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Volunteers release crawfish frog tadpoles that were
captive-reared at the Detroit Zoological Society into
reptariums at Hillenbrand Fish & Wildlife Area in
Greene County. (Photo by Marcy Sieggreen)
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Background and Objectives

Crawfish frogs (Lithobates [Rana] areolatus) are large
(adults are 3 inches or longer), heavy frogs that spend
much of their adult life in crayfish burrows. In Indiana,
crawfish frogs are state endangered, and their declin-
ing status across much of their range has caused broad
concern about their conservation. According to Sherman
Minton, crawfish frogs were locally plentiful in south-
western Indiana until about 1970. The reasons for their
recent and rapid decline are the focus of this work.

Typically, crawfish frogs are associated with tallgrass
prairies or other native grasslands. These habitats are in-
creasingly being fragmented by, or converted to, row-crop
agriculture. Crawfish frogs also are considered weak larval
competitors. This status likely results in reduced recruitment
into populations. Local and regional declines may be further
enhanced by interactions with exotic species and the emer-
gence of infectious diseases. While there is some information
on general habitat use and population demographics on
crawfish frogs, their fossorial nature and scarcity has made
detailed investigations difficult and recovery plans ineffective.

If the ultimate goal for an endangered species is the
recovery of populations, then distribution, habitat use
and mechanisms of decline must be investigated. The
status of the crawfish frog in Indiana presents a unique
opportunity for this type of study.
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Objectives

1. Determine the status of crawfish frog populations in
Indiana.

2. Develop methods to monitor the status of crawfish
frog populations in Indiana.

3. Determine population parameters of crawfish frogs
on public lands in an effort to delimit potential life-histo-
ry bottlenecks that affect the survival of this species.

4. Define natural history features such as movement
patterns (across the landscape), activity patterns (daily
and seasonally) and habitat-use features (burrow loca-
tion) of crawfish frogs, and identify threats to this spe-
cies from current landscape attributes (roads, agricultur-
al fields) and land-use practices (frequency of plowing,
prescribed burning).

5. Determine the genetic relationships of crawfish frog
populations across Indiana.

6. Define the role of disease, like chytrid fungus (Ba-
trachochytrium dendrobatidis), in limiting crawfish frog
populations in Indiana.

7. Determine how practical captive rearing can be for
augmenting populations.

8. Run parallel studies at sites in southwest Indiana
(Hillenbrand Fish & Wildlife Area-West, Dave’s Pond) and
southeast Indiana (Big Oaks National Wildlife Refuge).

9. Provide management recommendations to Indiana
Department of Natural Resources (DNR) and U.S. Fish &
Wildlife Service to maximize the likelihood that crawfish
frog populations persist in Indiana.

Methods

We have been using a wide variety of methods and
techniques, including drift fences/pitfall traps, call
surveys, seining, minnow trapping, radio telemetry,
museum and literature searches, wildlife cameras, song
meters, digital videography, pit tagging, toe clipping,
microsatellite arrays, histology, PCR analyses, visual sur-
veys, disease surveys, tissue sampling for genetic analy-
sis, and captive rearing, as follows:

Funnel traps used to sample for crawfish frog adults in
peripberal wetlands. (Photo by Rochelle Stiles)



1) Status: Literature searches, museum searches, call
surveys, seining, minnow trapping, song meters

2) Monitoring: Occupancy modeling, song meters,
minnow trapping, egg mass counts

3) Population parameters: Drift fences/pitfall traps,
radio telemetry, pit tagging, histology

4) Natural history: Drift fences/pitfall traps, radio te-
lemetry, wildlife cameras, videography

5) Genetics: Toe clipping, microsatellite arrays

6) Disease: Swabs for chytrid fungus, histology, PCR

7) Population augmentation: Captive rearing, diet, tim-
ing, determining rates of cannibalism and predation

8) Statewide comparison: Two crews, one in southwest
Indiana led by Lannoo, the other at Big Oaks National
Wildlife Refuge, led by Karns and Robb
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Drift fence used to sample breeding adult and newly
metamorphbosed juveniles at our two primary wetlands,
Nate’s and Cattail ponds. (Pbhoto by Rochelle Stiles)
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Progress

We have made substantial progress in understanding
the life-history and natural-history features of crawfish
frogs in Indiana.

We understand much of their historic and current



distribution, not only in Indiana but also throughout
other states east of the Mississippi River. We understand
when they breed and have identified a large percent-
age, perhaps all, of known breeding sites in Indiana.
We understand survivorship in egg, larval and juvenile
life-history stages, as well as in post-breeding adults. We
sent water samples of breeding wetlands for analyses
and have shown that neither pesticides nor metals are
factors influencing survivorship.

We have successfully raised large numbers of tadpoles
to metamorphosis. In 2013 and 2014, we partnered with
the Detroit Zoological Society to hatch crawfish frog
eggs and raise tadpoles to pre-metamorphic stages. Our
results suggest that crawfish frogs can be captive-reared,
but they exhibit cannibalism and are susceptible to dis-
ease in late larval stages at high densities.

In 2013, workers at Big Oaks National Wildlife Refuge
continued trapping and marking efforts in five ponds;
created new wetlands in suitable habitats, and relocated
eggs and juveniles in an effort to populate these new
areas; continued to investigate characteristics of craw-
fish frog breeding ponds, including the effects of raising
tadpoles in ponds with cattail (Typha spp.) dominated
substrate; and released marked tadpoles (raised at the
Detroit Zoo; see above) at two sites.

We have now tracked crawfish frogs for nearly 9,000
“telemetered frog days.” From these data, we under-
stand where adult burrows are located and have made a
distinction between primary and secondary burrows. We
understand activity patterns and habitat use.

We understand the pattern of infection by the chytrid
fungus, which exhibits seasonal waxing and waning, and
kills less than 7 percent of adults during or immediately
after breeding. We now also understand how drought
affects this process.

We have developed a technique for estimating craw-
fish frog population size based on call characteristics.
There are likely fewer than 1,000 crawfish frog adults in
Indiana, a figure that confirms their endangered status in
the state.

We better understand the role that management tech-
niques such as prescribed burning, cultivation, mowing
and establishing food plots have on populations. Genetic
analyses have been done and are published. These data
show that individual breeding sites at Hillenbrand Fish
& Wildlife Area are genetically distinct from those at Big
Oaks National Wildlife Refuge.

We use data collected from drift fences at Nate’s Pond
and Cattail Pond from 2009-2014 on adult and juvenile
survivorship to calculate population trajectories. Stage-
based matrix models show that Cattail Pond is a popula-
tion sink, and during three of the five years of our study
(2009, 2012, 2013) Nate’s Pond also was acting as a sink.
In short, adult longevity does not appear to be keeping
pace with larval mortality.

Our data suggest that a combination of 1 km no-plow
buffer zones surrounding crawfish frog breeding wet-
lands in combination with captive-rearing/head-starting
programs for tadpoles is sufficient to restore or establish

crawfish frog populations where upland crayfish popula-
tions are robust and healthy.

Drs. Lannoo and Robb have assembled a crawfish
frog recovery plan for Indiana, and submitted it to DNR
biologists in 2012. Workers within the state communi-
cate frequently. In addition we have set up a listserve
(sevosa@listserve.eku.edu) to communicate with people
working on this species group (three species: crawfish
frogs, gopher frogs [L. capito], which have been listed
for federal protection, and dusky gopher frogs [L. sevosa,
which are federally endangered])).

Cost: $903,216 for the initial five-year project;
$400,317 for the additional two-year project.

Volunteers who released crawfish frog tadpoles,
captive-reared at the Detroit Zoological Society, into
reptariums at Hillenbrand Fish & Wildlife Area in
Greene County. Back row: Ron Ronk, De Ronk, Danny
Schaefer, Lauren Sawyer, Jonathan Swan, Kevin Pratt,
Alise Vuskalns, Becky Jobnson, Pat Cain. Front row:
Suzie Ronk, Emma Brinson, Helen Nesius, Marcy
Siegreen, Mark Vassallo, Rochelle Stiles. (Pbhoto by
Patrick Cain)
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