
 
 

 
 
 
 
 
 

Conservation guidance for Illinois Chorus Frog (Pseudacris illinoensis) 
Bridget M. Henning 

Leon C. Hinz Jr. 
 

INHS Technical Report 2016 (56) 
 

Prepared for Illinois Department of Natural Resources, State Wildlife Initiative Grants 
Program 

Issue Date:  12/30/2016 
 

 
Unrestricted, for immediate release 

 
 

 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
Prairie Research Institute, University of Illinois at Urbana Champaign 
Mark R. Ryan, Executive Director 
 
Illinois Natural History Survey 
Leellen Solter, Interim Director 
1816 South Oak Street 
Champaign, IL 61820 
217-333-6830

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by Illinois Digital Environment for Access to Learning and Scholarship Repository

https://core.ac.uk/display/158317851?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1


Illinois Natural History Survey has undertaken a project producing documents that provide 
conservation guidance for listed species in Illinois for the Illinois Department of Natural Resources. 
The project is titled: Conservation Guidance for Species in Greatest Need of Conservation (SGNC) T-
96-R-001. The primary purpose of guidance documents is to provide various project developers/land 
managers with information on the species, how their actions may impact the species, and how they can 
minimize/mitigate/monitor those impacts.  In addition, the documents may be useful for identifying 
research needs to direct various funds, as a first step towards recovery planning, or for informing the 
general public.  We intend the documents to be comprehensive and inclusive of scientific and 
experiential knowledge of the species and its conservation. The documents incorporate information on 
current conservation efforts, conservation opportunities and research needs.  
  
Interviews with stakeholders were held to identify information that should be included in conservation 
guidance documents. We prioritized document production for species that were frequently the subject 
of Incidental Take Authorizations or were consulted on in the IDNR’s EcoCat program.  Initial 
literature reviews was conducted to produce first draft documents. Then a list of potential document 
reviewers, including academic taxa experts, conservation organizations, private consultants, and 
government agency staff, was compiled for each species. The documents underwent two rounds of 
review and revision. What follows is the final document providing conservation guidance for Illinois 
Chorus Frog, which was reviewed by 20 individuals. 
 



 

Conservation Guidance for 

Illinois Chorus Frog 
Pseudacris illinoensis Smith, 1951 

IL status:  
Threatened 

US status: 
Under review 

Global rank: 
Vulnerable1  

Trend: 
Declining1 

Family: 
Hylidae 

Habitat: 
Sand prairie, sandy old 
fields, ephemeral pools, 
ditches, flooded 
depressions, marshes 

Similar species: 
Upland chorus frog, 
Western chorus frog 

Seasonal Cycle 
Jan 

Feb 

Mar  

Apr  

May 

Jun  

Jul 

Aug 

Sep 

Oct 

Nov 

Dec 

Breeding pond 

Terrestrial/underground 

Audio surveys 

Tadpole surveys 

Species information 
Characteristics 
The Illinois chorus frog (ICF) 
is a small (1.4 to 1.75 in. and 
0.2 oz.) tan to gray frog2. Its 
body is stout and toad-like 
with robust forearms. Its skin 
is granular rather than 
smooth. It has dark brown or 
black lines on its back with a 
white belly. It has a 
characteristic dark mask-
like stripe from snout to 
shoulder, a dark spot under 
each eye, and a V- or Y-
shaped mark between the 
eyes. The throat (vocal pouch) of the male ICF darkens during the breeding 
season. ICF tadpoles can be distinguished from other tadpoles by their round 
shape, large size, forward attachment point of the tail, and large tail height. 
Once they develop two functioning limbs, they also develop other ICF markings 
including the dark “Y” between the eyes3. 
 
ICF are rarely seen because they spend most of their lives underground, 
emerging only during the breeding season. The males’ breeding call is a series 
of high-pitched, rapid, birdlike whistles that can be heard as much as 1.3 mile 
away4.  Listen here: https://www.youtube.com/watch?v=UaBUvAsHc00. 
 
Habitat 
ICF is fossorial, spending around 85% of its life burrowed underground in 
sparsely vegetated areas with sandy soil, near ephemeral (i.e. temporary) 
breeding ponds5,6.  ICF is found in loose soils that allow easy burrowing, 
such as sand, loamy sand, or sandy loam4. Bare areas (blow outs) or 
sparsely vegetated areas, such as sand prairies and old fields, provide habitat 
that allow burrowing because plant roots do not fill the soil7,8. Forested  

Adult Illinois chorus frog. Photo by John Tucker
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Illinois chorus frog breeding pond.  Photos by Eric Smith. 

https://www.youtube.com/watch?v=UaBUvAsHc00


habitats are seldom suitable terrestrial habitats but 
savannas may be suitable2. As a fossorial feeder, 
ICF require habitat with adequate soil 
invertebrates9.  ICF continues to be found in 
agricultural landscapes with little other habitat 
around, and recently metamorphosed frogs have 
been found burrowing in wheat fields7. However, 
ICF have been found migrating into and out of old 
field, but not using adjacent lawn and agricultural 
fields5. The habitat quality of agricultural fields for 
ICF is unknown.  
 
ICF emerges after heavy, early spring rains to breed 
in nearby ponds, flooded fields, wetlands, and 
stagnant ditches10,11. ICF have been heard calling 
from many types of water bodies, but are absent 
from flowing or large, permenent bodies of water4. 
Breeding pond depths have been measured at 4-30 
in.12 Ponds must also have emergent or dead 
vegetation to provide protective cover and suitable 
structure to secure egg masses13,14. Eggs and larvae 
develop in these bodies of water, which must be 
fishless to prevent predation and persist through 
June to allow breeding and metamorphosis5,12,15,16. 
Individual breeding sites fluctuate due to stochastic 
and environmental factors, so that it is necessary to 
have a diversity of breeding sites available in the 
area to maintain populations10.  
 
Taxonomy 
The taxonomic status of the Illinois chorus frog and 
Strecker’s chorus frog (P. streckeri) has been 
debated in the literature. The principle range of P. 
streckeri is from central Texas and adjacent 
Louisiana through Oklahoma to extreme south-
central Kansas and over to central Arkansas. There 
are a few separated populations in west-central and 

southwestern Illinois, southeastern Missouri and 
adjacent Arkansas of what has been considered the 
sub-species P. streckeri illinoensis17. P. illinoensis 
was proposed as a separate species due to its 
separated geographic distribution and distinct 
physical features18. However, recent work has 
shown  P. s. illinoensis  and P. s. streckeri are not 
genetically different and the disconnected 
populations have only recently separated from the 
Texas populations19. Still, physical features vary 
geographically17. The International Union for 
Conservation of Nature recognizes a single species, 
P. streckeri, with disjunct populations20.  The 
Integrated Taxonomic Information System 
recognizes both P. streckeri and P. illinoensis as 
valid species21.  In Illinois, the ICF was recognized 
as P. s. illinoensis until the 2009 revision of the 
endangered and threatened species list, when it was 
listed as P. illinoensis.   
 
Distribution  
ICF populations are restricted to Missouri, 
Arkansas, and Illinois. ICF likely migrated into 
Illinois along river floodplains that contain sands or 
sandy soils deposited by either water or wind10,22. In 
Illinois, ICF records occur in three widely separated 
sandy floodplain regions23.  
 
The northern region covers the largest area; it 
occurs along the east side of the Illinois River in the 
central portion of the state from Tazewell County in 
the north to Scott County in the south and east to 
Logan County. The central region near the 
Mississippi River in Monroe and Madison counties 
has been greatly reduced to an area of roughly 250 
acres in Madison County5,24. The southern region 
near the junction of the Ohio and Mississippi Rivers 
in extreme southern Illinois in Alexander County 
has a single population with multiple breeding 
ponds in the area around Horseshoe Lake 
Conservation Area25. A genetic comparison of the 
northern and southern regions of the state found the 
populations were genetically different, indicating 
little to no connectivity between the regions19. 
Habitat conditions that are similar to these three 
regions have been identified in additional areas in 
Illinois, but there is no evidence ICF has ever 
inhabited these areas26. 
 
Status 
In Illinois, there are 29 ICF population records from 
the Natural Heritage database 27. There are 24 ICF Illinois chorus frog breeding pond.  Photos by Bob Bluett

49
. 



 

3 
 

population records in the northern region but 
population sizes have never been assessed. ICF in 
this region were found to have low genetic 
diversity, perhaps due to inbreeding, reduced 
population size, or low connectivity3. The central 
region has a single, small population (~400 
individuals), largely due to loss of non-breeding 
habitat5,24. This population is probably the most 
imperiled and has been greatly impacted by 
development and flooding12.  In the southern region, 
surveys in the mid-1990s estimated population size 
around 100-250 adults25.  
 
Changes in abundance and distribution are difficult 
to gauge due to the limitations of past studies. A 
long term monitoring program was initiated in 2015 
to detect long term changes in occupancy greater 
than 30-50% 28. Initial ICF monitoring estimated 
that 56% of sections with suitable habitat were 
occupied28.  
 
Natural History 
Illinois chorus frogs spend most of their life 
underground, where they dig forward through the 
sandy soil with their unusually strong forearms, 
rather than backward with their hind legs like most 

fossorial amphibians29. Only four ICF burrows have 
ever been observed and documented; they were 
found in April and November in areas free of 
vegetation7,30. The burrows observed have varied in 
depth between 4-8 in. and from roughly level (into a 
hill side) to nearly straight down7,30. There is some 
evidence (surface depressions and lab experiments) 
that ICF may surface at night, especially in 
association with rain storms, yet very little is known 
about this behavior29,30. No overwintering burrows 
have been located, but ICF is not freeze tolerant and 
must therefore burrow below the freeze line to 
overwinter31. One season of soil temperature 
monitoring at a Madison County site indicated that 
ICF must burrow at least 5 in. below the surface, 
perhaps as deep at 10 in. to avoid freezing31. In a 12 
in. deep aquarium experiment, ICF was found 
burrowed at depths from less than 1 in. up to 9 in. 
deep8. When there is a shallow layer of clay below 
the upper layer of sandy soil, it will likely limit the 
depth of ICF burrowing and impede ICF 
overwintering in that area. 
 
ICF are the only known frog capable of feeding 
below ground32 , but surface feeding is also likely16. 
During the breeding season, adult ICF diet consists 
of small insects and burrowing larvae including 
moth and butterfly larvae (specifically the 
agricultural pest dingy cutworm Feltia ducens), true 
bugs (specifically nabids), beetles (specifically 
curculionids), and flies16,25. Very little is understood 
about their fossorial behavior and their ability to 
locate prey items. Although many adult frogs are 
visual predators, ICF cannot use sight while feeding 
underground. It is presumed prey are eaten as 
encountered29, but ICF may be using vibrations or 
chemical cues to track and detect prey as has been 
observed in some other amphibians33–35. 
Interestingly, other fossorial species are known to 
detect the movements of prey by vibrations that 
travel through the ground in coarse sandy soils, 
similar to those preferred by ICF36,37.  

ICF are among the earliest of Illinois frogs to 
emerge and call, often while snow is on the ground 
and air temperatures are below freezing in late 
winter or early spring (February to April)4. ICF 
emergence often coincides with heavy rainfall (1 in. 
or greater), although it is unknown which cue 
triggers the emergence: moisture, temperature, 

 Illinois chorus frog records from the Illinois Natural Heritage 
Database

23
 and modeled potential habitat
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vibration, etc16.  The emergence of other fossorial 
frogs has been shown to be triggered by vibrations 
from spring thunderstorms or ATVs38. ICF may not 
breed in years without suitable breeding conditions, 
such as drought. Breeding begins soon after 
emergence and continues irregularly for 
approximately seven weeks4.  ICF may be able to 
detect the presence of fish and forego breeding 
ponds containing fish16. 
 
Upon emergence, breeding males gather in wetlands 
to form choruses, calling at night to attract 
females39. Most choruses consist of 1-20 males but 
may have as many as 100 males4. The males 
temporarily maintain calling territories with about 5 
ft. between them39. Most males call from water 
while clasping emergent vegetation to keep their 
vocal sac above the water line14. Advertisement 
calls that attract females have a dominant frequency 
around 2.2 kHz and can be heard from more than 1 
mile away4,39. Breeding mostly takes place in the 
center of ponds in deeper water and further from the 
shoreline14. Females approach and swim around the 
calling male until the male jumps onto and clasps 
the female’s back. The pair then deposits eggs and 
sperm clusters of 10-40 eggs on the underside of 
submerged or floating vegetation13,39. Egg masses 
quickly become covered by silt and debris, perhaps 
disguising and protecting them24. No further 
parental care is given.  
 
ICF eggs likely hatch into tadpoles within a few 
days. As tadpoles they eat suspended matter, 
organic debris, algae, plant tissue, and plankton. 
There is evidence that some ICF tadpoles may be 
cannibalistic, capable of eating smaller ICF tadpoles 
when necessary to ensure their metamorphosis prior 
to drying of breeding ponds40. After about two 
months, ICF tadpoles undergo metamorphosis into 
the terrestrial form and disperse from the pond, 
around late May or early June15. They have been 
found more than half a mile from their pond of 
origin5 and are likely capable of traveling much 
further, perhaps as much as 2-3 miles away10. 
Immature ICF grow rapidly and are capable of 
breeding after one year of growth15,41.  Most ICF 
were not found to return to their birth pond for 
breeding but dispersed across the landscape 
colonizing other breeding ponds16. 
 

Population dynamics 
Little is known about the population dynamics of 
this species but the few studies conducted on the 
Madison County population suggest ICF is not a 
long-lived species and is at risk of extinction5,24. 
Mark-recapture surveys on the Madison County 
population have shown annual adult survivorship of 
about 26% and juvenile survivorship from froglet to 
adult at 2.8%42. ICF life span is typically 2-3 years 
but individuals may survive as much as six years6,42. 
In total, ICF lay clutches of around 400-700 
eggs13,24,25, although as many as 1,000 eggs have 
been found in a reproductive female in Arkansas43. 
Egg to tadpole survivorship has not been assessed in 
the field, but in captivity ICF egg to tadpole 
survivorship is around 66%40. However, under 
natural conditions generally only 2-7% of 
amphibian eggs reach metamorphosis44.  
 
Environmental stochasticity can result in years with 
unfavorable breeding and transformation conditions 
that may result in zero productivity at individual 
breeding ponds. One study found recruitment in the 
Madison County population in 8 of 16 years6. Years 
of failed reproduction can have a considerable 
impact on the population of short-lived species such 
as ICF16. Therefore, the dispersal and colonization 
of new breeding ponds that may have been 
extirpated is important for population stability10. 
While individual breeding sites may fluctuate, there 
may be more consistency at a broader scale due to 
the diversity of wetland types and recolonization. 
Indeed, an ICF habitat model was better able to 
predict presence at the larger, one-mile scale than at 
individual breeding sites45, perhaps due to the 
variable nature of individual breeding sites. 
Population modeling of wood frog (Rana sylvatica), 
a species with comparable population dynamics, 
shows that local populations are prone to stochastic 

Illinois chorus frog as a late-stage tadpole.  
Photo by Lisa Hebenstreit 
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events, even with intact protected habitat, and 
depend on recolonization from nearby ponds for 
landscape level stability46.  
 
Community Associations 
ICF are characteristic animals of dry-mesic sand 
prairies47. Other animal species characteristic of 
sand prairies include: plains hog-nosed snake 
(Heterodon nasicus), bullsnake (Pituophis catenifer 
sayi), lark sparrow (Chondestes grammacus), 
savannah sparrow (Passerculus sandwichensis), 
vesper sparrow (Pooecetes gramineus), grasshopper 
sparrow (Ammodramas savannarum), and plains 
pocket gopher (Geomys bursarius)47. 
 
Sand prairie vegetation with appropriate habitat 
characteristics for ICF includes grasses, such as 
three awn (Aristida spp.), sand dropseed 
(Sporobolus asper), hairy grama grass (Bouteloua 
hirsuta), side oats grama (Bouteloua curtipendula), 
junegrass (Koeleria cristata), little bluestem 
(Andropogon scoparium), bluejoint grass 
(Calamagrostis canadensis), sand love grass 
(Eragrostis trichodes), and Canada wild rye 
(Elymus canadensis), and forbs, such as purple 
prairie clover (Dalea purpurea), fringed puccoon 
(Lithospermum incisum), hairy puccoon 
(Lithospermum caroliniense), dotted mint 
(Mondarda punctata), hairy wild petunia (Ruellia 
humilis), partridge pea (Chamaecrista fasciculata), 
rough blazing star (Liatris aspera), showy tick 
trefoil (Desmodium canadense), pale penstemon 
(Penstemon pallidus), sand coreopsis (Coreopsis 
lanceolata), sky blue aster (Symphyotrichum 
oolentangiense), sessile-leaved tick trefoil 
(Desmodium sessilifolium), pale purple coneflower 
(Echinacea pallida), golden aster (Chrysopsis 
camporum), and showy goldenrod (Solidago 
speciosa).   
 
Other amphibians that may be found in ICF 
breeding ponds include American toads (Bufo 
americanus), spring peepers (Pseudacris crucifer), 
western chorus frogs (Pseudacris triseriata), 
southern leopard frogs (Rana sphenocephala), 
plains leopard frogs (Lithobates blairi), eastern 
spade foot toads (Scaphiopus holbrookii), upland 
chorus frogs (Pseudacris feriarum), spotted 
salamanders (Ambystoma maculatum), Fowler's 
toads (Bufo woodhousii), and gray treefrogs (Hyla 

versicolor). Potential predators of ICF include fish, 
snakes, bullfrogs (Rana catesbeiana), turtles, tiger 
salamander larvae (Ambystoma tigrinum) and 
smallmouth salamander larvae (A. texanum). 
Invertebrate predators include dragonflies (mostly 
Gomphidae and Aeshnidae), beetles (Dytiscidae), 
and water striders (Gerridae)6. 
 

Conservation and Management 
Threats 
The largest threat to ICF populations is likely loss 
of breeding habitat, which is associated with 
agricultural drainage. Additional threats, such as 
loss of terrestrial habitat, invasive species, 
pollution, disease, and climate change are also of 
concern. Between 2003 and 2014, 21 Incidental 
Take Authorizations have been issued for ICF in 
Illinois for municipal and commercial development, 
road construction, a drainage ditch, a wind farm, 
pipelines, and electric transmission lines. 
 
Habitat Loss 
Loss of breeding habitat is likely the greatest threat 
to ICF. Hydrology has been altered on a large scale 
by agricultural production and other developments48 
that have eliminated some breeding habitats, caused 
others to dry up before tadpoles have time to 
undergo metamorphosis, and reduced habitat 
connectivity of individual breeding ponds. There 
are reports of ICF attempting to breed in flooded 
agricultural fields and lawns, but unless water is 
retained successful reproduction is unlikely16. In 
addition, some temporary wetlands have been 
dammed creating permanent water bodies that allow 
fish to survive, making unsuitable ICF habitat 16.  

Illinois chorus frog breeding pond on agricultural land.  
Photo by Jacob Randa 
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Loss of terrestrial habitat is associated with an 
increased chance of extinction and reduction in 
population size for other frog species, even when 
wetland habitat and a narrow buffer is 
maintained46.Terrestrial habitat around ICF 
breeding ponds has been greatly altered by 
agricultural cultivation. However, the impact of 
agricultural production on ICF is not well 
understood. ICF were found migrating out of non-
cultivated old fields, but not adjacent agricultural 
fields and lawns5. However, the continued presence 
of ICF in agricultural areas that appear to have no 
remaining non-agricultural habitat suggests that 
agricultural production does not preclude ICF25,49. 
Nevertheless, activities that decrease soil 
biodiversity and abundance, such as intensive soil 
management and high chemical inputs, likely 
reduce prey for ICF50.  
 
Fragmentation 
Fragmentation of habitat, such as by highway 
construction, reduces dispersal and limits 
connectivity, which decreases population 
persistence and genetic diversity in the long 
term24,51. In recent years there have been numerous 
linear development projects, such as roads, 
underground pipelines, and transmission lines, 
which have crisscrossed ICF habitat and increased 
fragmentation. Road kills are common around 
breeding ponds as frogs disperse to terrestrial 
habitat across roadways. Frog species that migrate 
to breeding ponds, such as ICF, are especially prone 
to road mortality51. Roads were found to decreases 
frog populations up to 0.9 mi away and could cause 
20-25% annual mortality51.  
 
Habitat Degradation 
Even areas that are protected may become 
unsuitable due to habitat degradation from invasive 
species and succession. Invasive species can alter 
ICF habitat, making it unusable. For instance, 
woody encroachment of black locust (Robinia 
pseudoacacia) or red cedar (Juniperus virginiana) 
into sand prairie openings consolidates soil making 
it difficult for ICF to burrow. Introductions of new 
invasive species may have direct or indirect impacts 
on ICF. Even native species, such as bullfrogs and 
fish, can reduce ICF reproduction if they are 
introduced to breeding ponds2. The lack of regular 
disturbance, such as prescribed fire, can lead to an 

increase in ground cover and loss of the open soil 
condition preferred by ICF.   
 
Chemical, Noise, and Light Pollution 
Although not specific to ICF, there is concern about 
the impacts of light, chemical, and noise pollution 
on frogs. Nutrient and pesticide pollution have been 
found to be more influential than physical habitat 
quality on some Midwestern amphibian populations 
and communities52.  Environmental contaminants, 
such as pesticides, pharmaceuticals, and metals, are 
known to result in endocrine disruption, infertility, 
genetic damage, increased susceptibility to disease, 
and death in wildlife53. Since the early 2000s, the 
use of systemic insecticides, such as neonicotinoids, 
has increased across the agricultural and residential 
landscape, and a large portion of corn and soybean 
seeds planted in the USA are now coated with 
insecticides54–56.  Although potential direct impacts 
cannot be ruled out, indirect impacts may be a 
greater concern because neonicotinoids are 
persistent in the environment and efficiently target 
and devastate prey insect populations at very low 
doses54,55,57. 
 
There is increasing awareness and concern about 
the impacts of human-caused noise on wildlife58. 
Noise has been found to interfere with frog 
behaviors related to reproduction59. While some 
frog species have the ability to adjust their call to 
compensate for noisy environments, other species 
do not60,61. Increased calling is known to be 
energetically demanding, and may have negative 
survival impacts62. Noise and vibrations produced 
by ATV activity has interfered with cues used by 
fossorial toads to time their emergence with 
appropriate environmental conditions38. No studies 
have been conducted on the impact of noise 
interference on ICF, but it has been noted that some 
choruses ceased calling when disturbed by noise or 
vibration10. Low and high frequency noises from 
increasing road density and the proposed 
development of wind farms within ICF habitat may 
have the potential to interfere with ICF’s ability to 
locate mates and/or prey. 
 
Artificial lighting increases with human 
development and has been found to alter various 
frog behaviors related to reproduction, 
development, and survival63–65. 
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Climate Change 
ICF is rated as “Extremely Vulnerable” or “Highly 
Vulnerable” to climate change due to potential 
drying of ephemeral pools, which is worsened by 
fragmented landscapes and increased water demand 
for irrigation66. ICF reliance on sandy soils 
essentially restricts them to islands of habitat 
hindering their ability to move to more suitable 
areas. Illinois is projected to have increased rainfall 
in spring, which may be beneficial for ICF breeding 
habitat but decreased summer rainfall, which may 
cause premature drying of breeding ponds67.  
 
Disease 
Infectious diseases caused by viral, bacterial, water 
mold, metazoan, trematode, and fungal agents have 
caused declines in amphibian populations across the 
globe and are a potential threat to ICF 
populations68.  Ranavirus, a contagious virus 
capable of infecting amphibians, reptiles, and fish, 
has been found in Illinois69. It is implicated in 
population declines of frog populations and has 
been found to cause mortality in Pseudacris spp, 
but impacts specific to ICF are unknown70. Chytrid 
fungus (Batrachochytrium dendrobatidis) is a 
leading cause of global amphibian declines, and 
although the chytrid fungus has persisted in Illinois 
for over 100 years and  has  been found in 
Pseudacris spp., its impacts to ICF are 
unknown71,72.  
 
Regulations 
In Illinois, it is illegal to “take” any threatened or 
endangered species, such as ICF. “Take” is defined 
as “to harm, hunt, shoot, pursue, lure, wound, kill, 
destroy, harass, gig, spear, ensnare, trap, capture, 
collect, or attempt to engage in such conduct”, is 
prohibited by the Illinois Endangered Species 
Protection Act: 
http://ilga.gov/legislation/ilcs/ilcs3.asp?ActID=173
0&ChapterID=43 
 
The IDNR Impact Assessment Section reviews 
proposed actions to assess potential impacts to 
listed species, using their online tool EcoCAT: 
http://dnr.illinois.gov/ecopublic/ 

 
IDNR can authorize the taking of listed species that 
is incidental to otherwise lawful activities. To 
receive Incidental Take Authorization, one must 
prepare a conservation plan and notify the public of 
the impact. See 
http://www.dnr.illinois.gov/conservation/NaturalHeritag
e/Pages/ApplyingforanIncidentalTakeAuthorization.aspx 
 
Research, handling, and possession of listed species 
may require IDNR permits, including a Scientific 
Collector Permit and an Endangered and Threatened 
Species Possession Permit, and additional site 
permits if research takes place on IDNR land or a 
dedicated Nature Preserve: 
http://www.dnr.illinois.gov/conservation/NaturalHeritag
e/Pages/ResearchPermits.aspx. Risks and impacts of 
research methods on the species survival must be 
weighed against the benefits to justify the activity. 
For example, protocols must include measures to 
prevent the spread of disease. 
 
Species Conservation Goal 
The 2015 Illinois Wildlife Action plan has set goals 
of  maintaining or increasing occupancy of ICF and 
increasing the number of ephemeral wetlands and 
upland sand prairie habitat in the Mason County 
Conservation Opportunity Area (Illinois River and 
Mississippi River Sand Areas) by 10% (or 
approximately 100 wetlands) during the next 10 
years73.  
 
Conservation Efforts 
ICF is a focal species of the Wetlands Campaign in 
the Illinois Wildlife Action Plan, which has 
prioritized habitat conservation actions for ICF73. In 
addition, IDNR is developing a conservation plan 
for ICF. A range-wide monitoring program has been 
initiated and will continue for at least 10 years.  
 
Six out of twenty-nine population records occur at 
least partially on protected Illinois Nature Preserve 
sites27. An additional four records occur partially on 
other types of conservation lands74. The other 19 
ICF records remain unprotected.  
 

http://www.dnr.illinois.gov/conservation/NaturalHeritage/Pages/ResearchPermits.aspx
http://www.dnr.illinois.gov/conservation/NaturalHeritage/Pages/ResearchPermits.aspx
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ICF habitat improvements have been made on state 
and private lands, especially in the Mason County 
Sands Area.  These improvements include creation 
of over 20 breeding ponds in Tazewell, Mason, 
Menard and Cass counties73. Newly created 
breeding ponds have been successfully colonized 
but the population impacts of these efforts are 
unknown. Existing wetlands have also been restored 
in Mason and Cass counties and 116 acres of the 
surrounding sand prairie habitat has been managed 
to remove invasive and encroaching vegetation73. 
Over 198 acres of private agricultural land has 
undergone wetland restoration through the 
Conservation Reserve Program (USDA) for ICF 
habitat in Mason County with a Signup Incentive 
Payment from IDNR73. A number of agencies have 
provided support for ICF habitat work including the 
USDA’s Conservation Reserve Program/State 
Acres for Wildlife Enhancement (SAFE) program, 
IDNR’s State Wildlife Grant program, and the US 
Fish and Wildlife Service’s (USFWS) Landowner 
Incentive Program and Partners for Wildlife 
program.  
 
Survey Guidelines 
Monitoring for trends 
To detect a 30-50% decline in ICF occupancy, 75-
90 sections with ICF habitat should be surveyed 
annually28. To increase detection, two surveys 
should be done but during drought years three 
surveys will be needed28. Surveyors travel around 
the perimeter of the target section stopping to listen 
for calling ICF28. 
  
Surveys for presence 
Calling surveys can be used to determine presence 
of ICF at aquatic locations. Surveys must be 
completed between March and mid-April, after at 
least 1 in. of rainfall by a qualified biologist12,16,28. 
Known breeding ponds in the area can be visited to 
ascertain ICF have emerged and are calling to 
ensure the appropriate calling period is surveyed. 
Surveys should begin at least 30 minutes after 
sunset and end by midnight to evaluate the most 
active calling period28, and be conducted when 
temperatures are above 32˚ F and winds less than 18 
mph with a lack of heavy rainfall45. At a minimum, 
the surveyor must listen at a particular spot for 15 
minutes. The number of surveys necessary to 
conclude absence to any degree of certainty is 

dependent on detection rates, which vary between 
surveys (see table)28. Data recording should include 
air temperature, humidity, wind speed, presence of 
moonlight, the number of cars that passed by during 
the survey, and the level of human-caused noise. 
Calling ICF can be heard at a distance of up to 1.3 
miles, making it difficult to identify local 
populations and specific habitat use4. Specific 
breeding locations should be triangulated by using 
multiple survey locations (at least 3) around the area 
of interest.  General guidelines for frog calling 
surveys can be found in Dorcas et al. 75  

Table indicating the number of surveys necessary to determine 
presence or absence to various degrees of certainty

28
. 

Number of 
surveys 

Low 
detection 
rate (0.6) 

Median 
detection 
rate (0.77) 

High 
detection 
rate (0.9) 

1 60% 77% 90% 

2 84% 95% 99% 

3 94% 99% 99% 
 

Illinois chorus frog records from the Illinois Natural Heritage 
Database found on INPC sites (dedicated Nature Preserves and Land 

and Water Reserves), other “conservation” lands as identified by 
Ducks Unlimited, and non-conservation lands

23,74
.  
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Another potential method for determining ICF 
presence in a breeding pond is to analyze water 
samples (at least 3) for environmental DNA; this 
method has not yet been utilized for ICF76.  
 
Survey methods are not available for terrestrial 
habitat and presence should be assumed in an area if 
it contains sandy soil and is within 1 mile of an 
occupied breeding pond. 
 
Monitoring for impacts 
Surveys to monitor impacts of habitat alterations at 
specific locations, such as habitat restoration or 
Incidental Take Authorization, should evaluate 
changes in abundance, survival, reproduction or 
recruitment. Due to the great influence of 
environmental variability on ICF populations, a 
control site and multiple survey years are necessary 
for comparison and a before-after-control-impact 
(BACI) design should be followed. All ponds in the 
impacted area should be surveyed as well as similar 
control sites that should be close enough to impact 
sites to have similar environmental variation but far 
enough away to be uninfluenced by the impact of 
concern. Ideally, surveys should be conducted for 
two years prior to impact and for six years after 
impact to cover the life span of the species. Late-
stage tadpoles may be the most efficient life stage to 
survey. After call surveys confirm ICF activity in 
the area, dip net surveys should be conducted in the 
ponds of interest. Surveys should be conducted on 
nine separate days distributed between mid-March 
and late May with 12 net sweeps per pond per day 
(Chris Phillips pers. comm.). Data recording should 
include presence of fish and other predators, 

vegetation structure, pond area, and pond depth. 
Survey reports should detail methods used and 
include raw data and statistical analysis that 
evaluate changes in abundance, survival, 
reproduction or recruitment. 
 
Stewardship recommendations 
Areas known to support ICF or thought to be 
suitable for ICF should be managed to maintain 
suitable habitat for ICF and its biological 
community. Fish and other predators should be 
prevented from establishing populations in breeding 
ponds by maintaining ephemeral hydrology, but 
water should be maintained in ponds through June 
to allow for metamorphosis6,42. 
 
Emergent vegetation, such as arrowhead (Sagittaria 
spp.), spikerush (Eleocharis spp.), pickerelweed 
(Pontederia cordata), wild celery (Vallisneria 
Americana), or bulrush (Scirpus spp.), should be 
established and maintained. Roadside breeding 
ponds should not be mowed. Livestock access to 
wetlands should be restricted to prevent trampling 
of vegetation and pollution of waters. Woody 
encroachment around some wetland sites may alter 
the hydrology and cause ponds to dry prior to 
metamorphosis49. These sites may be improved 
through removal of woody species. In some cases, 
invasive species may need to be controlled in 
breeding ponds to prevent filling in or drying of 
wetlands.  
 
In terrestrial areas, control of woody and exotic 
vegetation and maintenance or establishment of 
sparse native sand prairie vegetation may be 

Illinois chorus frog tadpole (top) with Western chorus frog (bottom) 
for comparison. Note the large size, round shape, tall dorsal fin with 

forward fin attachment of ICF. Photo by John Tucker
6
 

Using a dip net to sample aquatic biota. Photo by Jutta Schmidt-
Gengenbach

101
. 

https://en.wikipedia.org/wiki/Sagittaria_latifolia
https://en.wikipedia.org/wiki/Sagittaria_latifolia
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necessary to prevent sod formation and maintain 
open soil areas, such as blowouts, for burrowing. 
Prescribed burning is an important part of 
maintaining sand prairie communities and should be 
conducted in the fall when ICF are underground. 
Late summer to early fall mowing of vegetation can 
be used to maintain terrestrial habitat77. It has also 
been suggested that some agricultural practices are 
generally compatible with this species needs, in that 
it prevents woody encroachment and maintains 
open soil49, but the impacts of specific practices, 
such as disking and chemical use, are unknown.  If 
necessary, mechanical and chemical removal of 
vegetation should follow INPC stewardship 
guidelines 
(http://www.dnr.illinois.gov/INPC/Pages/INPCManage
mentGuidelines.aspx). 
 
Adjacent land owners and local residents should be 
informed of the presence of ICF and of practices 
that they can perform to support ICF survival, such 
as natural landscaping, reducing the use of 
insecticides, reducing impermeable surfaces, 
eliminating mesopredator resources, reducing 
artificial lighting, and preventing pets from roaming 
freely78. Agricultural best management practices, 
such as cover crops, buffer strips, conservation 
tillage, constructed wetlands and integrated pest 
management, should be encouraged in the 
surrounding watersheds79. 
 
Because some ICF populations may harbor 
infectious diseases, it is important to decontaminate 
prior to moving between ICF occupied sites. 
Decontamination requires washing and disinfecting 
all equipment, boots, and waders with a 3% bleach 
solution or other disinfectant. See the NEPARC 
Disinfection Protocol80. 
 

Avoidance, Minimization, 
Mitigation 

Avoidance measures 
Due to the secretive nature of ICF, avoiding impacts 
from development is only possible through 
complete avoidance of suitable habitat. To avoid 
impact, breeding ponds and the surrounding 
terrestrial areas (within 1 mi) with sandy soil should 
not be impacted81,82. The hydrology of ICF habitat 
should not be altered by damming, draining, 

dredging, or channelizing water flowing into or out 
of occupied breeding ponds. 
 
Minimization measures 
Timing 
If habitat cannot be avoided, timing of activities 
may minimize impacts. Activities destructive to 
breeding ponds should occur between July 1 and 
January 31.  Destructive activities in terrestrial 
habitats should be conducted from March 1 to April 
30 when frogs are more likely to be in aquatic 
habitats. 
 
Compatible design 
Development projects should be compatible with 
continued use by ICF. If breeding ponds will be 
impacted, efforts should be directed towards 
maintaining their temporary to semi-permanent 
hydrology in order to preserve their suitability. 
Efforts should also be directed towards maintaining 
isolation of wetlands from larger bodies of water 
with predatory fish and preventing introduction of 
predatory fish into breeding ponds. Hydrologic and 
soil surveys may be necessary to understand the 
impacts. If soil disturbance and restoration is 
required, efforts should be made to restore the soil 
profile. Terrestrial areas should include sparse sand 
prairie vegetation.  
 
General application of pesticides, herbicides, or 
fertilizers should be prohibited to avoid impacts to 
ICF. Noise and vibrations, such as from traffic or 
construction activities, should be minimized, 
especially from February to April between sunset to 

Sand prairie with created breeding ponds and encroaching woody 
vegetation. Photo credit Bob Bluett

49
 

http://www.dnr.illinois.gov/INPC/Pages/INPCManagementGuidelines.aspx
http://www.dnr.illinois.gov/INPC/Pages/INPCManagementGuidelines.aspx
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midnight. Artificial lighting should be minimized 
from February to June83. 
 
New and existing roads and railways, especially 
those bisecting habitat, should be designed or 
retrofitted with safe passage systems84. Amphibian 
road mortality can be prevented by as much as 95% 
by installing permanent barrier walls and culvert 
systems around high traffic roads85; however, 
population impacts are unclear51. Road mortality 
surveys can be used to identify optimal locations for 
passageways86. Barrier fencing should extend half a 
foot underground and at least two feet aboveground 
with an overhang to prevent some species from 
climbing over and entering the roadway87,88. 
Although wire mesh or plastic fencing may be used, 
it will require considerable amounts of maintenance 
to be effective; a concrete wall or steel barrier will 
be longer lasting and may be more effective89. 
Barrier walls and curbing around developments 
have also been suggested as ways to deter ICF from 
entering dangerous areas. The effectiveness of 
passageways depends on their openness and light 
permeability90,91. Openness is defined as (height x 
width)/length of the culvert or passage. An 
openness of at least 0.82 should be maintained90,92. 
Bridges are preferred to culverts due to their natural 
open conditions93.  Flat-bottomed or elliptical 
culverts with natural substrate are ideal, and 
“skylights” can be used to increase light 
permeability51. Reduced speed limits and “Break for 
Wildlife” signs on roads with ICF mortality have 
also been proposed as strategies for reducing 
mortalities, but the benefits are questionable51,94 
 
Construction practices 
Construction and maintenance practices should be 
sensitive to impacts to ICF and their habitat. 
Clearing of native vegetation should be limited. 
Staging areas should be located far from sensitive 
areas. Erosion and sediment controls should be 
strictly implemented, monitored, and maintained for 
the duration of the project. Debris and excess 
materials should be removed and properly disposed. 
All project personnel should be informed of the 
sensitive nature of the project and notified of the 
proper procedures to follow if a frog is found. 
 
Work within ICF habitat should avoid the use of 
heavy machinery to prevent crushing of 

subterranean frogs. The area impacted should be 
reduced as much as possible, and areas that are not 
to be disturbed should be flagged or fenced to alert 
construction personnel. When heavy machinery 
must be used, mat or corduroy roadways and 
equipment with low psi tires or tracks may 
minimize subterranean pressure.  
 
Amphibian exclusion fencing may reduce the 
number of ICF entering a construction zone.  A 
standard silt fence that is 3 ft. tall and trenched 6 in. 
into the soil with turn-arounds at the ends to redirect 
frogs away from the site should reduce access95. 
The fencing must be installed when the species is 
not present (during the breeding season if working 
in terrestrial area). The interior and exterior of the 
fenced area should be examined daily to release any 
trapped ICF to suitable habitat and to maintain its 
integrity. Alternatively, trapping and relocating ICF 
to nearby suitable habitat has been used to reduce 
the number of frogs impacted at a construction site; 
they should be moved to the closest safe location by 
an IDNR authorized person.  
 
Mitigation and Conservation Opportunities 
Mitigation opportunities include protection, 
stewardship, and creation/restoration of ICF habitat. 
 
Protection 
Habitat modeling and call surveys have identified 
ICF populations that occur on unprotected land and 
may be at risk of habitat destruction. Site protection 
should consist of both breeding and non-breeding 
habitat to provide for the needs of the full life cycle. 
Priority should be given to protecting wetlands 
occupied by or near current ICF records and 
adjacent sandy soil. In addition, protection of sites 
that are between occupied habitats will improve 
connectivity and may increase the long term 
survival of those populations.  Priority areas for 
protection in Mason and Tazewell counties 77 and 
other potentially suitable habitat26 have been 
identified. Additional wetlands and sandy soil 
locations can be located using publically available 
spatial information 
(http://www.fws.gov/wetlands/Data/Mapper.html; 
http://websoilsurvey.sc.egov.usda.gov/App/WebSoilSurvey.as
px).  
 
Land protection may consist of acquisition or 
conservation easement. Acquired land could be 

http://www.fws.gov/wetlands/Data/Mapper.html
http://websoilsurvey.sc.egov.usda.gov/App/WebSoilSurvey.aspx
http://websoilsurvey.sc.egov.usda.gov/App/WebSoilSurvey.aspx
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donated to a conservation agency or local 
conservation organization. Conservation easements 
may provide a level of protection without 
acquisition.  The Illinois Nature Preserves 
Commission permanently protects high quality 
areas and habitat for listed species on both private 
and public lands in the Illinois Nature Preserve 
System. Conservation easements on agricultural 
land can also protect ICF habitat through retirement 
of farmed and prior converted wetlands from 
agricultural production. Such a program was 
initiated in the Mason County Sand Areas with the 
Farm Service Agency, Natural Resources 
Conservation Service, and Soil and Water 
Conservation District and may be a useful model to 
expand ICF conservation on agricultural lands in 
other counties. Under this design the cost of habitat 
protection is approximately $235 per acre per 
year49,96 . Organizations that are active in the ICF 
geographic range and may be interested in 
partnering on conservation efforts, include Friends 
of Sangamon Valley, HeartLands Conservancy, and 
Prairie Land Conservancy. Additional conservation 
organizations can be identified through the Prairie 
State Conservation Coalition 
(http://www.prairiestateconservation.org). 
 
Stewardship 
Beyond protection of ICF habitat there is 
considerable stewardship work that may be required 
to maintain ICF habitat that is already protected. 
See Stewardship Recommendations section. ICF 
habitat stewardship opportunities exist on state-
owned properties, USFWS-owned properties, and 
private properties. One terrestrial habitat restoration 
project controlled woody and invasive species on 50 
acres and established native vegetation on 10 acres 
for an estimated $20,00049. 
 
Restoration/Habitat creation 
In addition to protection and stewardship of existing 
habitat, there are opportunities to create additional 
ICF habitat within its range. Habitat creation should 
incorporate both breeding ponds and terrestrial 
habitat6. Created ponds should be located near 
existing populations (within 0.6 mi.) to allow for 
natural colonization of the site6. The suggested 
minimum dimensions of a breeding pond are around 
15 ft. across and no more than 3 ft. deep with 
gradual sloping sides97. Constructed ponds must 

persist until mid-June and should not last year 
round. Water level surveys at the site should be 
conducted to ensure the created pond will provide 
suitable conditions.  In ideal locations, very little 
excavation is necessary as shallow depressions that 
will hold water may be suitable and readily restored 
under the right conditions98. Disabling or removal 
of agricultural drainage tiles may be all that is 
necessary in some locations. Pond liners 75 by 125 
ft. in size have been used to ensure water is retained 
in some ponds. To enable amphibians to burrow 
into the sediment and allow the establishment of 
aquatic vegetation, liners should be installed at a 
depth of 4 ft. and covered with 2 ft. of excavated 
topsoil, and leftover material should be graded out 
40 ft. from the pond. Some pond creations have 
used water control structures or well pumps to 
ensure suitable water levels are maintained through 
metamorphosis, but this is often not necessary for 
ephemeral ponds. Where pond levels are controlled, 
they should be drained by July6. Before creating a 
pond, the water quality at the site should be tested 
for contaminants. Ponds should have dead grasses 
or other emergent vegetation to act as structure for 
egg deposition and to provide cover for tadpoles 
and breeding adults. In ephemeral ponds, terrestrial 
vegetation that grows after the pond dries can 
provide this structure, but aquatic vegetation may 
also provide structure.  
 
There are different methods for creating ephemeral 
ponds with costs varying between $350 and $300099 
(http://herpcenter.ipfw.edu/outreach/vernalponds/ve
rnalpondguide.pdf). Breeding pond creation 
practices correspond to National Conservation 

Created pond with appropriate structure for  
egg attachment. Photo credit Eric Smith 

http://www.prairiestateconservation.org/
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Practice Standards Shallow Water Development and 
Management (NRCS Code 646) and Wildlife 
Wetland Habitat Management (NRCS Code 644), 
and Conservation Reserve Program Practice Non-
floodplain Wetland Restoration (CP 23A) and 
Shallow Water Areas for Wildlife (CP9).  
 
For the terrestrial portion of the conservation area, 
creation or restoration of sand prairie habitat should 
be planned6. The first step of prairie restorations is 
generally controlling weeds and invasive species, 
often with agricultural cultivation100. Exotic trees, 
which are often present, should also be removed. 
Selection of grasses and forbs for planting should be 
appropriate for the local conditions.  Although there 
is currently no experimental evidence that native 
vegetation is better for ICF than old-field 
vegetation, the sand area must support significant 
subterranean invertebrate populations6 and 
restoration of prairie may benefit other organisms. 
See stewardship section above for appropriate 
species. A basic mix of grasses and forbs can be 
purchased from Pheasants & Quail Forever for $110 
per acre (2015 mix #1-08-327 Dry Soils). 
Aggressive species that create dense root systems 
and eliminate bare ground, such as big bluestem, 
eastern gramma grass, and wild bergamot, should 
be avoided.  Drill seeding is ideal but broadcast 
seeding can also be used.  Ongoing management 
needs of the restoration site may include fall 
prescribed burns and invasive species control. More 
information on prairie restoration can be found at: 
https://www.dnr.illinois.gov/publications/document
s/00000285.pdf . Terrestrial habitat creation 
corresponds to National Conservation Practice 
Standard Upland Wildlife Habitat Management 
(NRCS Code 645). 
 

Research needs 
What are the limiting factors to ICF population 
growth? 

 Investigate survival, reproduction, and 
recruitment rates related to various habitat and 
climate conditions. Investigate the effects of 
management activities on these rates. 

What are the fossorial habits of ICF? 

 Determine ICF underground movement 
patterns, how they detect prey, how they 
respond to drought. 

What are the migration patterns of ICF?  
 Track the movements of ICF between 

breeding ponds and upland habitat. 
What is the impact of surface activity on frogs 
below the surface?  

 Investigate how they respond to surface 
pressure, noise, and disking.  

What are the effect of insecticides, especially 
neonicotinoids, on ICF and their prey? 

 Determine the presence and pathways of 
various insecticides in ICF habitat. Assess the 
effects of various insecticides on ICF and their 
prey. 

What are the most effective survey methods? 
 Investigate the detection rates of 

environmental DNA and tadpole surveys. 

Additional information 
http://wwx.inhs.illinois.edu/collections/herps/data/ilspecies/ps
_strecke/ 

http://www.inhs.illinois.edu/animals_plants/herps/species/ps_s
trecke.html  

http://explorer.natureserve.org/servlet/NatureServe?searchNa
me=Pseudacris+streckeri+illinoensis 

http://www.amphibiaweb.org/index.html 

http://herpcenter.ipfw.edu/outreach/vernalponds/vernalpondgu
ide.pdf 
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