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ABSTRACT

Since European settlement, southern Illinois has lost an estimated 95.9% of its bald cypress and mixed bald cypress-hard-
wood swamps. Bird-voiced Treefrogs (Hyla avivoca)—thought to be swamp obligates—were detected at only 24 southern 
Illinois remnant swamps in the 1990s and were subsequently listed as state-threatened. I conducted systematic acoustic 
surveys for vocalizing male Bird-voiced Treefrogs during May and June of 2019 and 2020, and accrued supplementary ob-
servations from 2008–2017. My efforts yielded 32 new detections of Bird-voiced Treefrogs in three southern Illinois water-
sheds, including 14 swamp remnants, a stream channel, and 17 human-made water bodies. As a result of habitat restoration, 
Bird-voiced Treefrogs appear to be recolonizing portions of their former Illinois range from which they were previously 
extirpated by forest clearing and wetland drainage.

INTRODUCTION
Bird-voiced Treefrogs (Hyla avivoca) 
are southern Coastal Plain anurans 
that reach their northern range limit 
in southern Illinois (Dodd 2013, Pow-
ell et al. 2016). Bird-voiced Treefrogs 
principally inhabit river floodplain for-
ests and swamps (Dodd 2013). In Illi-
nois, Bird-voiced Treefrogs were once 
thought to be restricted to remnant 
bald cypress (Taxodium distichum)-tu-
pelo gum (Nyssa aquatica) swamps 
(Redmer et al. 1999a) but, in fact, they 
may also occur in other wetland types 
(Palis 2012). Because of the relative 
scarcity of suitable habitat, Bird-voiced 
Treefrogs are listed as threatened in 
Illinois (Phillips et al. 1999) as well as 
a Species in Greatest Need of Conser-
vation in the Illinois Comprehensive 
Wildlife Conservation Plan and Strate-
gy (Illinois Department of Natural Re-
sources 2005).
The first reported occurrence of Bird-
voiced Treefrogs in Illinois appears 
to be Viosca (1923). Viosca (1923) re-
ferred to a series of specimens in the 
Field Museum of Natural History that 
were taken at Olive Branch in Alex-
ander County on 23 May 1907. Cagle 
(1942) reported a 1937 collection of a 
Bird-voiced Treefrog from Little Grand 
Canyon, Jackson County. Subsequent 
examination of this specimen amend-
ed the identification to a Copes Gray 
Treefrog, Hyla chrysoscelis (Redmer et 
al. 1999a). Smith (1953) referenced 31 
Bird-voiced Treefrog specimens from 

Union County that he used during a 
comparative study of treefrogs. Sum-
marizing the species’ range in Illinois, 
Smith (1961:87) stated: “It is abundant 
in the floodplain swamps of Union and 
Alexander counties, but efforts to se-
cure specimens in similar swamps in 
Massac, Johnson, and Pulaski counties 
have been unsuccessful.” The range 
map in Smith (1961) includes records in 
extreme northwestern Union County, 
extreme southwestern Jackson County, 
and southern Alexander County.
Klimstra & Hutchison (1965) provided 
the first occurrence records for Johnson 
County at Heron Pond and Little Black 
Slough. The range map in Smith’s 
(1966) Bird-voiced Treefrog account 
seems to reflect the Johnson County re-
cords. Additional novel Johnson Coun-
ty Bird-voiced Treefrog records were 
included in unpublished reports to the 
state of Illinois (Brandon and Morris 
1987, Phillippi et al. 1986). Phillippi 
et al. (1986) also detected Bird-voiced 
Treefrogs in a floodplain swamp bor-
dering the Cache River in Pulaski 
County. Subsequently, Bird-voiced 
Treefrogs were reported from a former 
channel of the Cache River in Massac 
County (Burbrink et al. 1998), but this 
channel is actually in Johnson County 
(see Palis 2008).
Redmer, et al. (1999a, 1999b) conduct-
ed a survey of Bird-voiced Treefrogs 
throughout their known range in 
southernmost Illinois and reported de-
tections in Alexander, Johnson, Pope, 

Pulaski, and Union counties. Bird-
voiced Treefrogs were mapped in these 
same counties by Phillips et al. (1999). 
Palis (2008) re-surveyed the Bird-
voiced Treefrog sites identified by Red-
mer et al. (1999a, 1999b) and the two 
additional sites reported by Burbrink 
et al. (1998).
Since the Redmer et al. (1999a, 1999b) 
survey, portions of agricultural lands 
within the range of Bird-voiced 
Treefrogs in southernmost Illinois have 
been acquired by private conservation 
organizations and public agencies, fol-
lowed by wetland creation and affor-
estation of adjoining uplands (Kruse 
and Groninger 2003, Groninger 2005, 
Palis 2007). Bird-voiced Treefrogs are 
capable of colonizing newly-created 
habitat relatively quickly (Palis 2012). 
The objective of the current survey was 
to survey for Bird-voiced Treefrogs in 
newly created wetlands and natural 
wetlands where the species was not 
previously detected by Redmer et al. 
(1999a, 1999b).

METHODS
I used United States Geological Survey 
topographic maps and Google Earth 
satellite imagery to locate wetlands 
that may serve as Bird-voiced Treefrog 
breeding sites in Alexander, Jackson, 
Johnson, Massac, Pope, Pulaski, and 
Union counties of Illinois. I searched for 
both natural wetlands (i.e., swamps) 
and constructed wetlands for which 
Bird-voiced Treefrog records do not 
exist. In unfamiliar areas, I conducted 



diurnal pre-survey reconnaissance to 
determine strategic locations to which 
to return and listen at night. I visited 
pre-selected sites on rainless evenings 
(1755 h to 2350 h) in May and June 2019 
and 2020. I also logged aural observa-
tions of Bird-voiced Treefrogs detected 
anecdotally between 2008 and 2017. I 
listened for the distinctive (Dodd 2013), 
high-pitched whistling vocalizations of 
the males for up to five minutes at each 
site. I ranked choruses using the North 
American amphibian monitoring pro-
gram (NAAMP) protocol where 1 = 
individuals can be counted, space be-
tween calls; 2 = calls of individuals can 
be distinguished, some overlapping 
of calls; and 3 = full chorus, calls are 
constant, continuous, and overlapping 
(Weir and Mossman 2005). Using Goo-
gle Earth, I determined latitude and 
longitude of each occurrence where 
Bird-voiced Treefrogs were detected.

RESULTS & DISCUSSION
I detected Bird-voiced Treefrogs at 32 
previously undetected locations across 
three watersheds and four counties 
(Figure 1). In addition to 23 sites where 
I detected Bird-voiced Treefrogs during 
2019-2020 surveys, I discovered nine 
other locations between 2008 and 2017 
(Table 1). Fifteen (46.9%) sites are natu-
ral (14 forested wetlands and one tree-
lined stream channel) and 17 (53.1%) 
are human-made (12 constructed wet-
lands, one borrow pit, one small pond, 
one roadside ditch, and two inlets on 
opposite shores of the same impound-
ment lake).
Palis (2008) detected Bird-voiced 
Treefrogs at 16 of 24 historical sites 
(Redmer et al. 1999a, 1999b, Burbrink 
et al. 1998). Combining the current 
survey with detections by Palis (2008) 
raises the total number of known ex-
tant Bird-voiced Treefrog occurrences 
in Illinois to at least 48, with locations 
in the watersheds of Bay Creek (N = 
15), the Cache River (N = 31), and the 
Mississippi River (N = 2).
Bay Creek watershed Bird-voiced 
Treefrog occurrences extend from the 
vicinity of Simpson south-southeast to 
the vicinity of Renshaw, and include 12 
newly-detected locations in Johnson 
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Figure 1. Auditory records of Bird-voiced Treefrogs (Hyla avivoca) in three water-
sheds in southern Illinois from 2008–2020.

and Pope counties. Newly-detected 
sites include five forested wetlands, 
three constructed wetlands, one road-
side ditch, one human-made pond, and 
two inlets of an impoundment lake (Ta-
ble 1). Site 6 may be an extension of a 
historical Bird-voiced Treefrog popula-
tion, site 3 may represent a dispersing 
male, and sites 7 and 8 may comprise a 
single population.
Extant Bird-voiced Treefrog occurrenc-
es in the Cache River watershed extend 
southward from Cypress Pond State 
Natural Area, near Mount Pleasant, to 
the Long Reach section of the Cache 
River near Perks. Historically, Bird-
voiced Treefrog occurrences extended 
further southwest and downstream 
in the Cache River drainage, one near 
Tamms and the other at Horseshoe 
Lake (Redmer et al. 1999a, 1999b). The 
current status of the Tamms population 
is unknown, and the Horseshoe Lake 
population is thought to be extirpated 
(Redmer et al. 1999a, 1999b, Palis 2008).
The 19 newly-detected Bird-voiced 
Treefrog occurrences in the Cache Riv-
er watershed are in Johnson, Pulaski, 
and Union counties. Ten of these occur-
rences are represented by human-made 

water bodies, including nine construct-
ed wetlands and a borrow pit (a pit cre-
ated by removal of soil, sand, or gravel 
to use as fill material elsewhere). Eight 
of the constructed wetlands occur on a 
recently-restored portion of Cache Riv-
er State Natural Area (formerly Grassy 
Slough Preserve of the Nature Con-
servancy) near Belknap (Palis 2007). 
Colonization of three of the wetlands 
in this area by Bird-voiced Treefrogs 
was first reported by Palis (2012). Con-
tinued tree growth and greater canopy 
cover may have facilitated Bird-voiced 
Treefrog movement across the prop-
erty. Among the nine newly-detected 
natural wetland sites, two (sites 24 and 
29) may represent extensions of a his-
torical population (Table 1).
The single known extant population 
within the Mississippi River watershed 
occurs at LaRue-Pine Hills/Otter Pond 
Research Natural Area LRPH/OP 
RNA) within Shawnee National For-
est (SNF). Although isolated from the 
other known occurrences, large cho-
ruses over an extended area suggest a 
sizeable population (personal observa-
tions). I detected one male Bird-voiced 
Treefrog vocalizing from a tree-lined 
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stream channel passing through crop-
land, approximately 0.5 km west of 
the LRPH/OP RNA population, Union 
County (Table 1). Bird-voiced Treefrogs 
are historically known from Oakwood 
Bottoms Greentree Reservoir (OBGR), 
SNF, but I failed to detect their pres-
ence in this area. Redmer et al. (1999a, 
1999b) suggested Bird-voiced Treefrogs 
may be extirpated from OBGR.
Prior to European settlement, south-
ern Illinois bald cypress and mixed 
bald cypress-hardwood swamps com-
prised approximately 101,367 ha of 
the abandoned Ohio River valley and 
abandoned channels of the Mississippi 
and Ohio rivers (Telford 1926). These 
swamps were logged in the mid to 
late 1800s and drainage—followed by 
land clearing for agriculture—began 
in the early 1900s (Hutchison 1987). By 
1926, the extent of bald cypress/mixed 
bald cypress-hardwood swamps had 
been reduced by 91.6% (Telford 1926). 
Recent estimates suggest that 4205 
ha (4.1%) of swamp forest remain in 
southern Illinois (Illinois Geospatial 
Data Clearinghouse 2000).
Remnant swamps in the Bay Creek and 
Mississippi River watersheds that sup-
port Bird-voiced Treefrog populations 
have been safeguarded within SNF 
since its establishment in the 1930s. 
Remnant swamps in the Cache River 
watershed, however, remained in pri-
vate ownership and were threatened 
by additional logging and by drainage 
until efforts to protect them began in 
the 1960s (Schwegman 1991). With as-
sistance of the Natural Lands Institute 
and The Nature Conservancy, the State 
of Illinois began acquiring tracts of 
land in the Cache River watershed, in-
cluding remnant swamps, in the 1970s. 
Purchase of agricultural lands by con-
servation groups and government 
agencies within the Cache River wa-
tershed followed. Restoration of these 
tracts began in the late 1980s and con-
tinues through present-day (Schwe-
gman 1991, Palis 2007). These efforts 
are augmented by wetland creation on 
private lands in both the Bay Creek and 
Cache River watersheds.
Herpetofauna, including species of 
conservation concern, are capable of 
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Table 1. Locations of 32 new records of Bird-voiced Treefrogs (Hyla avivoca) in three wa-
tersheds in southern Illinois, 2008–2020. Watersheds include: Bay Creek (BC), Cache River 
(CR), and Mississippi River (MR). Water bodies include: borrow pit (BP), constructed pond 
(CP), constructed wetland (CW), forested wetland (FW), impoundment lake (IL), roadside 
ditch (RD), and stream channel (SC). See Methods for explanation of Bird-voiced Treefrog 
chorus score.

Site Watershed County Date Latitude Longitude Water Body Chorus Score
1 BC Johnson 7-May-19 37⁰25'58.8" 88⁰44'01.4" CP 1
2 BC Johnson 7-May-19 37⁰27'19.3" 88⁰44'30.0" FW 3
3 BC Johnson 7-May-19 37⁰26'55.6" 88⁰46'34.4" RD 1
4 BC Johnson 7-May-19 37⁰26'16.0" 88⁰46'29.0" FW 3
5 BC Johnson 17-May-20 37⁰27'42.1" 88⁰42'49.2" CW 3
6 BC Johnson 22-May-20 37⁰24'10.6" 88⁰44'45.9" FW 3
7 BC Pope 18-Jun-17 37⁰24'33.5" 88⁰39'35.0" IL 2
8 BC Pope 18-Jun-17 37⁰24'50.0" 88⁰39'33.0" IL 2
9 BC Pope 7-May-19 37⁰21'39.3" 88⁰40'59.5" FW 3
10 BC Pope 22-May-20 37⁰20'08.5" 88⁰40'30.1" CW 3
11 BC Pope 22-May-20 37⁰19'47.8" 88⁰40'30.0" FW 3
12 BC Pope 6-Jun-20 37⁰20'51.5" 88⁰41'07.15" CW 3
13 CR Johnson 28-May-19 37⁰18'41.8" 88⁰56'16.0" CW 2
14 CR Johnson 28-May-19 37⁰18'34.0" 88⁰56'17.0" CW 2
15 CR Johnson 28-May-19 37⁰18'34.0" 88⁰56'18.6" CW 2
16 CR Johnson 28-May-19 37⁰19'26.8" 88⁰55'32.7" CW 3
17 CR Johnson 28-May-19 37⁰19'16.4" 88⁰54'56.6" CW 2
18 CR Johnson 27-May-20 37⁰18'36.5" 88⁰57'20.2" CW 2
19 CR Johnson 27-May-20 37⁰18'23.5" 88⁰57'34.5" CW 3
20 CR Johnson 28-May-19 37⁰18'58.3" 88⁰56'52.2" CW 2
21 CR Johnson 28-May-19 37⁰18'48.0" 89⁰01'17.0" CW 2
22 CR Union 28-May-19 37⁰21'50.5" 89⁰03'18.0" FW 3
23 CR Johnson 27-May-20 37⁰18'08.2" 88⁰57'58.7" FW 2
24 CR Johnson 2-Jun-20 37⁰21'15.8" 88⁰54'51.7" FW 3
25 CR Johnson 1-May-15 37⁰21'23.7" 88⁰54'21.2" FW 2
26 CR Johnson 1-May-15 37⁰21'41.9" 88⁰53'59.0" FW 2
27 CR Johnson 30-Mar-12 37⁰22'00.6" 88⁰53'51.7" FW 3
28 CR Johnson 30-May-16 37⁰20'45.6" 88⁰54'34.5" FW 2
29 CR Johnson 23-Jun-08 37⁰21'38.15" 88⁰55'00.9" FW 2
30 CR Johnson 9-Jun-11 37⁰20'33.95" 88⁰54'59.0" BP 1
31 CR Pulaski 27-May-20 37⁰17'42.3" 88⁰58'42.3" FW 3
32 MR Union 20-Jun-08 37⁰32'37.3" 89⁰27'23.8" SC 1

rapidly colonizing newly created and 
restored wetlands (Palis 2007, Brown 
et al. 2012). Wetland Reserve Program 
wetlands, in particular, can counteract 
habitat loss resulting from agricultural 
conversion (Balas et al. 2012, Waddle 
et al. 2013). Because treefrogs move 
among breeding wetlands (Ritke et al. 
1991, Robertson et al. 2018), creation 
of wetlands between distant breeding 
sites may provide pathways for re-con-
nection of previously isolated popu-
lations (Le Lay et al. 2015). Results of 
the present survey suggest Bird-voiced 
Treefrogs in southern Illinois readily 
colonize created wetlands. These wet-
lands may provide critical linkage be-
tween remnant breeding populations 
that were previously isolated by row-
crop agriculture. These observations 

are encouraging and suggest that ad-
ditional land acquisition and habitat 
restoration in southern Illinois water-
sheds might provide benefits to Bird-
voiced Treefrogs in the future.
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