L

STATE WILDLIFE GRANT PROJECT REPORT—INDIANA

2>-27 Local and Landscape Habitat Association, Population Ecology and

INDIANA DIVISION OF
FISH &WILDLIFE

Future Recovery of Crawfish Frogs in Indiana

Juvenile crawfish frog with radio-transmitter at Hillenbrand Fish & Wildlife Area, July 2015. (pboto by Michael

Lannoo)

CURRENT STATUS
Second year of a two-year project, after an initial five-and-
a-half year project

FUNDING SOURCES AND PARTNERS
State Wildlife Grant Program (T7R7)
Indiana University
Detroit Zoological Society
Indianapolis Zoo

PROJECT PERSONNEL
Dr. Michael Lannoo, Indiana University School of Medicine
Dr. Daryl Karns, Hanover College (deceased)
Dr. Joe Robb, U.S. Fish & Wildlife Service,

Big Oaks National Wildlife Refuge
Dr. John Whitaker, Indiana State University
Dr. John Crawford, Lindenwood College,

served on the project from January | to June 30,2009
Marcy Sieggreen, Detroit Zoological Society

Rochelle Stiles, Indiana State University, graduate student
Jonathan Swan, Indiana State University, graduate student
Nate Engbrecht, Indiana State University, graduate student
Jennifer Heemeyer, Indiana State University, graduate
student
Vanessa Kinney, Indiana State University, graduate student
Andrew Hoffman, Indiana State University,
graduate student
Perry Williams, U.S. Fish & Wildlife Service,
Big Oaks National Wildlife Refuge
Ben Walker, U.S. Fish & Wildlife Service,
Big Oaks National Wildlife Refuge
Todd Gerardot, Big Oaks National Wildlife Refuge,
refuge intern
Dr.Alan Pessier, San Diego Zoo, veterinarian (disease)
Dr. Irene Macallister, U.S.Army Corps of Engineers
(disease)
Dr. Stephen Richter, Eastern Kentucky University (genetics)
Emily Gustin, Eastern Kentucky University (genetics)

2015 Wildlife Science Report—Crawfish Frog 1



Dr. Alisa Gallant, U.S. Geological Survey EROS Data Center (GIS)
Dr. Robert Klaver, U.S. Geological Survey
EROS Data Center (ecological modeling)
Bill Peterman, consultant,
served on the project from January | to June 30,2009
Kelsey Flowers, Big Oaks National Wildlife Refuge, intern
Stephanie Bishir, Big Oaks National Wildlife Refuge, intern
Angel Tang, Big Oaks National Wildlife Refuge, intern
Justin Emmons, Big Oaks National Wildlife Refuge, intern
Alex Robinson, part-time technician
John Ryan, part-time technician
Shane Stephens, part-time technician
Austin McClain, part-time technician
B. Jagger Foster, part-time technician
Tenia Wheat, part-time technician
Austin May, part-time technician
Lauren Sawyer, part-time technician
Helen Nesius, part-time technician
Danny Schaefer, part-time technician
Wyatt Pommier, part-time technician
Harrison Ndife, part-time technician
Michael Goode, part-time technician
Suzie Ronk, part-time technician
Susan Lannoo, consultant (unpaid)
Peter Lannoo, graphics designer (unpaid)

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

Adult post-breeding female crawfish frog at
Hillenbrand Fish & Wildlife Area, April 2015. (photo
by Rocbelle Stiles)
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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
increasingly being fragmented by, or converted to, row-
crop agriculture. Crawfish frogs also are considered
weak larval competitors, which likely results in reduced
recruitment into populations. Local and regional
declines may be further enhanced by interactions
with exotic species and the emergence of infectious
diseases. Although there is some information on general
habitat use and population demographics on crawfish
frogs, their fossorial nature (i.e., living in burrows) 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. The objec-
tives of this project are to:

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-history 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
location) of crawfish frogs, and identify threats to
this species from current landscape attributes (roads,
agricultural fields) and land-use practices (frequency of
plowing, prescribed burning),

Garter snake eating a juvenile crawfish frog at
Hillenbrand Fish & Wildlife Area, August 2015.
(photo by Jonathan Swan)



5. determine the genetic relationships of crawfish
frog populations across Indiana,

6. define the role of disease, such as chytrid fungus
(Batrachochytrium dendrobatidis) and ranavirus, in
limiting crawfish frog populations in Indiana,

7. establish captive-rearing techniques that can be
used for re-establishing populations across their his-
toric range,

8. determine whether artificial burrows can headstart
juveniles in newly introduced populations, and can
provide additional upland habitat where populations
are thought to be in decline because burrows are
limiting,

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

10. provide management recommendations to Indi-
ana 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 used a wide variety of methods and tech-
niques, 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, micro-
satellite arrays, histology, PCR analyses, visual surveys,
disease surveys, tissue sampling for genetic analysis,
and captive rearing, as follows:

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
telemetry, wildlife cameras, videography,

5) genetics: Toe clipping, microsatellite arrays,

6) disease: Swabs for chytrid fungus, ranavirus,
histology, PCR,

7) population re-establishment: Captive-rearing, diet,
timing, determining rates of cannibalism and predation,

8) artificial burrows: Auger, wildlife cameras,
telemetry, and

9) statewide comparison: Two crews, one in south-
west Indiana led by Dr. Michael Lannoo, the other at
Big Oaks National Wildlife Refuge, led by Dr. Robb
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PROGRESS TO DATE

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 under-
stand when they breed and have now identified a large
percentage, 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 tad-
poles to metamorphosis. In 2013-2015, 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 partial cannibalism and
are susceptible to disease in late larval stages at high
densities. In 2015, we also partnered with the India-
napolis Zoo to hatch and raise crawfish frog tadpoles.

Workers at Big Oaks National Wildlife Refuge
continued to trap and mark crawfish frogs in five
ponds; created new wetlands in suitable habitats,
and relocated eggs and juveniles in an effort to
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300-gallon tanks are used to beadstart crawfish frog
tadpoles at Indiana State University, March 2015.
(photo by Rocbelle Stiles)

populate these new areas; continued to investigate
characteristics of crawfish 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 have documented the first case of ranavirus in
crawfish frogs, which are found only in North America.

We better understand the role that management
techniques 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
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sites at Hillenbrand Fish & Wildlife Area are genetically
distinct from those at Big Oaks National Wildlife
Refuge.

We used data collected from drift fences at Nate’s
Pond and Cattail Pond from 2009 to 2015 on adult and
juvenile survivorship to calculate population trajecto-
ries. Stage-based matrix models show that Cattail Pond
is a population sink, and during five of the six years of
our study (2009, 2012, 2013, 2014, 2015), 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
wetlands in combination with captive-rearing/head-
starting programs for tadpoles is sufficient to restore
or establish crawfish frog populations where upland
crayfish populations are robust and healthy.

Drs. Lannoo and Robb have assembled a crawfish
frog recovery plan for Indiana, and submitted it to the
DNR in 2012. Workers within the state communicate
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 FORTHE INITIAL FIVE-YEAR
PROJECT; $400,317 FORTHE ADDITIONAL TWO-
YEAR PROJECT



