workshops in Puno. A training workshop on snorkeling, 
ex-situ husbandry, and surveying was held in January 2012 for staff members of the Lake Titicaca National Reserve and the General 
Directorate of Forestry and Wildlife. 

In November of 2012, Denver Zoo helped sponsor and facilitate an annual Frog Day Celebration both in Lima and at the lake. There 
was a parade, and education stations were set up to teach about amphibian decline and conservation. Local Peruvians were also 
exposed to alternative sources of income, opportunities in ecotourism, and incentive programs as replacements for illegal frog 
harvesting. In 2013, the partnership plans to continue these efforts as well as build a rescue program at the Universidad Nacional del 
Altiplano for frogs confi scated from the lake. Hopefully, this rescue program will reduce the number of random releases of poten-
tially diseased or injured frogs back into the lake. Work will begin with another Lima zoo, Parque de Leyendas, to help build another 
amphibian awareness exhibit and program.

 © Tom Weaver
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Reintroduction and Head Starting
Zoo-reared Hellbenders Released in Ohio                                                               

By Pete Johantgen, Head Keeper, Shores Region, Columbus Zoo and Aquarium

In June 2012, scientists from the Columbus Zoo and Aquarium and the Ohio Depart-
ment of Natural Resources made the fi rst release of zoo-reared eastern hellbenders 
(Cryptobranchus alleganiensis alleganiensis) in Ohio. The release marked an impor-
tant step in the Ohio Division of Wildlife’s Conservation Plan to re-establish multiple 
self-sustaining hellbender populations in Ohio.

The nine hellbenders were reared in a dedicated hellbender facility at the Columbus 
Zoo and Aquarium from eggs collected in 2007 by the Oglebay Good Zoo. The repatria-
tion sites were in an eastern Ohio stream where hellbenders historically occurred. The 
stream was once severely impacted by pollution but has since recovered and is one of 
the highest quality waterways in the state.

Prior to the release, Zoo veterinarians performed health screenings and surgically 
implanted radio-transmitters to enable the animals to be tracked. Veterinarians from 
the Columbus Zoo and Aquarium and The Wilds have been conducting research on the 
health of Ohio and West Virginia hellbenders since 2006. Data from this project will 
inform future hellbender reintroductions in Ohio.

The release of the hellbenders is the culmination of a partnership involving several 
Ohio institutions and agencies.  Since 2006, the Ohio Hellbender Partnership has been 
regularly meeting to discuss hellbender conservation in the state.  The partnership 
includes representatives of: Ohio Division of Wildlife, Columbus Zoo and Aquarium, 
The Wilds, Oglebay Good Zoo, Ohio Environmental Protection Agency, Jefferson 
County Soil and Water Conservation District, Belmont County Soil and Water Conser-
vation District, United States Fish and Wildlife Service, Toledo Zoo, Akron Zoo, Ohio 
University Eastern Campus, and James Madison University.

Additional young hellbenders are currently being reared at the Columbus Zoo and 
Aquarium and will be used for future releases.  The partnership’s capacity to rear hell-
benders is being increased through renovations and expansions of facilities in Ohio 
zoos.

A 2006-2009 survey of the eastern hellbender in Ohio revealed an 82% decline in the 
relative abundance of individuals in surveyed streams since the mid-1980s. In the Ohio 
watersheds where hellbenders remain, populations consist of only old, large individu-
als, indicating the lack of successful recruitment. Most remaining populations in Ohio 
do not appear self-sustaining and, without intervention, the hellbender will likely 
disappear from Ohio waterways.

                           

Hellbender release in Ohio © Columbus Zoo

                                                                                               
By R. Andrew Odum, Curator, Depart-
ment of Herpetology, Toledo Zoological 
Society

The Toledo Zoo has joined the Columbus 
Zoo and Aquarium, The Wilds, and the 
Ohio Division of Wildlife in a program to 
head-start and translocate eastern hell-
benders (Cryptobranchus alleganiensis 
alleganiensis) back into their historical 
range in Ohio.  In 2012, the Zoo equipped 
a dedicated biosecure room in its Amaz-
ing Amphibian facility specifi cally for 
hellbender head-starting.  This high-lev-
el biosecure facility signifi cantly reduces 
the possibility of exposing the hellbend-
ers to any novel pathogens that could 
be detrimental to wild populations of 
amphibians when animals are released.  
The health status of all the animals will 
be carefully monitored while the animals 
remain in the facility.  Additional medi-
cal testing will be performed just prior to 
release.

In late summer, 2012, biologists collected 
eggs from several sites in Ohio.  These 
were transported to the Toledo Zoo, 
where they hatched and are being housed 
in the dedicated biosecure facility espe-
cially equipped for rearing hellbenders.  
Currently the Zoo holds about 170 hell-
bender larvae.  They will be raised for one 
to four years, and later released as part of 
the reintroduction effort coordinated by 
the Ohio Division of Wildlife.  

Hellbender Headstart

Hellbender larvae being head started 
at the Toledo Zoo

 © Toledo Zoo
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Reintroduction and Head Starting 
The Kihansi Spray Toad Released back Into the Wild

By R. Andrew Odum, Curator, Department of Herpetology, Toledo Zoological Society

In a partnership among the Wildlife Conservation Society’s Bronx Zoo, the Toledo 
Zoo, World Bank, Tanzanian Government, several universities in Tanzania, and other 
Tanzanian and international agencies, the Bronx Zoo and the Toledo Zoo each rein-
troduced 1,000 Kihansi spray toads, Nectophrynoides asperginis, (KST) back to the 
Kihansi Gorge, Tanzania, on 30 October 2012. An additional 500 animals bred in Tanza-
nia were also released at that time.   The toad had completely disappeared in its native 
habitat in 2003 and was deemed extinct in the wild.  These releases followed up on the 
lessons learned from carefully managed soft-release experiments performed last sum-
mer where KST of varying age classes were released into enclosures for close moni-
toring within the Gorge.   After three months, a substantial number of soft-release 
animals could still be found and it was felt appropriate to perform the next step in the 
reintroduction process; a hard-release of at least 2,000 animals.  

In November 2000, at the invitation of the Tanzanian Government, 499 toads were 
collected and transferred to the Bronx Zoo. The Toledo Zoo joined the effort and has 
maintained and bred these animals since 2002.  The Toledo Zoo currently holds a pop-
ulation of between 3,000 and 4,000 individual Kihansi spray toads in two separate bi-
osecure facilities within the Zoo’s Amazing Amphibian facility. One of these facilities 
is on display to the public and provides a great education opportunity.  The number of 
Kihansi spray toads being held will be largely dependent upon the cycle of scheduled 
transfers back to Tanzania. In February 2013, there are plans for another 1,000 toads 
from Toledo Zoo and 1,000 from the Bronx Zoo to be transferred back to Tanzania for a 
second major release.  The Kihansi spray toad program is a ground-breaking example 
of what zoos, in particular, do for conservation by maintaining assurance populations 
and providing expertise for in-situ conservation.  

Although the fi nal outcome of this endeavor cannot yet be determined, there is reason 
to be optimistic about the future of the Kihansi spray toad in the wild.  Strong partner-
ships among many dedicated and enthusiastic professionals have certainly contrib-
uted to the successes so far.  

Restored Kihansi spray toad habitat that is maintained with an 
artifi cial misting system.

R. Andrew Odum with 
some release toads. 

By Allison Abrahamse, Northwest Trek 
Wildlife Park

The 2012 rearing season marked a cel-
ebratory season for the Oregon spotted 
frog (Rana pretiosa) reintroduction 
project. After a milestone year in 2011 
that included the fi rst in-situ reproduc-
tion, the project partners are proud to be 
the recipients of AZA’s 2012 Top Honors 
for North American Conservation. Since 
2008, four rearing facilities including 
Northwest Trek Wildlife Park, Oregon 
Zoo, Woodland Park Zoo, and Cedar 
Creek Correctional Center, have reared 
and released over 5,400 Oregon spotted 
frogs with the support of multiple gov-
ernment and private organizations.

Oregon spotted frogs are listed as an 
endangered species in Washington State 
and a candidate for federal listing, which 
is currently under review. Reasons for 
their decline include habitat loss, non-
native plant invasion, and exotic preda-
tor introduction (primarily the bullfrog). 
While a signifi cant percentage of their 
historical habitat has disappeared, 2012 
amphibian surveys revealed Oregon 
spotted frogs populations in northwest-
ern Washington counties previously 
undocumented. 

This 5-year pilot project focuses on not 
only the ex-situ rearing of the species, 
but restoration, preservation and moni-
toring of current, historical, and poten-
tial Oregon spotted frog populations 
throughout its former range. In 2013, the 
enormous cooperative effort by Wash-
ington Department of Fish and Wildlife, 
U.S. Fish and Wildlife, Evergreen State 
College, Port Blakely Tree Farms, rearing 
institutions, and others look forward to 
evaluating project successes and deter-
mining future options for the recovery of 
this species.

.

Oregon Spotted Frog 
Reintroduction 

Project


