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A project partnership between: Cheyenne Mountain Zoo, Houston Zoo, Smithsonianôs National 

Zoological Park, Smithsonian Tropical Research Institute, and Zoo New England.  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1 

/ƻǾŜǊ ƛƳŀƎŜΥ !ǘŜƭƻǇǳǎ ǾŀǊƛǳǎ ōǊŜŘ ŀǘ ǘƘŜ 9ƭ ±ŀƭƭŜ !ƳǇƘƛōƛŀƴ /ƻƴǎŜǊǾŀǝƻƴ /ŜƴǘŜǊΦ ¢Ƙƛǎ ƛǎ ƻƴŜ ƻŦ ŀōƻǳǘ улл ƛƴŘƛπ
ǾƛŘǳŀƭǎ ǘƘŀǘ ŀǊŜ ǎŎƘŜŘǳƭŜŘ ŦƻǊ ǊŜƭŜŀǎŜ ǘǊƛŀƭǎ  ƛƴ нлмтΦ  

MISSION 

 

Our mission is to rescue and establish sustainable assurance colonies of  

amphibian species that are in extreme danger of extinction throughout  

Panama. We will also focus our efforts and expertise on developing  

methodologies to reduce the impact of the amphibian chytrid fungus and  

proceed to reintroduction trials.  
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GOAL 1: Create assurance colonies of Panamaôs most vulnerable amphibian species 

 

To date we acquired 20 pairs or bred 10 pairs, whichever ratio is greater, for 8 species and bred 

at least 10 founding pairs of 4 species (Table 1). Collectively, we are working with 12 species of 

conservation concern. This year we bred Craugastor evanesco in captivity for the first time and 

more than doubled the number of adult frogs in our collection. 

 

Table 1: Progress towards captive population management goals . 

 

нлмс w9thw¢ 

҈ Ƴƛƴ ǊŜǉǳƛǊŜŘ 
ŦƻǳƴŘŜǊ ǇƻǇǳƭŀπ
ǝƻƴ 

tŀƛǊǎ ōǊŜŘ ǘƻ C м 
όƎƻŀƭ мл ǇŀƛǊǎ 
ōǊŜŘύ 

tŀƛǊǎ .ǊŜŘ 
ǘƻ Cн 

bǳƳōŜǊ ƻŦ 
ŦǊƻƎǎ όƎƻŀƭ 
нрл-рллύ 

!ǘŜƭƻǇǳǎ ŎŜǊǘǳǎ м мн  мпп 

DŀǎǘǊƻǘƘŜŎŀ ŎƻǊƴǳǘŀ м мо с мру 

!ǘŜƭƻǇǳǎ ƭƛƳƻǎǳǎ όŎƘŜǾǊƻƴύ м мо  ун 

!ǘŜƭƻǇǳǎ ƎƭȅǇƘǳǎ м ф   рн 

!ǘŜƭƻǇǳǎ ǾŀǊƛǳǎ όƭƻǿƭŀƴŘύ м р   ммлм 

!ƴŘƛƴƻōŀǘŜǎ ƎŜƳƛƴƛǎŀŜ м с   нт 

hƻǇƘŀƎŀ ǾƛŎŜƴǘŜƛ м м   пф 

/ǊŀǳƎŀǎǘƻǊ ŜǾŀƴŜǎŎƻ м м   пп 

!ƴƻǘƘŜŎŀ ǎǇƛƴƻǎŀ лΦр т у мсл 

!ǘŜƭƻǇǳǎ ǾŀǊƛǳǎ όƘƛƎƘƭŀƴŘύ лΦп п  пнс 

{ǘǊŀōƻƳŀƴǝǎ ōǳŦƻƴƛŦƻǊƳƛǎ лΦртр н   ол 

!ƎŀƭȅŎƘƴƛǎ ƭŜƳǳǊ лΦнр н   уф 

!ǘŜƭƻǇǳǎ ȊŜǘŜƪƛ лΦн о п пмр 

!ǘŜƭƻǇǳǎ ƭƛƳƻǎǳǎ όōǊƻǿƴύ лΦн н   ол 

YŜȅ  

Dƻŀƭ ŀǧŀƛƴŜŘ κŜȄŎŜŜŘŜŘ 

тр҈ ƻŦ Ǝƻŀƭ ŀǧŀƛƴŜŘ 

рл҈ ƻŦ Ǝƻŀƭ ŀǧŀƛƴŜŘ 

нр҈ ƻŦ Ǝƻŀƭ ŀǧŀƛƴŜŘ 

Dƻŀƭ ƴƻǘ ƳŜǘ 

¢ƘŜ ŬǊǎǘ ŜǾŜǊ ŎŀǇǝǾŜ-ōǊŜŘ /Ǌŀǳπ
ƎŀǎǘƻǊ ŜǾŀƴŜǎŎƻ ό±ŀƴƛǎƘƛƴƎ 
wƻōōŜǊ CǊƻƎύ ŀǘ ǘƘŜ 9ƭ ±ŀƭƭŜ !Ƴπ
ǇƘƛōƛŀƴ /ƻƴǎŜǊǾŀǝƻƴ /ŜƴǘŜǊ 



3 

Husbandry  

We continued our tadpole nutrition research project to investigate factors 

affecting the development of tadpoles in conjunction with the Waltham 

Center for Pet Nutrition. We identified water composition as a potential fac-

tor affecting spindly leg development in tadpoles and will attempt to resolve 

the issue by switching our water supply for the Gamboa Amphibian Re-

search and Conservation facility entirely to reverse-osmosis reconstituted 

water.  

 

Expeditions 

We coordinated eight field trips to continue collecting founding populations 

of the Gastrotheca cornuta, Atelopus varius, Craugastor evanesco, Andi-

nobates geminisae and Oophaga vicentei located in the Minera Panama 

S.A. mining concession area.  The field team also collects swabs from other 

amphibians present in the concession area to continue screening the area for 

the presence of the chytrid fungus.  

LƴǘŜǊƴ Wǳƭƛƻ /ŀƳǇŜǊƛƻ ǿƻǊƪƛƴƎ 
ƻƴ ŀ ǘŀŘǇƻƭŜ ƴǳǘǊƛǝƻƴ ǊŜǎŜŀǊŎƘ 
ŜȄǇŜǊƛƳŜƴǘ ǳǎƛƴƎ тнл !ǘŜƭƻǇǳǎ 
ƎƭȅǇƘǳǎ ǘŀŘǇƻƭŜǎ όōŜƭƻǿύΦ 



 

Veterinary care 

 

We continue to coordinate with the veterinary team from remote locations.  Dr. Allan Pessier 

from Washington State University and Dr. Eric Klaphake from the Cheyenne Mountain Zoo 

worked to collect and prepare histological samples of polycystic kidney disease and spindly leg 

syndrome for detailed pathological examination. Both conditions appear to be associated with 

captivity and are persistent issues in the collection. Dr. Eric Klaphake conducted an orientation 

for two Panamanian wildlife veterinarians who are interested in helping our project, Drs. Stepha-

nie Forero and Diorenne Smith. They can act as on-call in country veterinarians for examining 

animals, and conducting emergency specialized treatments, this was very helpful as Dr. Forero 

successfully performed an emergency leg amputation in one injured collection animal. Intern 

Julio Camperio conducted an experiment using 720 Atelopus glyphus tadpoles in 36 tanks to 

identify the causes of the spindly leg syndrome in recent post-metamorph frogs. We found that 

the condition was greatly reduced in treatments where water was filtered using a reverse osmosis 

system and then reconstituted.   

 

We have not had any further incidents of the Fusarium outbreak we dealt with in 2015 in quar-

antined animals. We did modify our quarantine husbandry protocols to only treat Bd infected 

frogs, sterilized misting water and began using false bottoms in quarantine tanks, but it is un-

clear whether any of these factors was responsible for solving the problem. One key question is 

whether the animals had the Fusarium infection in the field, or whether they contracted it in the 

quarantine room. We are continuing our attempts to develop a Fusarium primer that would allow 

us to screen swabs for Fusarium spores from existing swabs using qPCR.    
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5ǊΦ 9ǊƛŎ YƭŀǇƘŀƪŜ ŀƴŘ 5ǊΦ !ƭŀƴ tŜǎǎƛŜǊ ǿƻǊƪ ǿƛǘƘ 
IŜƛŘƛ wƻǎǎ ǘƻ ǘǊŜŀǘ ŀƴ ŀƳǇƘƛōƛŀƴ ǇŀǝŜƴǘ ŀǘ ǘƘŜ 9ƭ 
±ŀƭƭŜ !ƳǇƘƛōƛŀƴ /ƻƴǎŜǊǾŀǝƻƴ /ŜƴǘŜǊ 



Assisted reproduction and sperm cryopreservation 

 

Dr. Gina DellaTogna visited the project as a post-doctoral fellow and in initial trials, she suc-

cessfully stimulated oviposition in 1 pair of Atelopus certus, 2 pairs of Atelopus glyphus and 1 

pair of Atelopus limosus. She also began collecting and cryopreserving sperm from Atelopus 

certus, A. limosus, A. glyphus, A. varius and Strabomantis bufoniformis starting the first living 

cryopreserved amphibian gamete collection in Panama.  Dr. Della Togna has since returned to 

Panama and started her own research and teaching lab at the InterAmerican University, where 

she plans to continue collaborating with us on assisted reproduction trials and producing viable 

offspring using cryopreserved sperm.  

 

5 

5ǊΦ Dƛƴŀ 5Ŝƭƭŀ ¢ƻƎƴŀ ŀƴŘ 5ǊΦ wƻōŜǊǘƻ LōłƷŜȊ ǿƻǊƪ 
ƻƴ ǎǝƳǳƭŀǝƴƎ ǳƴǊŜǇǊŜǎŜƴǘŜŘ ŦƻǳƴŘŜǊ ŦǊƻƎǎ ǘƻ ǊŜπ
ǇǊƻŘǳŎŜ ǳǎƛƴƎ ƘƻǊƳƻƴŜ ǘǊŜŀǘƳŜƴǘǎΣ ǊŜǎǳƭǝƴƎ ƛƴ 
ǾƛŀōƭŜ ŜƎƎǎ ŀƴŘ ǘŀŘǇƻƭŜǎ όōŜƭƻǿύΦ 



GOAL 2: Re-establish healthy wild populations of Panamanian amphibians 

 

Developing tools to inform reintroductions in Bd-positive areas 

 

Smithsonian Post-doctoral fellow Dr. Matthew Becker completed his cure experiment using surplus cap-

tive-bred golden frogs provided by the Maryland Zoo in Baltimore. He worked on 3 main approaches, 

the first to predict resistance based on a pre-existing microbiome, the second to promote resistance by 

applying a cocktail of anti-Bd probiotics that were isolated from captive golden frogs, and the third was 

to genetically modify a common core skin bacterium to produce antifungal compounds (this was done 

by collaborators in the Voight lab at MIT), and reapply it to frog skin. All frogs inoculated with Bd suc-

cumbed to the infection, so there was no apparent survival benefit, but we continue to analyze skin swab 

microbiomes and transcriptomes to understand the effects of each treatment on the microbiome.  

 

We analyzed results of a separate study conducted by Smithsonian post-doctoral fellow Dr. Anna Sav-

age examining differential disease outcomes in lowland leopard frogs that are moderately susceptible 

species to the chytrid fungus. We were hoping to identify over-expressed genes that might be associated 

with resistance, but were surprised to find that frogs that were more tolerant of Bd infections under-

expressed most genes in the skin and spleen. We have submitted our findings for publication.   

 

Reintroduction planning  

One of the goals of our strategic planning meeting was to begin working on reintroduction trials. We 

recognize that the Bd remains a continued, unmitigated threat to reintroductions, but carefully planned 

reintroductions offer valuable learning opportunities to study both disease and non-disease-related caus-

es of mortality in released frogs in a systematic way that will provide valuable information for future 

reintroductions. We also know that temperature is a strongly limit ing factor for Bd, and we are collabo-

rating with Carrie Lewis, a PhD student at George Mason University to try and identify potential climat-

ic refuges to prioritize future release trials. Systematically collected climatic and survivorship data from 

initial releases can be used to improve the predictive power of the climate refuge models.   
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5ǊΦ aŀǧ .ŜŎƪŜǊ ŀƴŘ YŜǾƛƴ .ŀǊǊŜǧ ǿƻǊƪ ƻƴ 
ǎŎǊŜŜƴƛƴƎ ǘƘŜ ƳƛŎǊƻōƛƻƳŜ ƻŦ нлл tŀƴŀƳŀƴƛŀƴ 
DƻƭŘŜƴ CǊƻƎǎ ŀǘ ǘƘŜ aŀǊȅƭŀƴŘ ½ƻƻ ƛƴ .ŀƭǝƳƻǊŜΦ  



GOAL 3: Build capacity in Panama to safeguard the nationôs amphibian fauna over the long-term 

 

Strategic Planning 

In April 5-7, 2016, the implementation team of the Panama Amphibian Rescue and Conservation Project 

and invited collaborators met at the Smithsonian Conservation Biology Institute in Front Royal, VA. 

During this workshop, we reviewed the achievements of the project under the 2010-2015 strategic plan 

and developed a new plan for 2016-2021, including goals around capacity building, population manage-

ment, research, education and funding aspects of this project. 

 

Training 

Yeisson Mu¶oz, Nancy Fairchild,  Rigoberto Diaz and Milagro Gonz§lez participated in the training 

course ñBiology, Management and Conservation of Neotropical Salamandersò organized by Amphibian 

Ark and held at the Costa Rican Amphibian Research Center in Siquirres, Costa Rica, during March 

2016. Heidi Ross was hosted by the Maryland Zoo in Baltimore in April 2016. As part of an ongoing 

collaboration, she toured their successful dedicated breeding facility and discussed golden frog manage-

ment strategies and husbandry issues.  

 

Facility evaluation and repairs and consolidation decision.  

We obtained a professional evaluation of the EVACC infrastructure issues. After extensive consultation 

with our office of facilities and engineering, the implementation team and our project steering commit-

tee, we recommend consolidating the projectôs living amphibian collection at Gamboa. This consolida-

tion will improve our ability to oversee the collection, protocols and staff, raise infrastructure standards, 

simplify veterinary supervision and streamline service costs including telecommunications, electricity, 

transport and record-keeping. A move of this magnitude will require a significant expansion of the Gam-

boa facility, and we have begun planning a new 1,600 sq ft insect production facility to make more space 

for the expanded amphibian collection.  

 

New golden frog pod. 

This year with funding from the US Fish and Wildlife Service we were able to order tanks and racks to 

outfit a new amphibian pod primarily intended for Panamaôs golden frogs Atelopus varius and Atelopus 

zeteki. Volunteer teams helped drill tanks, build false bottoms, make lids, hang lights and install misting 

and drainage systems. A second pod became empty after we were able to occupy the office and quaran-

tine areas of the new building at Gamboa and will be outfitted in 2017 for poison dart frogs.  
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WƻǊƎŜ DǳŜǊǊŜƭΣ 5ǊΦ wƻōŜǊǘƻ LōłƷŜȊΣ 5ǊΦ 9ǊƛŎ .ŀƛǘŎƘƳŀƴΣ 5ǊΦ !ƭŀƴ tŜǎǎƛŜǊΣ 
IŜƛŘƛ wƻǎǎΣ aŀǧ 9Ǿŀƴǎ ŀƴŘ 5ǊΦ .ǊŀŘ ²ƛƭǎƻƴ ŀǘ ǘƘŜ нлмс ǎǘǊŀǘŜƎƛŎ Ǉƭŀƴπ
ƴƛƴƎ ƳŜŜǝƴƎ  ƘŜƭŘ ŀǘ {/.L ƛƴ CǊƻƴǘ wƻȅŀƭΣ ±!Φ  


