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Abstract

The Central Platte River Valley (CPRV) is a unique and biologically important ecoregion, and several studies have conducted lo-
calized herpetofauna species inventories. However, there has been significantly less effort to quantify the habitat associations or
activity patterns of these species. Habitat associations and activity patterns vary regionally and provide important information for
ecosystem management. We deployed a total of 38 traps of 5 different types (pitfall, funnel, hoop, box, and coverboard) across 11
sites (7 terrestrial, 4 aquatic) for an 8-week period in June and July 2019. Our exploratory analyses used generalized linear models
with a quasibinomial distribution to examine associations between herpetofauna abundance (captures per trap night) and habitat
characteristics controlling for trap type. Habitat characteristics assessed included distance to nearest woodland, distance to near-
est standing water, vegetation species richness, soil texture, and vegetative cover in addition to others. We also evaluated activity
patterns weekly across the study period. The two most abundant species demonstrated divergent distributional patterns, North-
ern Prairie Skinks were only absent from two of the driest terrestrial sites, while the Six-lined Racerunners were locally abundant
at just three sites with significant bare ground and sandy soils. We documented a Cope’s Gray Treefrog at a site with little woody
cover in which the species had not been previously observed, suggesting it may be increasingly widespread regionally. We also
detected relatively widespread juvenile anuran dispersal at multiple terrestrial sites a considerable distance from standing water.
Our results provide a preliminary examination of habitat associations and summer activity patterns for herpetofauna in the CPRV
that can be used to inform conservation efforts and further studies of this system.

Keywords: Central Platte River Valley, herpetofauna, Northern Prairie Skink, Six-lined Racerunner, Cope’s Gray Treefrog, habitat
associations, activity patterns, dispersal, Lowland Tallgrass Prairie
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Introduction Geluso and Harner 2013a, 2013b, Zimorski et al 2013,

Dinets 2016).

The Central Platte River Valley (CPRV) is designated a
biologically unique landscape by the Nebraska Game
and Parks Commission, and contains two areas desig-
nated by the National Audubon Society as globally im-
portant bird areas including the Crane Trust’s Wild Rose
Ranch/Mormon Island complex as well as the Audubon
Society’s Rowe Sanctuary (Schneider et al. 2011, Poague
2019). The CPRYV is designated as critical habitat for the
endangered Whooping Crane (Grus americana; USFWS
1978) and supports a diversity of vascular plants and
wildlife, including several species of herpetofauna (or
regional analogs) that Whooping Cranes are known to
consume (Allen 1952, Ballinger 1980, Geluso et al. 2013,

The CPRYV is unique as a result of fluctuating ground-
water levels that create a mosaic of wetlands with vary-
ing hydroregimes and subirrigated grasslands that result
from wide seasonal variation in the Platte River’s flows
and stochastic rainfall events (Currier 1982, 1995, Gold-
owitz and Whiles 1999, Henszey et al. 2004, Caven et al.
2019a). Several studies have inventoried the herpetofauna
of the Crane Trust’s Wild Rose Ranch and Mormon Is-
land properties as they represent the largest tract (~ 6,000
acres) of lowland tallgrass prairie and wet meadow hab-
itat remaining in the CPRV (Ballinger 1980, Geluso and
Harner 2013, Caven and Malzahn 2019). A recent study by
Geluso and Harner (2013a) documented 15 herpetofauna
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Table 1. Habitat data for 7 terrestrial sampling sites surveyed from 5 June to 30 July 2019 in the Central Platte River Valley includ-
ing distance to woodland (meters; Dist. Wood), distance to surface water as of 30 July (meters; Dist. H20), percent vegetative cover
between 0.5 and 2 m height (Veg. < 2.0m), percent ground cover as bare ground (BG), soil type (Soil) broadly classified as sandy or
having a significant loam component, the grass and forb with the highest percent cover (Dominant Grass, Forb), the percent of to-
tal vegetative cover made up by exotic species (Exo.), the wetland indicator scale (WIS) for each site, and the total number of plant

species (Spp.) detected via point-line intercept surveys.

Site Dist.  Dist. Veg.
Wood H,O0 <2.0m BG Sail

Dominant Grass

Dominant Forb Exo. WIS Spp.

Fort Kearny Ridge (FKR) 45.4 107.0 80 10 Sand
Fort Kearny Prairie (FKP) 2385 1.0 70 50 Sand
Martin’s Mead. Ridge (MMR) 532.0 37.5 80 100 Sand
Martin’s Mead. Prairie (MMP) 731.0 49.5 100 100
Ruge Prairie (RP) 13.0 62.0 100 60 Loam
North Brown Ridge (NBR) 225.0 154 50 50 Sand
SE Mormon Woodland (SMW) 0.0 70.0 100 0

Loam

Loam

Calamovilfa longifolia

Bromus inermis

Bromus inermis

Ambrosia psilostachya 27.8 4.20 7

Setaria faberi Lotus purshianus 529 443 12
Eragrostis trichodes Callirhoe involucrata 16.7 3.67 5
Andropogon gerardii Asclepias verticillata 20.0 4.00

Bromus inermis Aster ericoides 50.0 3.44 10

Ambrosia psilostachya 40.0 3.75 9
Toxicodendron radicans 50.0 4.67 4

species in the area including four anuran, three turtle, two
lizard, and six snake species. Caven and Malzahn (2019)
documented an additional two anuran species during vo-
calization surveys in 2018 and 2019 (Spea bombifrons and
Hyla chrysoscelis), resulting in an estimated 17 herpeto-
fauna species present at these properties (H. chrysoscelis
also documented by McLean et al. 2015). However, there
is limited regionally specific information regarding the
habitat associations of these species. A number of stud-
ies have described the characteristics of sites where par-
ticular species of conservation interest have been located,
but there have been few efforts to quantify those features
(McLean et al. 2015, Caven et al. 2017a, Tye et al. 2017, Wi-
ese and Caven 2017).

Habitat associations can vary regionally for herpeto-
fauna species and understanding them is essential to ef-
fective conservation planning and ecosystem manage-
ment (Welsh et al. 1995, Brooks et al. 2004, Jones and Dorr
2004). We recorded habitat data (vegetation, soil type,
etc.) along with species capture rates at 11 sites to further
clarify herpetofauna habitat associations in the CPRV. We
also recorded activity patterns and morphometric data
to improve our understanding of species” natural histo-
ries regionally.

Study Sites

The CPRV contains a variety of habitats across a rela-
tively narrow elevational gradient that are structured

and sustained by fluctuating groundwater levels tied
to the Platte River including shallow marsh, wet mead-
ows, riparian woodlands, lowland tallgrass prairies, and
upland sandy ridges (Currier 1982, 1995, Kantrud et al.
1989, Henszey et al. 2004, Whiles and Goldowitz 2005,
Kaul et al. 2012). The Platte River provides subirrigated
moisture to vascular plant communities allowing the re-
gion to support a more mesic flora than would exist as a
result of rainfall alone (Currier 1995, Currier and Hen-
szey 1996, Henszey et al. 2004, Kaul et al. 2012, Tiner
2016).

Our study sites were located between Grand Is-
land and Kearney, Nebraska, with the easternmost
site on Mormon Island in Hall County (N 40°48.515,
W 98°22.912, 575 m elev.) and the westernmost site on
rangeland in Kearney County (N 40°36.175, W 99°00.498,
653 m elev.). Nine of the sites were on land owned by
the Crane Trust, a non-profit organization, with the
goal of preserving habitat for Whooping Cranes, Sand-
hill Cranes, and other migratory birds (VanDerwalker
1982). To mimic historic natural disturbance patterns,
Crane Trust property is managed with rotational grazing
and prescribed fire (Fuhlendorf et al. 2009). Two addi-
tional study sites were located on private property. Our
terrestrial study sites were mainly in lowland tallgrass
prairie and upland sandy ridge habitats (Kantrud et al.
1989, Currier 1995, Kaul et al. 2012), while our aquatic
study sites were composed of excavated pond (see Pau-
ley et al. 2018) and permanent slough (see Meyer and
Whiles 2008) wetlands (Table 1, Appendix 1).
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Methods and Materials
Sampling Design

We deployed a total of 38 traps across 11 sites for an
8-week period from 5 June to 30 July 2019 (Appendix
1). All sites were located outside of actively grazed pas-
tures; however, four sites were located in areas burned
within two years of the study and another site was re-
cently hayed (Martin’s Meadows Pond, burned 2019;
Martin’s Meadows Prairie, burned 2019; North Brown
Slough, burned 2018; North Brown Ridge, burned 2018;
Ruge Prairie, hayed 2019; Appendix 1). Following the rec-
ommendations of Wilson and Gibbons (2010), a variety
of trapping methods were used to capture a wide range
of herpetofauna. The trapping techniques employed are
useful for determining species presence and abundance
as well as relative abundance (Mengak and Guynn 1987,
Corn 1994, Todd et al. 2007, Wilson and Gibbons 2010).
We deployed a total of 7 drift fences paired with 2 pitfall
traps each, 14 cover boards (1 m?), and two funnel traps
(~1 m length and ~12 cm diameter) across seven terres-
trial sites, targeted toward capturing Squamata and Anura
species. Pitfall traps were placed nearboth ends of each
drift fence. We also deployed four hoop net traps (~1 m
diameter), targeted toward capturing Testudines species,
and four box traps (~81 x 46 x 23 cm), targeted toward
capturing Ambystoma species. We attempted to keep trap-
ping effort relatively equal between sites while allowing
for targeted efforts to capture particular taxa, therefore
our analyses consider both trap type and site.

Herpetofauna Sampling

We installed a trapping array at each of 7 terrestrial sites
(Table 1, Appendix 1). These arrays consisted of a lin-
ear 25 m drift fence, supported by wooden stakes, with
two 5-gallon buckets fit into the ground about 0.3 m
from each end of the array to serve as pitfall traps. A
string was attached to the drift fence and hung into each
bucket allowing small mammals, which are generally ef-
ficient climbers, to escape as they were not target species
(Karraker 2001). In the event of a rainstorm or flooding,
bucket lids were cut in half for easier placement on buck-
ets to prevent water accumulation. Two to 3 cover boards
were placed at 5 terrestrial sites in 5 m increments, start-
ing at one end of the drift fence, while a single funnel
trap was placed at 2 terrestrial sites along the center of
the drift fence.

Habitat associations of Platte River herpetofauna

Hoop net traps (4) were installed at two aquatic sites
(Appendix 1), with the trap placed halfway in the water.
Metal rebar was used to secure the trap and to assure it
remained open and accessible. Each trap was baited with
sardines, through an attached PVC pipe. Box traps (4)
were also installed at two aquatic sites (Appendix 1), with
the trap placed halfway in the water. Plastic poles were
used to secure the traps in place. The traps were checked
almost every morning, to minimize time trapped during
peak temperatures, from 4 June 2019 to 30 July 2019. Date,
time, location, trap type, species, temperature, and rela-
tive humidity were documented for each capture. Species
measurements recorded include snout-vent length (SVL)
for anurans, lizards, and salamanders, tail length for liz-
ards and salamanders, full body length for snakes, and
carapace length for turtles. Minimum snout-vent length
measurements for adults, provided by Ballinger et al.
(2010), were used to determine relative age class (i.e. ju-
venile, adult) of captured species.

To summarize species phenological activity patterns
we tallied captures across all sites by survey week, for
each of the eight survey weeks completed between 4 June
and 30 July, regarding species having 2 or more total cap-
tures. Capture rates were calculated as the sum of cap-
tures per trap type divided by the number of correspond-
ing trap nights at each site, which allowed us to assess
relative abundance controlling for trap type (Mengak and
Guynn 1987, Todd et al. 2007). We also tallied herpeto-
fauna species richness as well as cumulative capture rate
at each terrestrial site (Mengak and Guynn 1987, Todd
et al. 2007).

Habitat Characteristics Sampling

We measured 10 habitat variables in total for each ter-
restrial site (Table 1). Vegetation cover and community
composition below 2 meters height were assessed as well
as ground cover at each site using a point-line intercept
method, where dominant vegetation was recorded at each
meter along a 10 m transect within two height classes
(<0.5mand 0.5 < 2.0 m) (Symstad et al. 2008, Caven et al.
2017). Transects were situated 2 m away and parallel to
drift fence arrays in order to sample undisturbed vege-
tation. All species detected were identified to at least the
genus level (e.g. - Carex sp.). Soil type was determined
at each site using soil map data provided by the USDA-
NRCS (2019) and in-field soil texturing techniques (NSW
DPI 2015). At each terrestrial sampling site we also mea-
sured distance to nearest woodland and surface water on
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30 July 2019 using a rangefinder (Nikon Laser 800 6x21
6.0°, Tokyo, Japan). If the topography did not allow for
the use of the rangefinder, we estimated the straight-line
distance to both habitat features using a Global Position-
ing System unit (GPS 73, Garmin Ltd., Lenexa, KS).

We determined the dominant grass and forb species
for each terrestrial site by tallying the frequency vascu-
lar plant species were detected across both height classes
surveyed (<0.5 m & 0.5< 2 m, n= 20 samples). We then
calculated the vegetative cover per each height class
and the frequency of bare ground detected as opposed
to litter from ground cover samples. We tallied species
richness per each site and calculated the percent of to-
tal vegetative cover comprised by exotic species as de-
fined by the USDA-NCRS (2019). We also calculated a
simple average of the wetland indicator statuses (WIS)
of all plant species detected via the point-line intercept
method at each site (Reed 1988, Lichvar et al. 2016, Tiner
2016). Each plant is assigned a status based on the fre-
quency they occur in wetlands compared to non-wet-
lands within distinct ecoregions of the United States
(e.g., “Great Plains”; Reed 1988, Lichvar et al. 2016).
Obligate wetland (OBL = 1) plants occur within a wet-
land >99% of the time, facultative wetland (FACW = 2)
plants occur within a wetland 67-99% of the time, fac-
ultative (FAC = 3) plants are equally likely to occur in
wetland (34-66%) and non-wetland habitats, facultative
upland (FACU = 4) species are less likely to occur in
wetlands (1-33%), and obligate upland (UPL = 5) spe-
cies very rarely (<1%) occur in wetlands. The mean WIS
score provided us a general measure of how mesic or xe-
ric each site was with a score of near 1 indicating a site
dominated by obligate wetland plants, suggesting a rel-
atively permanent wetland site, and a score of near 5 in-
dicating an upland site which very rarely experiences
any flooding (Reed 1988, Tiner 2016).

Statistical Analyses

To examine the associations between herpetofauna spe-
cies captured and terrestrial habitat characteristics we
used the “stats” package in the program R to run a series
of generalized linear models with a quasibinomial distri-
bution due to overdispersion of the dependent variables
(i.e., individual species” and site’s capture rates, range =
0.0 - 0.29; R Core Team 2015). We used models includ-
ing only 1 independent variable (a single habitat feature)
and 1 control variable (trap type as a fixed factor) to eval-
uate habitat features in relation to capture rates for species

with multiple captures (n >2). Independent variables were
discrete as well as continuous. We took this approach be-
cause we only had a sample of 14 unique trap-site combi-
nations (7 sites each with 2 trap types a piece) on which
to evaluate habitat features (Vittinghoff and McCulloch
2007). To ensure that our models were not impacted by
multicollinearity we conducted Pearson’s correlations be-
tween all trap types and independent variables using the
“Hmisc” package in the program R (Dormann et a. 2013,
Harrel 2016, R Core Team 2015). Trap types had less than
a |0.5| correlation with all independent variables, indi-
cating that our analysis was not likely influenced by mul-
ticollinearity (Dormann et a. 2013).

Results

We captured a total of 84 individuals of 11 species across
1,739 trap nights. This included a total of 23 Six-lined Rac-
erunners (Aspidoscelis sexlineatus), 20 Northern Prairie
Skinks (Plestiodon septentrionalis), 15 Woodhouse’s Toads
(Anaxyrus woodhousii), 13 Boreal Chorus Frogs (Pseudacris
maculata), 4 American Bullfrogs (Lithobates catesbeianus), 2
Painted Turtles (Chrysemys picta), 2 Plains Leopard Frogs
(Lithobates blairi), 2 Lined Snakes (Tropidoclonion lineatum),
1 Common Lesser Earless Lizard (Holbrookia maculata), 1
Cope’s Gray Treefrog (Hyla chrysoscelis), and 1 Plains Gar-
tersnake (Thamnophis radix). Notably, we did not capture
any Western Tiger Salamanders (Ambystoma mavortium)
despite targeted trapping efforts.

Total captures ranged from 0 at Southeast Mor-
mon Woodland to 39 individuals at Martin’s Mead-
ows Ridge site. Herpetological species richness ranged
from 0 (Southeast Mormon Woodland) to 4 species at
both Martin’s Meadows Prairie and Fort Kearny Prairie
(Figure 1). Northern Prairie Skinks were the most wide-
spread squamata being detected at 5 sites (Figure 1). Total
capture rates (all species combined across all trap types)
were highest at Martin’s Meadows Ridge and Fort Kearny
Prairie and equaled just over 0.15 captures per trap night
(Appendix 1; Figure 1). The highest capture rate across
species at an individual site in a single trap type was 0.29
captures per pitfall trap night at Martin’s Meadows Ridge
(Figure 1). This site also had the highest combined rate
of capture (0.17 per trap night) across trap types (cover
board and pitfall) as well as within a particular trap type
(0.15, pitfall; Figure 1) for a single species (Six-lined Rac-
erunner). Pitfall traps demonstrated the highest total cap-
ture rates across terrestrial survey sites (xxse = 0.11+0.4)
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Figure 1. Herpetofauna captures per trap night for each trap type (FN= funnel; PF= pitfall; CB= cover board) at each terrestrial site
(FKR= Fort Kearny Ridge; FKP= Fort Kearny Prairie; MMR= Martin’'s Meadows Ridge; MMP= Martin’s Meadows Prairie; RP= Ruge
Prairie; NBR= North Brown Ridge; SMW= Southeast Mormon Woodland) for each species captured (BULL= American Bullfrog;
CHFR= Boreal Chorus Frog; COPE= Cope’s Gray Treefrog; LELI= C. Lesser Earless Lizard; LISN= Lined Snake; NOPS= North-
ern Prairie Skink; PLGS= Plains Gartersnake; PLLF= Plains Leopard Frog; SLRR= Six-lined Race Runner; WOOD= Woodhouse’s
Toad). Solid bars represent Squamata spp. and patterned bars represent Anura spp.

followed by funnel (xxse = 0.09£0.05) and coverboard
traps (x¥xse = 0.02+0.02).

The Six-lined Racerunner demonstrated a positive re-
lationship with bare ground (B= 0.056+0.020, p = 0.018)
as did the Woodhouse’s Toad (B= 0.050+0.021, p = 0.037).
The Northern Prairie Skink only demonstrated a marginal
negative association with WIS (B=-2.085+0.989, p = 0.062).
Boreal Chorus Frogs displayed a strong positive relation-
ship with distance to woodland, suggesting they are more
abundant away from woodlands (B=1.038e-01+1.621e-03,
p <0.001). American Bullfrog capture rates decreased as
distance to water increased (B=-4.086+0.073, p <0.001) and
capture rates increased with vegetation species richness
(B=10.190+0.173, p <0.001) as well as exotic species cover
(B=6.558+0.109, p <0.001). The Plains Leopard Frog dem-
onstrated a strong negative relationship to distance to sur-
face water (B=-3.922+ 0.073, p< 0.001), a positive rela-
tionship to vegetation species richness (B=9.822+ 0.173,
p < 0.001), and a positive relationship with exotic spe-
cies cover (B= 6.311+ 0.109, p < 0.001). The Lined Snake
demonstrated no significant preferences modeled in this

analysis but was most common at sites with a significant
Big Bluestem (A. gerardii) vegetative component (Table 1).

We captured predominantly adult Squamata spp. and
predominantly juvenile Anura spp. (Table 2). Six-lined
Racerunner adults averaged (x'+ SD) 58.8+4.8 mm snout-
vent length and 103.6+19.2 mm tail length with juveniles
averaging 43.8+5.5 mm snout-vent length and 68.7+7.19
mm tail length. Adult Northern Prairie Skinks averaged
59.61+3.8 mm snout-vent length and 103.9+23.5 mm tail
length with juveniles averaging 45.0+3.0 mm snout-vent
length and 60.43+27.3 mm tail length. Juvenile Wood-
house’s Toads averaged 25.1+6.8 mm snout-vent length
and juvenile Boreal Chorus Frogs averaged 14.8+0.3 mm
snout-vent length.

Most Boreal Chorus Frogs and Northern Prairie
Skinks were captured earlier in the study period from
weeks one to three, while captures of American Bull-
frogs came exclusively during survey week seven near
the end of the study (Figure 2). Six-lined Racerunners
demonstrated a relatively quadratic capture rate, in-
creasing in abundance across the first three weeks and

92
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Table 2. Herpetofauna morphometrics. Snout-vent length measurements for Anura and Squamata recorded from 5 June to 30 July
2019 at 7 terrestrial sampling sites in the Central Platte River Valley, Nebraska. “Adult” and “juvenile” determination was largely
made using minimum SVL measurements for breeding age individuals in Nebraska (Ballinger et al. 2010) in the absence of other
indicators. Sex was not recorded in this study. Not all individuals captured were measured therefore “N” may not equate to “total

captures” in Figure 2.

Order

Species Age X SVL SD SVL X Tail SD Tail N
Class (mm) (mm) (mm) (mm)

Anura
Boreal Chorus Frog JV 14.82 0.26 -- -- 13
Cope’s Gray Treefrog AD 34.30 -- -- -- 1
Plains Leopard Frog Jv 41.40 2.40 -- -- 2
Woodhouse’s Toad AD 60.90 -- - -- 1
-- Jv 25.14 6.77 - -- 14

Squamata
C. Lesser Earless Lizard AD 45.50 -- 39.60 -- 1
Northern Prairie Skink AD 59.57 3.78 103.89 23.46 10
-- Jv 44 .98 3.02 60.43 27.26 4
Six-lined Racerunner AD 58.81 4.80 103.61 19.24 13

Jv 43.84 5.52 68.74 7.19 8

decreasing in abundance across the last three; however,
capture rates of Six-lined Racerunners dropped signif-
icantly during weeks four and five (Figure 2). By con-
trast Woodhouse’s Toads peaked in abundance during
survey week five (Figure 2). Flooding occurred at some
sites during the end of survey week five and through
most of survey week six.

Discussion
Six-lined Racerunner (Aspidoscelis sexlineatus)

Habitat Associations - We captured Six-lined Racerun-
ners at a sandy, mixed grass prairie (FKP) and two up-
land sandy ridge sites (FKR and MMR). Six-lined Race-
runners are commonly found in open dry sandy areas
with sparse vegetation in Nebraska (Ballinger et al. 1979,
Jones et al. 1981, Lynch 1985, Ballinger et al. 2010, Geluso
and Harner 2013a). Fogell (2010) found the most signif-
icant habitat feature to be low moisture. They are com-
mon in shortgrass prairie habitats and are generally ab-
sent from tallgrass prairies but can occupy more xeric
microsites within these regions, which may explain their
absence from the majority of our sites (Jones et al. 1981,
Ballinger et al. 2010). Our finding that relative abundance
was positively correlated with bare ground percentage
corresponds to Fitch (1958), which found that Six-lined

Racerunners are common in overgrazed prairies and sug-
gests the species is less restricted by sandy soil availabil-
ity than by open area availability. Fitch (1958) did not
find racerunners in any prairies unless there was extreme
grazing or trampling.

Morphometrics - We captured thirteen adult Six-lined
Racerunners averaging 58.81 + 4.8 mm for SVL and 103.61
*19.24 mm for tail length (Table 2). This species, in Ne-
braska, can reach total lengths of about 254 mm with
adults averaging 63.7 mm in snout-vent length (Lynch
1985, Ballinger et al. 2010, Fogell 2010). We also captured
eight juvenile Six-lined Racerunners averaging 43.84 +
5.52 mm for SVL and 68.74 + 7.19 mm for tail length (Ta-
ble 2). This measurement is larger than previously re-
corded hatchling measurements, which range from 28 to
32 mm in SVL and 45 to 46 mm in tail length (Lynch 1985,
Ballinger et al. 2010). However, after hibernation in early
spring, Ballinger et al. (2010) recorded similar measure-
ments of juveniles, ranging from 40 to 50 mm. This spe-
cies’ tail is about twice the length of its body in adults and
is about 1.6 times the length of its body in juveniles, al-
though the tail rarely obtains its original length if lost and
regenerated (Ballinger et al. 2010). Juveniles in our study
closely followed these approximations, as average tail
length corresponded to 1.57 times SVL. However, adults
in our study generally had shorter tail to SVL ratios (1.76)
than described by Ballinger et al. (2010), which may be in-
dicative of a high rate of tail loss.
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Figure 2. Herpetofauna activity patterns in the Central Platte River Valley, Nebraska. Total captures across all sites by survey week
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8 = 24 to 30 July 2019). Some traps were closed through flooding occurring during portions of week 5 and 6 (9 to 15 July 2019).
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Activity Patterns - Six-lined Racerunners displayed
high activity levels throughout the entire length of the
study, excluding weeks 4 and 5, which may be due in part
to the flooding that occurred in week 5 (Figure 2). As mat-
ing and egg-laying are extended throughout June, July,
and August, our results follow typical activity patterns
for this species (Fitch 1958, Jones et al. 1981, Ballinger et
al. 2010, Fogell 2010). Geluso and Harner (2013a) reported
similar activity levels for this species in the CPRV as well,
as Six-lined Racerunners were observed in June, July, and
September.

Northern Prairie Skink (Plestiodon septentrionalis)

Habitat Associations - We captured Northern Prairie Skinks
on sandy upland ridges and loamy lowland tallgrass prai-
ries ranging from about 100 m north of the Platte Riv-
er’s north channel to 6 km south of the Platte River’s
main channel (FKR, MMR, NBR, MMP, RP; Table 1, Fig-
ure 1). This species was absent from two sites, FKP, a
sandy mixed grass prairie, and SMW, a riparian wood-
land (Table 1, Figure 1). Northern Prairie Skinks are found
in the eastern third of Nebraska, and extend west along-
side the Platte River, with a distribution along the west-
ern edge of the tallgrass ecoregion and analogous habi-
tats of the Great Plains (Scott 2005, Ballinger et al. 2010,
Fogell 2010, Geluso and Harner 2013a). This species in-
habits prairies and woodland edges with loose, loamy,
or sandy soils (Brackenridge 1943, Jones et al. 1981, Scott
2005, Ballinger et al. 2010, Fogell 2010, Geluso and Harner
2013a, Danielsen et al. 2014). Jones et al. (1981) and Geluso
and Harner (2013a) frequently observed Northern Prairie
Skinks across a diverse range of grassland pastures and
along ecotones of forested and grassland habitats, simi-
lar to our results. This species was absent from only two
sites, which both displayed higher WISs, with FKP having
a score of 4.43 and SMW having a score of 4.67 (Table 1).
These systems were likely less connected to groundwater
and therefore supported a more xeric flora commensurate
with the regional rainfall regime (Currier 1995, Henzsey
et al. 2004, Kaul et al. 2012). Our results show a marginal
negative relationship between relative abundance and
WIS, suggesting a potential selection against the driest
sites locally by this species. It is important to note that
all terrestrial sites surveyed were on the upland contin-
uum (WIS range = 3.44 to 4.67; Table 1), and therefore
this finding may represent a selection against the driest
sites rather than for the wettest. Though our study area
is predominantly composed of lowland tallgrass prairie

and wet meadow habitats, the highest sandy ridges tend
to support a more mixed grass flora (Currier 1995, Hen-
zsey et al. 2004, Kaul et al. 2012). It is notable that vege-
tative cover in tallgrass prairies generally exceeds that of
drier mixed grass prairies (Lane et al. 200, Nippert et al.
2011). Danielsen et al. (2014) found, in Manitoba, a signif-
icant increase in Northern Prairie Skink captures as cover
abundance per acre increased. As cover supplies food,
shelter, and protection from predators for this species,
limited use at certain sites or habitats may be explained
by inadequate cover of live or senesced (litter) vegetation
(Danielsen et al. 2014).

Morphometrics - We captured ten adult Northern Prai-
rie Skinks averaging 59.57 + 3.78 mm for SVL and 103.89
* 23.46 mm for tail length (Table 2). Geluso and Harner
(2013a) recorded similar measurements within the CPRV
with an average snout-vent length of 56.7 + 14.1 mm for
all captured individuals. However, Somma (1987) docu-
mented a higher average SVL of 72.4 mm for adult North-
ern Prairie Skinks in Nebraska. Previous measurements
suggest adults range from 50 to 90 mm in snout-vent
length with males tending to be slightly smaller (50-79
mm) than females (52-90 mm; Lynch 1985, Ballinger et
al. 2010). These differences in averages may be due to the
use of only reproductive females by Somma (1987) or a
regional difference in size of this species between east-
ern Nebraska and the CPRV. We captured four juvenile
Northern Prairie Skinks averaging 44.98 + 3.02 mm for
SVL and 60.43 £ 27.26 mm for tail length as well (Table 2).
As hatchlings Prairie Skinks are approximately 24 to 26
mm in snout-vent length, these measurements may sug-
gest that our captured juveniles were from the previous
year (Ballinger et al. 2010). Tail measurements were also
recorded for all captures, however, considering the fre-
quency of autotomy and regeneration of the tail in North-
ern Prairie Skinks, data is mostly lacking for comparison
(Ballinger et al. 2010). Lynch (1985) and Ballinger et al.
(2010) indicate that the tail is about the same length as
the body in juveniles but is about one to two times the
length of the body in adults. Our results broadly agree
with this assertion as adult tail lengths were on average
1.74 times longer than SVLs. However, the average juve-
nile tail length to SVL ratio was intermediate (1.34) fol-
lowing Ballinger et al. (2010), supporting our hypothesis
that juveniles may represent individuals born during the
previous year’s growing season.

Activity Patterns - Northern Prairie Skinks appeared
most active during the beginning of June, but captures
occurred throughout the study (Figure 2). This perceived
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spike in activity in early June (i.e. week 1 and 2) corre-
sponds with the mating season of this species, as breed-
ing occurs in late May with oviposition following 2 to 3
weeks later in mid to late June (Somma 1987, Ballinger
et al. 2010, Fogell 2010, Geluso and Harner 2013a). Ge-
luso and Harner (2013a) recorded the greatest number
of captures of this species in June as well, crediting the
Northern Prairie Skinks” increased activity to movement
related to mating and nest cavity construction. Activity
markedly drops after mating as both sexes restrict move-
ments with females focusing on brooding their eggs (Scott
2005). Northern Prairie Skink activity levels are not re-
ported to increase again until after young hatch, which
may explain lower capture rates between weeks 3 and 8
(Scott 2005; Figure 2).

Woodhouse’s Toad (Anaxyrus woodhousii)

Habitat Associations - We captured Woodhouse’s Toads
(i.e. fifteen individuals) in a sandy mixed grass prairie
about 6 km south of the Platte River near Fort Kearny
(FKP; 40.602667°N, 99.008383°W) and in a sandy up-
land ridge about 400 m south of the Platte River (MMR;
40.772567°N, 98.475050°W; Table 1, Figure 1). Our results
indicated abundance was positively associated with bare
ground percentage, which is similar to findings by Grant
et al. (2015) suggesting bare ground was the strongest
habitat correlate of Woodhouse’s Toad site occupancy.
The prairie site dominated by Japanese Bristlegrass (Se-
taria faberi) and American Bird’s-foot Trefoil (Lotus pur-
shianus), was composed of a FACU-UPL plant commu-
nity (WIS=4.43; Table 1). The ridge site was dominated
by Sand Lovegrass (Eragrostis trichodes) and Purple Poppy
Mallow (Callirhoe involucrata), supporting a FAC-FACU
plant community (WIS=3.67; Table 1). As this species is
considered to be the most abundant toad in Nebraska
with relatively broad habitat requirements, these findings
are not surprising (Hudson 1985, Ballinger et al. 2010).
Woodhouse’s Toads have been found in a variety of habi-
tats ranging from relic mixed grass prairies and woodland
edges to human settlements (Bragg 1940, Ballinger 1980,
Jones et al. 1981, Ballinger et al. 2010, Fogell 2010, Geluso
and Harner 2013a). A preference for loose or sandy soil
near water has been previously indicated which is exhib-
ited in our results as well, as both sites where this spe-
cies was captured were composed of sandy soil (Ballinger
et al. 2010, Fogell 2010; Table 1). This species will also
breed in most bodies of water, as they are not dependent
on rainfall for reproduction, and both sites were in close
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proximity to standing water (i.e. prairie=11 m, ridge=37.5
m, Table 1; Bragg 1940, Ballinger 1980, Jones et al. 1981,
Geluso and Harner 2013a).

Morphometrics - The majority of our Woodhouse’s
Toad captures were juveniles (i.e. 14 out of 15), with a
SVL averaging around 25.15 mm * 6.77 mm (Table 2).
Geluso and Harner (2013a) recorded similar measure-
ments in the CPRYV, as all juveniles captured had a SVL
<35 mm. Similarly to Geluso and Harner (2013a), our
first detections of juvenile Woodhouse’s Toads in July
measured about 20 mm. Woodhouse’s Toads in South
Dakota measured similarly (x = 27.3 mm SVL) for indi-
viduals that metamorphosed in June (Underhill 1960).
However, Underhill (1960) noted that larger individu-
als captured in June were between 25 and 50 mm, as
these individuals were considered to be born the previ-
ous year and not fully developed to adult size ranges.
Our juvenile captures in June were also between 25 and
50 mm, which may suggest that Woodhouse’s Toads in
Nebraska occasionally require two years to fully ma-
ture like the individuals in South Dakota (Underhill
1960). This may be related to regional differences (i.e.
climatic influences, etc.), as the growth rate of this spe-
cies in South Dakota is approximately half that for in-
dividuals in Oklahoma (Bragg 1940, Underhill 1960).
However, this represents a preliminary hypothesis for
future testing and not a substantiable inference consid-
ering the limited amount of pertinent data collected dur-
ing this study. The largest Woodhouse’s Toad captured,
and only adult, had a snout-vent length of 60.9 mm.

Activity Patterns - The month of July appeared to be
the most active time for Woodhouse’s Toads based on
our total captures across all sites (Figure 2). It is impor-
tant to note that even though this species is not depen-
dent on rain for reproduction, activity levels increase
during and shortly after rain events (Bragg 1940, Ball-
inger 1980, Jones et al. 1981, Goldowitz and Whiles
1999). Woodhouse’s Toads emerge in early to mid-April
and remain relatively active until October, with early ac-
tivity dependent on mild winter temperatures and late
activity levels generally decreasing as fall weather be-
gins (Ballinger et al. 2010, Fogell 2010). The previous
winter and spring prior to our study were abnormally
cold and wet which may have delayed breeding in Ne-
braska, as Underhill (1960) mentioned a similar occur-
rence with dry springs and cold nights in South Dakota.
However, as Geluso and Harner (2013a) reported, this
species was also most active in July during their study.
Though temperatures may impact emergence timing it
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appears that Woodhouse’s Toads may consistently be
most active in the middle of the summer in the CRPV,
at least in terms of movement.

Boreal Chorus Frog (Pseudacris maculata)

Habitat Associations - We captured Boreal Chorus Frogs
in a loamy, lowland tallgrass prairie, hosting a faculta-
tive upland plant community with a WIS of 4.00 (Ta-
ble 1). This species was only detected at a site about
400 m south of the Platte River (MMP; 40.771767°N,
98.475967°W) with Big Bluestem (Andropogon gerardii)
as the dominant grass and Whorled Milkweed (Ascle-
pias verticillata) as the dominant forb (Table 1, Figure 1).
As habitat generalists, Boreal Chorus Frogs are abun-
dant statewide in a broad range of habitats from open
woodlands to grasslands near small bodies of temporary
water (Ballinger 1980, Jones et al. 1981, Ballinger et al.
2010, Fogell 2010, Mushet et al. 2012, Geluso and Harner
2013a). Geluso and Harner (2013a) found this species
most abundant in shallow and intermittent bodies of wa-
ter, likely reflecting an avoidance of water inhabited by
predatory fish and Bullfrogs (Ballinger et al. 2010). Our
data suggested that Boreal Chorus Frog relative abun-
dance may be positively related to the distance of a site
from woodland habitat, corresponding with previously
noted preferences of this species for grassland habitats
in Nebraska (Ballinger et al. 2010; Table 1).
Morphometrics - All of our Boreal Chorus Frog cap-
tures were juveniles with an SVL averaging around 14.82
1 0.26 mm (Table 2). Previous measurements from Fo-
gell (2010) suggest that adults of this species in Nebraska
do not exceed more than 33 mm in length, with Lynch
(1985) recording males averaging 26 mm SVL and fe-
males averaging 28 mm SVL. Ballinger et al. (2010) noted
that Western Chorus Frogs (Pseudacris triseriata, sensu
lato, includes P. maculata; Lemmon et al. 2007) in Ne-
braska appear to vary geographically in size, with the
eastern populations recording larger adult average mea-
surements (i.e. males = 26.3 mm, females = 27.8 mm)
than western populations (i.e. males = 24.5 mm, females
= 26.4 mm). While body size has been found to be an in-
adequate indicator of age for mature male Boreal Cho-
rus Frogs, the large difference between our results and
previous reports is likely due to a difference in matu-
rity level (i.e. juvenile vs. adult). Captures during our
study corresponded with the time of emergence for
this species from metamorphosis, when they generally
range from 7.5 to 11 mm SVL, suggesting that the Boreal

Chorus Frogs captured in our study were likely just be-
yond metamorphosis in age (Ballinger et al. 1979, Lynch
1985, Platz and Lathrop 1993, Ballinger et al. 2010).

Activity Patterns - The month of June, particularly
weeks 2 and 3, resulted in our only captures of Boreal
Chorus Frogs (Figure 2). Goldowitz and Whiles (1999)
documented peaks in activity in April and November,
however, our shorter study did not evaluate those time
periods. Geluso and Harner (2013a) recorded the greatest
number of captures in July. However, as Boreal Chorus
Frogs reproductive activity is generally continuous from
early March through late May, with heavy thunderstorms
reopening the breeding season occasionally, our recorded
high activity level is most likely due to the emergence of
new metamorphs (Jones et al. 1981, Ballinger et al. 2010,
Fogell 2010, Geluso and Harner 2013a, Brinley Buckley et
al. 2021; Figure 2). Geluso and Harner (2013a) noted sim-
ilar findings as the majority of their captures in July were
of recent metamorphs.

American Bullfrog (Lithobates catesbeianus)

Habitat Associations - We captured American Bullfrogs in
a sandy, mixed grass prairie, hosting a facultative up-
land plant community with a WIS of 4.43 (Table 1). This
species was only detected at a site about 6 km south of
the Platte River near Fort Kearny (FKP; 40.602667°N,
99.008383°W) with Japanese Bristlegrass as the domi-
nant grass and American Bird’s-foot Trefoil as the dom-
inant forb (Table 1, Figure 1). The native distribution for
this species in Nebraska is unknown, due to active stock-
ing programs, resulting in a range throughout the state
(Lynch 1985, Ballinger et al. 2010, Fogell 2010). As Amer-
ican Bullfrog tadpoles overwinter, this species is depen-
dent on permanent bodies of water for habitat (Ballinger
et al. 2010, Fogell 2010, Geluso and Harner 2013a). Shulse
et al. (2010) found that this species was abundant in wet-
lands with open ponds possessing permanent hydrology
and increasing slope. Our results showed that American
Bullfrog capture rates decreased as distance to water in-
creased and capture rates increased with vegetation spe-
cies richness as well as exotic species cover. However,
similarly to the habitat correlates we observed regard-
ing Plains Leopard Frogs, the associations with vegetative
community characteristics are likely indirect and more re-
flective of widely fluctuating hydrological disturbances
than floral diversity or exotic species cover (Ward et al.
1999, Casanova and Brock 2000, Davis et al. 2000). As this
species frequents permanent bodies of water, the close
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proximity to semi-permanent water (dist.=11.0 m) at this
site is moderately surprising (Table 1). However, as Gahl
et al. (2009) found, American Bullfrogs regularly use tem-
porary wetlands, and suggested that the importance of
this non-breeding habitat is due to predation protection,
intraspecific competition, or as stepping stones for dis-
persal and migration.

Activity Patterns - The end of July, within week 7, re-
sulted in our only captures of American Bullfrogs, indi-
cating a higher activity level based on captures across all
sites (Figure 2). This compares to the recorded breeding
season of this species, which extends from May through
July, as American Bullfrogs begin breeding later than all
other anurans in Nebraska (Ballinger et al. 2010, Fogell
2010). However, the captures may instead be related to
the flooding that occurred throughout the CPRV during
weeks 5 and 6, as this species is known to make extensive
migrations to different bodies of water during precipita-
tion events (Fogell 2010).

Painted Turtle (Chrysemys picta)

Habitat Associations - We captured two Painted Turtles at
South Brown slough (40.790600°N, 98.468550°W) about
850 m north of the Platte River’s main channel (Appen-
dix 1). This species is distributed statewide in Nebraska,
inhabiting nearly any permanent aquatic habitat (Jones
et al. 1981, Lynch 1985, Ballinger et al. 2010, Fogell 2010,
Geluso and Harner 2013a). While Painted Turtles mainly
associate with ponds and lakes, slow-moving streams
and sloughs also provide acceptable habitat (Jones et al.
1981, Fogell 2010, Geluso and Harner 2013a). Geluso and
Harner (2013a) previously observed Painted Turtles on
logs within South Brown slough as well.

Activity Patterns - The end of July, within week 8, re-
sulted in all of our Painted Turtle captures (Figure 2).
Painted Turtle activity levels increase with water tem-
peratures above 10°C, but this species can regularly be
found from March through mid-October (Ernst 1971, Fo-
gell 2010). Mating occurs from late April to mid-June,
with the nesting season extending from June to July
(Ernst 1971, Ballinger et al. 2010, Fogell 2010). The con-
centration of our results during week 8 may be due to
increased movement associated with nesting season or
the heavy precipitation event that occurred which al-
tered the habitat, as multiple trees were uprooted along
the slough.
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Plains Leopard Frog (Lithobates blairi)

Habitat Associations - Plains Leopard Frogs were captured
in a sandy mixed grass prairie, hosting a facultative up-
land plant community (WIS=4.43), about 6 km south of
the Platte River near Fort Kearny (FKP; 40.602667°N,
99.008383°W; Table 1, Figure 1). The site was dominated
by Japanese Bristlegrass and American Bird’s-foot Trefoil
and was within close proximity to semi-permanent water
and relatively far from a woodland (wetland dist.=11.0
m, woodland dist.=238.5 m; Table 1). As Plains Leopard
Frogs are generally associated with grasslands and shal-
low bodjies of water throughout eastern and southern Ne-
braska, our results correspond with previously recorded
habitat characteristics for this species (Lynch 1978, Jones
et al. 1981, Brown 1992, Ballinger et al. 2010, Fogell 2010,
Shulse et al. 2010, Geluso and Harner 2013a; Table 1). In-
terestingly, our results also demonstrated a positive re-
lationship between Plains Leopard Frog abundance and
vegetative species richness as well as exotic plant cover.
However, this is likely an indirect relationship reflective
of their respective associations with a dynamic ecotone.
The FKP site exists along the upland edge of an ecotone
between aquatic and terrestrial environments, where
the wetland experiences widely fluctuating hydrology,
which has been linked to high vegetative diversity and
occasionally biological invasions of exotic vascular plants
(Ward et al. 1999, Casanova and Brock 2000, Davis et al.
2000). Upland buffer areas surrounding wetlands are es-
sential to supporting amphibian life histories, protecting
water quality, and reducing unnatural rates of wetland
sedimentation (Reddy and Gale 1994, Gleason and Euliss
1998, Semlitsch et al. 2003). Therefore, it is not surpris-
ing we detected Plains Leopard Frogs in this wetland-
adjacent zone.

The location of Plains Leopard Frogs within a pre-
dominantly sandy soil area contrasts with the ecologic
partition that is found between this species and North-
ern Leopard Frogs (Lithobates pipiens; Lynch 1978, Lynch
1985, Ballinger et al. 2010). These two species have been
found to select for different substrates, with Plains Leop-
ard Frogs preferring loess soils while Northern Leop-
ard Frogs predominate in sandy soils (Lynch 1978,
Lynch 1985, Ballinger et al. 2010). The CPRV is near
the southern edge of the Northern Leopard Frog’s geo-
graphic range, which appears to be contracting as a re-
sult of several factors, and is well within but toward the
northern end of the Plains Leopard Frog range (Smith
and Keinath 2007, Ballinger et al. 2010). Christian and
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Bailey (1991) suggest that both species may exist in re-
cently re-inundated wetlands in regions where the spe-
cies are sympatric, particularly before one species can
displace the other. Relatedly, Dunlap and Kruse (1976)
documented hybrids of Northern and Plains Leopard
Frogs in the Platte River Valley, which had intermedi-
ate physical characteristics between the two species. This
species was the most abundant herptile on Crane Trust
lands per Jones et al. (1981) and the fourth most encoun-
tered species by Geluso and Harner (2013). However,
our study’s only captures occurred off Crane Trust prop-
erty. This is likely a result of site selection as we placed
pitfall traps at terrestrial locations that were categori-
cally non-wetland, and did not employ anuran-focused
traps at aquatic (permanent wetland) sites. Unsurpris-
ingly, the site at which we detected Plains Leopard Frogs
(FKP) was the closest to water (11 m; Table 1).
Morphometrics - We captured a total of two juvenile
Plains Leopard Frog individuals, averaging 41.40 + 2.40
mm for SVL (Table 2). Newly metamorphosed juveniles
of this species have been recorded ranging 28-30 mm,
with adults in Nebraska measuring between 50-101 mm
for SVL (Lynch 1985, Ballinger et al. 2010, Fogell 2010, Ge-
luso and Harner 2013a). It is notable that our results are
again intermediate between these two life stages, as they
have been regarding most of our anuran species. Wells
(2010) indicates that dispersal is more frequently observed
regarding juvenile anurans. It is possible that several spe-
cies of anurans in the CPRV are dispersing across up-
land habitats following an initial period of growth and
development in their natal wetlands (Wells 2010). Com-
paratively, our results appear larger than average for ju-
veniles, which may be explained by a percentage of the
tadpoles overwintering and metamorphosing during
early spring (Ballinger et al. 2010, Fogell 2010). Interest-
ingly, Geluso and Harner (2013a) found that the average
SVL of all Plains Leopard Frogs trapped in their study
was 38.1 £ 11.6 mm, which consisted mostly of juveniles,
indicating that the pattern of physiological development
observed in our study may be common regionally.
Activity Patterns - The last week of the study (end
of July) resulted in our only captures of Plains Leop-
ard Frogs (Figure 2). Brown (1992) found that, depend-
ing on local environmental conditions, breeding for this
species can occur from February through October. How-
ever, in Nebraska the breeding season is relatively con-
stricted, with the majority of breeding activity occurring
from March to May and periodically extending through-
out the summer based on precipitation events (Lynch

1978, Jones et al. 1981, Ballinger et al. 2010). Our results
likely reflect the time of metamorphosis for Plains Leop-
ard Frogs from tadpoles to juveniles, as previous records
note newly metamorphosed frogs from mid-June to Au-
gust (Jones et al. 1981, Fogell 2010, Geluso and Harner
2013a). Geluso and Harner (2013a) observed similar find-
ings as their greatest number of captures occurred in July,
consisting mostly of juveniles.

Lined Snake (Tropidoclonion lineatum)

Habitat Associations - Lined Snakes were captured in
loamy, lowland tallgrass prairies about 400 m south
(MMP; 40.771767°N, 98.475967°W) and about 1.2 km
north of the Platte River’s main channel (RP; 40.787417°N,
98.484267°W; Table 1, Figure 1). The MMP site was dom-
inated by Big Bluestem, Whorled Milkweed, and com-
posed of a facultative upland plant community (WI1S=4.00;
Table 1). The RP site was dominated by Smooth Brome
(Bromus inermis) and White Heath Aster (Aster ericoides),
but also included a codominant A. gerardii component,
and supported a facultative plant community (WIS=3.44;
Table 1). Found mainly in eastern and southeastern Ne-
braska, with westward distribution along the Platte
River, this species inhabits prairies, savannas, and wood-
land edges (Ballinger et al. 2010, Fogell 2010, Geluso and
Harner 2013a). The Lined Snake demonstrated no signif-
icant preferences in our analysis (Table 1). Fogell (2010)
noted that Lined Snakes occur most frequently near wet-
land associations. However, Geluso and Harner (2013a)
observed this species most often in uplands (i.e., grass-
lands) as compared to wetlands (i.e., sloughs). Nonethe-
less, this seeming contradiction makes sense when one
considers the character of habitat within the CPRV (Cur-
rier 1995, Henszey et al. 2004). Wetland habitats of vary-
ing size exist within a grassland matrix where small eleva-
tional changes can result in significant hydrological shifts
across a short lateral distance (Currier 1995, Henszey et
al. 2004). Our results provide some support for this as-
sertion as Lined Snakes were most common at sites with
significant Big Bluestem cover, which is regionally abun-
dant as a result of the shallow groundwater provided by
the Platte River (Currier 1995, Henszey et al. 2004, Kaul
et al. 2012). This species is often dominant or codominant
in subirrigated lowland tallgrass prairies, which are to-
pographically just above wetland habitats such as wet
meadows and support a more mesic flora than would re-
sult from the regional rainfall regime alone (Currier 1995,
Henszey et al. 2004, Kaul et al. 2012; Table 1).
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Activity Patterns - Lined Snakes were captured in the
middle of June and at the end of July, indicating that this
species is relatively active throughout a significant por-
tion the summer (Figure 2). Ballinger et al. (2010) and Fo-
gell (2010) have both observed similar behavior as this
cold-tolerant species emerges in late March and remains
active until October.

Common Lesser Earless Lizard (Holbrookia
maculata)

Habitat Associations - Our only captured individual
was found on a sand ridge prairie about 6 km south of
the Platte River near Fort Kearny (FKR; 40.602917°N,
99.008300°W; Table 1, Figure 1). The site was dominated
by Prairie Sand Reed (Calamovilfa longifolia) and Western
Ragweed (Ambrosia psilostachya; Table 1), supporting a
predominantly facultative upland plant community (WIS
= 4.2; Table 1). Research indicates that Common Lesser
Earless Lizards prefer upland habitats with sandy soils
and sparse vegetation in the Great Plains (Ballinger et al.
1979, Lynch 1985, Ballinger and Watts 1995, Rogers 2018).
Our results are typical in that this upland habitat con-
tained sandy soils but atypical in that the site had 80%
vegetative cover within the 0.5 m to 2.0 m height range,
and only 10% bare ground. Ballinger and Watts (1995)
found that the Common Lesser Earless Lizard, in a Sand-
hills prairie in Nebraska, decreased markedly within one
decade following the removal of cattle grazing and con-
current increase in vegetative cover. By targeting areas
without cattle grazing, it is possible that our capture rates
of this species were artificially low. As Lynch (1985) notes
this species is not common within river corridors. This
unique detection demonstrates the presence of relatively
isolated occurrences in remnant Sandhills prairies south
of the Platte River, which likely existed just outside of the
historic floodplain (Williams 1978, Fogell 2010, Kaul et al.
2012). These prairie fragments exist in a relative sea of ag-
riculture within one of the most productive corn and soy-
bean growing areas within the Great Plains (Dappen et al.
2008, Thormodsgard 2009). Rotational grazing may help
maintain isolated populations of Common Lesser Earless
Lizards in these unique and remote environments (Ball-
inger and Watts 1995).

Cope’s Gray Treefrog (Hyla chrysoscelis)

Habitat Associations - We captured one adult Cope’s Gray
Treefrog (SVL=34.30 mm) in a loamy, lowland tallgrass
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prairie about 400 m south of the Platte River (MMP;
40.771767°N, 98.475967°W; Table 1, Table 2, Figure 1).
The prairie was dominated by Big Bluestem and Whorled
Milkweed and supported a predominantly facultative up-
land plant community (WIS=4.00; Table 1). Cope’s Gray
Treefrogs have a historic distributional limit at southeast-
ern Nebraska and show a preference for riparian wood-
lands and oak savannas near ephemeral and permanent
bodies of water (Pittman et al. 2008, Ballinger et al. 2010,
Fogell 2010, McLean et al. 2015). Interestingly, the site
where we captured the Cope’s Gray Treefrog was the fur-
thest distance to a woodland (dist.=731m) of all our sites.
A small grouping of isolated trees nearby (dist.=70m),
despite no identification as a woodland, may have pro-
vided acceptable habitat for this species (Table 1). How-
ever, McLean et al. (2015) recorded this species a consid-
erable distance (~260 m) from woodland habitat in the
CPRYV vocalizing from a Smooth Brome culm about 24 m
from the nearest wetland in late June of 2014. Similarly,
Jaslow and Vogt (1977) found this highly arboreal spe-
cies to inhabit grasslands in Wisconsin on the western
edge of its range.

Our Cope’s Gray Treefrog capture was from a prairie
across the main channel of the Platte River from where
McLean et al. (2015) located this species. This suggests
Cope’s Gray Treefrogs are relatively widespread locally,
as they have now been detected north and south of the
main channel of the Platte River (>300 m channel width
in this area; Caven et al. 2019b), and on island as well as
non-island habitats. Considerable debate exists regard-
ing the nature of recent detections of Cope’s Gray Tree-
frogs west of their historic range, particularly along the
Platte River (Ballinger et al. 2010, McLean et al. 2015, Tye
et al. 2017, Carlson and Geluso 2018). It is unclear if the
detected individuals represent a disjunct population that
was previously undetected, were introduced through hu-
man action (mechanically assisted dispersal), or if recent
detections represent range expansion associated with hab-
itat change (e.g. - increased tree cover), climatic shifts (e.g.
- increased annual minimum temperatures), or a combi-
nation of factors (Fogell 2010, McLean et al. 2015, Tye et
al. 2017, Carlson and Geluso 2018). Data from recent call
surveys conducted at Mormon and Shoemaker Islands
from 2018 to 2020 suggest that Cope’s Gray Treefrogs are
relatively widespread across both islands, indicating that
regardless of their origin, the species may be becoming lo-
cally prevalent in a way they were not historically (Ball-
inger 1980, Ballinger et al. 2010, Geluso and Harner 2013a,
Caven and Malzahn 2019, Caven 2020).
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Plains Gartersnake (Thamnophis radix)

Habitat Associations - We captured one Plains Gartersnake
in a sandy, upland ridge about 100 m north of the Platte
River’s north channel (NBR; 40.798600°N, 98.469850°W;
Table 1, Figure 1). The ridge was dominated by Smooth
Brome and Western Ragweed, hosting a predominantly
facultative upland plant community (WIS=3.75; Table
1). As the most common snake species in Nebraska, the
Plains Gartersnake is distributed statewide with preferred
habitat found in prairies with wetland associations, such
as river valleys, ponds, lakes, marshes, and sloughs (Jones
et al. 1981, Lynch 1985, Ballinger et al. 2010, Fogell 2010,
Geluso and Harner 2013a). As we only captured a single
Plains Gartersnake it is hard to make inferences about
habitat associations as well as activity patterns. How-
ever, the site and time period in which this species was
captured are reflective of previously documented habi-
tat preferences and activity patterns (Ballinger et al. 2010;
Table 1). For instance, this site (NBR) was just over 15 m
from a wetland slough.

Study Limitations

This study represents an initial attempt to quantify some
of the habitat associations of CPRV herptiles. However,
our sites did not represent the full range of hydrolog-
ical variability in the CPRV. A majority of terrestrial
sites existed across an upland continuum including low-
land tallgrass prairie, woodland, sand ridge prairie, and
mixed grass prairie, and aquatic sampling sites included
permanent sloughs and a pond. However, the CPRV is
known for having a broad swath of transitional habi-
tats including temporary and semipermanent wetlands
such as wet meadows and shallow marshes, which pro-
vide preferred habitat for several anuran species (Gold-
owitz and Whiles 1999). These habitats were notably ab-
sent from our sampling scheme. This likely explains the
absence of Plains Leopard Frogs from most of our sam-
pling sites on Mormon and Shoemaker Islands where
they have been commonly recorded in past studies
(Goldowitz and Whiles 1999, Geluso and Harner 2013).
A large number of anurans detected during our study
may well represent dispersals, which would align with
the high number of juveniles we captured (Wells 2010).
Our study represents a relatively modest and explor-
atory effort covering 11 sites (7 terrestrial, 4 aquatic) and
employing a diversity of trap types including funnel,
pitfall, hoop, box, and cover board traps. Abundance

estimates may be biased as we simply presented cap-
tures per unit effort during this study and did not use
mark-recapture techniques (White and Burnham 1999).
Moreover, a single array cannot reliably sample species
presence, absence, or abundance at an entire site and
some individuals and/ or species were certainly missed.
These study limitations, however, do not negate the hab-
itat associations, morphometric characteristics, or activ-
ity patterns of the species detected, but inferences based
upon our exploratory results should be carefully applied
and limited in scope. Caution may be particularly impor-
tant regarding morphometric measurements, as these are
ectothermic species influenced by environmental con-
ditions and data were collected during only a single
growing season. Another limit to our study design was
that not all trap types were deployed at all sites; we at-
tempted to account for this statistically but there is still a
possibility that site-level factors influenced our estimates
of capture success per trap type (Mengak and Guynn
1987). Given our small sample size and the fact we did
not sample across a complete hydrological gradient, our
findings should be interpreted with some caution and
only within the contexts of the existing literature.

Conclusions

Our findings indicate that the Northern Prairie Skink is
one of our most widely distributed species and likely se-
lects against the driest terrestrial sites in the CPRV. The
Six-lined Racerunner, by contrast, is locally abundant in
appropriate habitat with significant bare ground and is
likely associated with more xeric landscape features and
sandy soils. Additional findings of note include the dis-
covery of a Cope’s Gray Treefrog in a prairie dominated
site where they had not been previously detected, pro-
viding further evidence of this species” increasingly wide-
spread distribution in the CPRV. Additionally, we doc-
umented a Common Lesser Earless Lizard in an isolated
Sandhills mixed grass prairie remnant south of the Platte
River just outside of the historic floodplain. For four of the
five anuran species detected, we predominantly captured
juveniles. Given that we trapped categorically upland
sites, this fits with the conclusions of Wells (2010) that ju-
venile anurans may be more likely than adults to disperse
relatively widely across terrestrial habitats. Though up-
land grassland habitats may appear less important than
wetlands to anuran populations they provide important
dispersal and migration corridors that keep populations
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genetically connected (Semlitsch et al. 2003). These find-
ings underscore the importance of maintaining a mosaic
of habitats to sustain a dynamic and diverse herpeto-
fauna community, where individual species demonstrate
unique habitat associations, often specific to developmen-
tal stage. Our exploratory analyses provide insights into
species development, habitat associations, and herpeto-
fauna ecology in the CPRV, but more intensive work is
certainly needed. We recommend more exhaustive stud-
ies across a wider range of both private and conservation-
owned properties in the CPRV to fully document the ex-
tant herpetofauna community regionally. Secondly, we
recommend sampling across the diversity of soil types
and flooding frequencies documented in the CPRV.
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Appendix 1. Metadata for sites surveyed from 5 June to 30 July 2019 within the Central Platte River Valley, including: system type
as terrestrial (TR) or aquatic (AQ), Latitude (Lat.) and Longitude (Lon.), starting (St.) and ending (End) trap dates, total nights trapped
(NTs; accounts for days traps were closed due to moisture), trap types deployed at each site including pitfall (PF), funnel (FN), hoop
(HP), box (BX), and cover board (CB), as well as total traps (TTL TRPs), total trap nights (TTL TRP NTs; total nights*total traps), to-
tal captures of all species (TTL CPs), total captures per trap night all species (CPs/NT).

TTL TTL TTL CPs/

Site SYS Lat, Lon. St. End NTs PF FN HP BX CB TRPs TRPNTs CPs NT

Caddis Slough AQ N40°48.515, 6/7 7/30 50 0 0 0 2 0 2 100 0 0.000
W98°22.912

Martin’s Meadows Pond AQ N40°46.356, 6/5 7/30 52 0 0 0 2 0 2 104 0 0.000
W98°28.603

South Brown Slough AQ N40°47.436, 6/6 7/30 51 0 0 2 0 0 2 102 2 0.020
W98°28.113

North Brown Slough AQ N40°47.919, 6/4 7/30 53 0 0 2 0 0 2 106 0 0.000
\W98°28.186

Fort Kearny Ridge TR N40°36.175, 6/6 7/3 24 2 1 0 0 0 3 72 4 0.056
W99°00.498

Fort Kearny Prairie TR N40° 36.102, 7/3 7/30 22 2 1 0 0 0 3 66 10 0.152
W99° 0.486

Martin’s Meadows Ridge TR N40°46.354, 6/5 7/30 51 2 0 0 0 3 5 255 39 0.153
\W98°28.503

Martin’s Meadows Prairie TR N40°46.306, 6/5 7/30 48 2 0 0 0 3 5 240 16 0.067
W98°28.558

Ruge Prairie TR N40°47.245, 6/4 7/30 50 2 0 0 0 3 5 250 9 0.036
\W98°29.056

Southeast Mormon TR N40°47.706, 6/7 7/30 49 2 0 0 0 2 4 196 0 0.000
Woodland W98°24.004

North Brown Ridge TR N40°47.916, 6/4 7/30 49.5 2 0 0 0 3 5 247.5 4 0.016
W98°28.191
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