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Background:
Amphibians and reptiles may provide insights
into general ecosystem health due to their
close association with various habitats and
sensitivity to different dramatic changes in the
environment, known as stressors. Habitat de-
struction and alteration have been shown to
cause amphibian declines, but other stressors
also may be contributing, including contami-
nants, introduced species, climate change, dis-
ease, or a variety of these and other factors

) i acting in combination.

Columbia spotted frog
(Rana luteiventris),
Glacier National Park.

In response to the phenomenon of declining
amphibian populations, the U.S. Geological
Survey (USGS) established the Amphibian Re-
search and Monitoring Initiative (ARMI) under
the Wildlife and Terrestrial Resources Pro-
gram. The objectives of ARMI are to:

e  Monitor amphibian populations to under-
stand the severity and scope of declines
and malformations.

e Determine the causes of amphibian de-
clines.

e Develop effective management actions to
halt or reverse.

e Encourage collaboration by making the
information available to cooperators, land
managers, the scientific community, and

Study Area:

ARMI conducts long-term monitoring of am-
phibian populations at large study areas, in-
cluding national parks, where the area of infer-
ence is well defined and sample locations are
chosen in a probabilistic design.

At the USGS Northern Rocky Mountain Science
Center (NOROCK) scientists and their collabo-
rators at USGS Fort Collins Science Center,
Idaho State University, and the NPS Greater
Yellowstone Inventory and Monitoring Net-
work, conduct monitoring in the national parks
on the Continental Divide (Figure 1).
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Figure 1. Amphibian Research and
Monitoring Initiative (ARMI) study
area in the western U.S.
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Projects:

In addition to monitoring amphibian occu-
pancy on the Continental Divide, scientists at
NOROCK collect more intensive data on indi-
vidual populations of boreal toads and Colum-
bia spotted frogs at several other locations in
the Rocky Mountains, and conduct research
into factors that may contribute to amphibian
decline. Current emphasis is in the areas of
disease, fire, and climate change.

Disease

Researchers at NOROCK are interested in the
distribution and effects on amphibians of the
pathogenic fungus Batrachochytrium dendro-
batidis, commonly referred to as the amphib-
ian chytrid fungus, or Bd, which infects the
frog’s skin and may cause problems in respira-
tion or other effects, and is suspected as a
leading cause of global amphibian declines.

NOROCK scientists have included Bd sampling
in Glacier National Park and elsewhere in the
northern Rockies as part of several studies.
Routine sampling has revealed that Bd is com-
monly found on amphibians throughout the
Rocky Mountains, but in the northern Rockies
high levels of occurrence are not associated
with die-offs of amphibi-

NOROCK scientist Blake
Hossack demonstrates
swabbing the skin of a
boreal toad to detect the
amphibian chytrid fungus,
to the Conservation Ecol-
ogy class from the Univer-
sity of Montana.

Current research include a new ARMI-funded
study, with cooperators at the University of
Montana and Virginia Commonwealth Univer-
sity, that examines the sub-lethal effects of fire
on amphibians, and an on-going collaboration
with the Fish and Wildlife Service to sample
waterfowl as potential carriers of Bd between
wetlands.

A recently-completed study surveyed habitats
without amphibians, and failed to detect Bd at
these sites. Two Bd studies funded through the
Park-Oriented Biological Support (POBS) pro-
gram are in collaboration with researchers at
Idaho State University. The first of these, con-
ducted in 2006-2007 found Bd to be wide-
spread in and near Grand Teton National Park,
and compared pathogenicities of Bd strains
from Wyoming and Colorado on boreal toads
from both locations. This study found that Bd
found in Wyoming is as pathogenic as Bd from
Colorado, but that behavioral responses of
juvenile toads could reduce mortality in the
laboratory. The second POBS study, new in
2008, is using radio telemetry to compare be-
havior of toads in Wyoming and Colorado rela-
tive to infection by Bd.
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Fire

Researchers are examining the effects of wildfire
and prescribed fire on amphibians, including
studies funded by ARMI and the multi-agency
Joint Fire Sciences Program (JFSP). Some of this
work has taken advantage of wildfires in Glacier
National Park that burned landscapes where
considerable data on amphibian occurrence
were already available, creating the opportunity
for a ready made before after comparison.

Studies have included both headwater streams
and the Rocky Mountain tailed frog, and small
wetlands and the species that breed in them.
The primary negative effect of wildfire found so
far was a reduction in 1st year tailed frog tad-
poles in streams in burned areas, compared to
unburned streams. This mirrors results from the
JFSP study in western Montana and central
Idaho.

‘Jo% In contrast, in the small

"4y forested wetlands on the
k84 west side of Glacier Na-
tional Park, there was no
! difference in occupancy of
“* breeding sites before and
after fire by long toed
salamanders or Columbia
spotted frogs. The num-
ber of breeding sites of
boreal toads actually increased in burned areas,
but the effect has proven to be temporary.
Adult boreal toads equipped with radio transmit-
ters showed a preference to use severely burned
areas in the year after fire.
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Long-toed salamander
(Ambystoma macrodac-
tylum), Lost Trail NWR,
Montana.

The new ARMI study on sub-lethal effects of fire
is using Rocky Mountain tailed frogs and long-
toed salamanders to compare unburned habitats
to burned sites and burned sites that have been
salvage logged. Responses will be assessed by
comparing body condition, reproductive per-
formance, and levels of stress-related hormones,
in addition to sampling for Bd.
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Figure 2. Effects of wildfire on Rocky Mountain
Tailed frogs in 8 streams in and near Glacier Na-
tional Park. Total numbers of tailed frog tadpoles
did not decrease in burned streams, but did not
show the large increases found in unburned
streams between 2001 and 2004. The major effect
appears to have been a reduction in the propor-
tion of the smallest size/age class in burned
streams (Hossack and Corn 2006).
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Climate Change

Climate change and its effects on amphibians
has long been an emphasis of NOROCK scien-
tists. Considerable work has been devoted to
the study of the effects of ultraviolet (UV) radia-
tion on the distribution of amphibians in Glacier
National Park, as part of a larger study of am-
phibians and UV in national parks across the
country that included cooperators at the NPS,
EPA, USGS Forest and Rangeland Ecosystem Sci-
ence Center, University of California, and Univer-
sity of Arizona. This study found little relation-
ship between UV and occurrence of amphibians
at Glacier or other western parks, and that sig-
nificant UV did not penetrate deeply into most
amphibian habitats.

Another study, in collaboration with the Fort
Collins Science Center used long-term observa-
tions of boreal chorus frogs in Colorado to dem-
onstrate that potential UV exposure was related
to phenology (timing of breeding) and that
phenology of amphibians in western mountains
is largely dependent on the timing of snowmelt.
This observation is significant because mountain
snowpacks are predicted to shrink drastically in
extent and duration in coming years under most
climate change scenarios. This has lead to a col-
laboration with several other herpetologists to
use long term observations of breeding behavior
and snow data to infer changes in phenology
during the last 50 years and to predict changes
during the coming decades.
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Figure 3. Timing of breeding versus timing of snowmelt
(both expressed as the number of days from the Vernal
Equinox) for 3 different amphibian species in 3 different
mountain ranges in the West. Although the timing dif-
fers, all show the same relation between breeding and

snowmelt (Corn, 2008).

The Northern Rocky Mountain Science Center is located in Bozeman, Montana and includes three field stations
in Montana and one duty station in Wyoming. For more information on NOROCK's research, please visit
http://nrmsc.usgs.gov or contact the Center Director: Jeff Kershner 406-994-5304 or jkershner@usgs.gov
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For more information contact:
Steve Corn, Zoologist

Phone: 406-542-4191

Email: scorn@usgs.gov

Boreal toad (Bufo
boreas) mating
ball, Bridger-Teton
National Forest,

Blake Hossack, Zoologist ' wyoming.

Phone: 406-542-3245
Email: blake_hossack@usgs.gov
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