





In early 2008, a scientific paper warned that the
amphibian chytrid fungus Batrachochytrium den-
drobatidis (Bd) had jumped the Panama Canal and
was spreading eastwards. The scientists authoring
the paper predicted that the spread of the fungus
would lead to a devastating loss of amphibian bio-
diversity—just as it had throughout the rest of the
mountainous Neotropics. It was clear that eastern
Panama was the last remaining stronghold of
many Neotropical frog species that had already
been decimated
elsewhere. After
consulting with a
range of experts, it
became apparent
that there simply
was insufficient
capacity in the
conservation com- [§
munity to take the
bold actions
needed to save the
incredible am-
phibians of eastern
Panama. Zoos and
aquaria had al-
ready demon-
strated that re-
searchers can take
action to save am-
phibians by creat-
ing ‘Amphibian
Arks,” including a
model project coordinated in western Panama by
the Houston Zoo called the El Valle Amphibian
Rescue and Conservation Center (EVACC). Ed-
gardo Griffith, director of this center, informed us
that his facility was nearly at capacity, filled with
rows of tanks housing Bd refugees, mostly from
western Panama. Mr. Griffith indicated that the
highest priority was to focus on eastern Panama,
including developing a new rescue center. Biff
Bermingham, Director of the Smithsonian Tropi-
cal Research Institute (STRI), also recognized that
there was a strong case for a large-scale interven-
tion, and pledged the support of his organization.
In summer 2008, John Berry, then direc-
tor of the Smithsonian’s National Zoological Park,

discussed the opportunity with Bob Chastain, di-
rector of the Cheyenne Mountain Zoo. Together
they agreed that Panama’s amphibians did not
have the luxury of time for a large foundation to
step in, but rather it was urgent for others to mobi-
lize resources and action through partnerships.
Cheyenne Mountain Zoo’s initial pledge of
$50,000 per year over a 3-year period was used as
a challenge to other potential partners. Soon Zoo

New England Defenders of Wildlife and Africam

w Safari agreed to be-
| come matching part-
*| ners. Welcoming the
| opportunity to in-
crease the amphibian
conservation capacity
in Panama, the Hous-
ton Zoo also agreed
to be a full project
partner. They agreed
to provide logistic
and husbandry sup-
port, as well as ad-
 vice based on years
4 of local experience
while continuing to
direct financial sup-
port to the continued
success of EVACC.
On May 11, 2009, the
following founding
| partners signed the
Panama Amphibian
Rescue and Conservation Project Memorandum of
Understanding (MoU), collectively pledging more
than $750,000 in cash and in kind support over
three years: Africam Safari, Cheyenne Mountain
Zo00, Defenders of Wildlife, Houston Zoo, Smith-
sonian Institution, Summit Municipal Park and
Zoo New England. The MoU covered three com-
plimentary actions: 1) the construction and opera-
tion of the new Amphibian Rescue Center at the
Summit Zoological Park in Panama; 2) the ongo-
ing operation of EVACC in western Panama (with
the Houston Zoo as the main partner); and 3) the
amphibian chytrid cure research program to be
initiated at the National Zoo in collaboration with
other research institutions.
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BUILDING THE FOUNDATION

Since the inception of the project, Dr. Brian
Gratwicke has served as the project coordinator,
and devotes his time in both the United States
and Panama to coordinating and directing the
many logistical, fundraising, conservation and
rescarch actions. In June 2009, STRI hired Dr.
Roberto Ibanez, Panama’s leading amphibian
researcher, to be the local project director. Dr.
Ibanez works with partners to: 1) assemble and

appropriate training opportunities. The first
workshop, hosted by STRI and funded by La
Secretaria Nacional de Ciencia, Tecnologia e
Innovacion (SENACYT), trained 22 Panamanian
scientists in the molecular methods of detecting
chytrid. This workshop enabled us—for the first
time ever—to perform quantitative chytrid
analysis in Panama using the genetic laboratory
mamtamed at STRI. This has been an enormous

train a team of employ- ™
ees in amphibian hus-
bandry and research; 2)

design a new ex situ
facility; and 3) ensure
that the rescue center
was operational for
amphibian collections
within 12 months.
After a thor-
ough evaluation of po-
tential sites for the cen-
ter, we decided to work \W
with the Summit Mu-
nicipal Parque, a pro-
gressive zoological or-
ganization located near
Panama City. We commissioned designs for a
new facility comprised of a central quarantine
and administration building flanked by seven
amphibian rescue ‘pods.” A general election in
Panama put a new political party into power,
leading to a transition in directorship of the Sum-
mit Zoo that, in turn, caused some initial pro-
grammatic delays. However, by the end of 2009,
the first ‘rescue pod’ was in place—a refur-
bished shipping container modified to house am-
phibians in a biosecure unit. We also began ret-
rofitting two additional rescue pods that Maersk
Line generously donated. Meanwhile, we com-
pleted blueprints for the main center complex.
By September 2009, we hired the first
amphibian care staff and they were provided

help in understanding how
chytr1d is spreading and
how it affects amphibians.
#& The second was an Amphib-
| ian Ark husbandry work-
shop that brought in a cadre
of top amphibian care ex-
perts to train 10 participants
on all aspects of obtaining
and maintaining a living
amphibian collection.
While we secured
funding for the facilities and
taffing under the original
MoU, we faced a budget
shortfall that would have
limited the scope of the pro-
ject. Fortunately, in November, we received a
pledge from the Panamanian Government acting
through the Autoridad Nacional del Ambiente
(ANAM) to become a full project partner with a
contribution of $50,000 per year for three years.
This commitment will partly fulfill ANAM’s
responsibility (under recently passed Panama-
nian Government resolution AG-0467-2009) to
implement a National Amphibian Conservation
Plan. We spent the rest of 2009 writing addi-
tional proposals for funding. We are extremely
grateful to the following external funders who
have helped make this ambitious project possi-
ble: U.S. Fish and Wildlife Service, Shared Earth
Foundation, Susan and Frank Mars, Anela Ko-
lohe Foundation and the Wallace Foundation.



Chytrid spreads through Central America at an
average rate of about 30 km per year, and yet
researchers understand very little about how the
disease is transmitted from site to site. At best,
we are racing a clock that may have only four to
10 years left before most
amphibians in this region
become extinct. The ur-
gency of this situation was
illustrated by our very
first rescue in November
2009. The plan was to
collect frogs from healthy
populations ahead of the
advancing disease wave,
but instead we arrived at
Cerro Brewster at the
peak of the epidemic.
More than 70 percent of
all frogs encountered were
chytrid-positive, placing
us in the middle of an
emergency. Realizing that
our capacity to house am-
phibians was small and
our husbandry experience
relatively new, we fol-
lowed advice from our
husbandry colleagues and
focused on two species
initially, Atelopus limosus
and Hyloscirtus colymba,
while our more experienced partners from
EVACC collected additional priority species.
Despite bathing the frogs with anti-
fungal medicines under the capable veterinary

supervision of Dr. Eric Baitchman from Zoo New

England and Dr. Della Garelle from the Chey-
enne Mountain Zoo, we still had high mortality
rates for both rescued species. A second expedi-
tion was immediately planned to salvage surviv-
ing frogs from the site. By the end of 2009, the

Amphibian Rescue Center had nine surviving
Atelopus limosus and 33 Hyloscirtus colymba.
As these were our very first rescue ani-
mals and we had little data on species’ natural
diets and habitat requirements, we began by
adopting husbandry pro-
tocols and setups for bet-
ter-known surrogate spe-
cies, including the Pana-
manian golden frog. We
also consulted exten-
sively with the EVACC
staff who helped us de-
velop protocols for deal-
ing with quarantine and
other critical set-up is-
sues, such as maintaining
sufficient food supply,
| high-water quality, ade-
quate lighting and cool
air temperatures. We are
currently synthesizing the
lessons we learned and
observations we’ve made
into a comprehensive
husbandry protocol for
the Center. Eventually,
we will be able to pro-
duce a comprehensive
husbandry manual spe-
cific to each rescued spe-
cies.




Besides rescue, one of our top priorities is ad-
dressing a cure for this devastating disease. Find-
ing a cure will allow us to re-establish popula-
tions of extinct amphibians in chytrid-positive
areas from captive sources. The most promising
lead in this field is from research by our col-
league Dr. Reid Harris and associates from James
Madison University. These investigators have
found that augment-

fore, did not protect the frogs from chytrid. De-
spite these initial negative results, we received
exciting findings from our Panamanian collabora-
tor showing that frogs surviving the chytrid
‘wave’ had much higher proportions of anti-
chytrid bacteria living on their skin than frogs
that had never been exposed to the fungus. This
suggests that chytrid is a strong natural selection
agent working on

ing the skin of
mountain yellow-
legged frogs and red-
backed salamanders
with certain anti-
fungal bacterial spe-
cies confers resis-
tance to chytrid, at
least in a laboratory
setting. Working
with Dr. Harris and
Dr. Louise Rollins-
Smith, one of the
world’s leading am-
phibian immunolo-
gists from Vanderbilt
University, our part-

ners have been exploring the replication of this
promising approach using the anti-chytrid bacte-
rium Janthinobacterium lividium and captive sib-
ling-bred Panamanian golden frogs.

During the first evaluation, J. lividium
failed to persist on golden frog skin and, there-

frog skin flora.
Psuedomonas fluo-
rescens is one of the
particularly promis-
ing anti-chytrid bac-
terial species native
to Panama and will
be evaluated in
2010 for its curative
potential. We con-

nama in January
2010 looking for
other species of po-
tentially probiotic
bacteria that might
be able to persist on Atelopus skin. A graduate
student from Dr. Harris’ laboratory, who also
leads studies of golden frogs at the National Zoo,
will evaluate the bacteria for the strength of their
anti-chytrid properties. Mr. Becker is registered
as a Ph.D. student at Virginia Tech University.




** The Smithsonian’s National Zoological Park is grateful to the following donors who collectively provided fund-
ing toward this project in this calendar year. These generous contributions have facilitated field expeditions,
trained staff, facilitated cure research, travel and staff salaries.
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