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ABSTRACT

Blanding’s turtles (Emydoidea blandingii) are currently threatened or endangered across their
range in the United States and Canada due to habitat destruction and fragmentation. In Iowa, a
recent survey from 2010 states that they currently reside in only 26 of the original 45 counties
they historically inhabited. Due to the habitat differences across their range, developing survey
protocols for the prairie pot-hole region of northwest lowa is needed. Within Dickinson, Clay,
and Palo Alto counties of lowa, Blanding’s turtles have been detected historically and contain a
greater abundance of wetland habitats than the surrounding counties. The goal of this project was
to assess different survey and capture techniques to inform future monitoring programs for
Blanding’s turtles in this region of lowa. I used visual rapid assessments and hoop net trapping to
detect, capture, and mark Blanding’s turtles throughout the 2020 and 2021 field seasons. These
surveys and trapping efforts were mostly conducted throughout the month of June, which is later
than most literature would recommend due to reduced turtle basking behavior. However, due to
the proliferation of submergent vegetation as the summer progressed, it seems likely that the
detection of this species could be greater using these methods later into the summer as turtles
venture out into more open areas of wetlands. In addition, these methods led to the discovery of
multiple viable Blanding’s turtle populations and new sites where the species is present. An
additional spatial analysis concluded the presence of perennial streams in turtle home ranges
which could be an important habitat factor for their existence in the boom-and-bust cycles of the
prairie. Further research needs to be conducted using these methods for developing a more robust
dataset to determine the effectiveness of this method. Long-term monitoring will be initiated
using a field maps survey created by lowa Lakes Community College students for increasing
efficiency of data collection by managers and other professionals that encounter this species. In
addition, funding for the purchase of 25 radio transmitters has been received for marking and
tracking adult male and female turtles. These data will give a population-level understanding of
future conservation action needed for their habitat management.
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INTRODUCTION

Background

Habitat loss and degradation of ecosystems coupled with climate change and other
anthropogenic factors has significantly impacted the world’s biodiversity and ultimately
extinction of many species. Reptiles are especially of concern considering approximately 20% of
this class is threatened with extinction (Fyson and Bluon-Demers 2019). Freshwater turtles are
currently listed as a group of high concern due to nearly 40% of these species being listed as
threatened by the International Union for Conservation of Nature (IUCN) (Rhodin et al. 2010).
Leading causes of these growing declines are due to anthropogenic impacts such as
fragmentation and loss of remaining suitable habitats (Turtle Conservation Fund 2002).
Furthermore, many of these species are predominately aquatic, but may spend significant
amounts of time on land traveling between wetlands, rivers, streams, and desired nesting sites
(e.g., Bowne 2008, Roe and Georges 2008). Due to these overland travels and need for adjacent
terrestrial habitats, these species often need to be conserved on a landscape level.

Conservation planning for freshwater turtles needs to encompass not only landscape
composition, but how these habitats are patchy and spaced among different land use types
(Refsnider and Linck 2012). This consideration must especially be prioritized for rare species
(Simberloff 1988), such as the Blanding’s turtle (Emydoidea blandingii). Aside from previously
listed habitat concerns, E. blandingii are also unique in their delayed sexual maturity of 14-16
years of age. When coupled with the potential for nesting females crossing roadways for creating
nests, these populations can be adversely affected by just a few adult female deaths (Congdon et

al. 1993; Congdon and Keinath 2006).



Species Information

Blanding’s turtles are a medium-sized (up to approximately 254 mm straight carapace
length) turtle with a dark, domed shell often containing yellow spots or speckles across the
carapace (Henning and Hinz, 2016; Congdon et. al. 2008; Hamernick 2000). Distinct
identification features of this species include a bright yellow throat, yellow and black blotched

plastron, rounded beak, and a domed carapace (Figure 1).

Figure 1: Physical characteristics for the identification of Blanding’s turtles.



Other characteristics include longer necks than other similar freshwater turtles, 24 total marginal
scutes, and a more rounded beak than other freshwater turtles found in Iowa. There is no known
sexual dimorphism between male and female turtles, but plastral concavity in males and distance
of the cloacal opening from the carapacial margin are good characteristics for sex determination
(Ruane et al. 2008, Innes et al. 2008).

Blanding’s turtles use multiple different habitats throughout their active season each year.
This species is mostly commonly found in shallow wetlands with an abundance of emergent
vegetation and soft, organic substrate (OMNRF 2015; Henning and Hinz 2016). However, they
have been found in permanent wetlands, ponds, lakes, rivers, and other open waters especially
during drought seasons. Congdon and Gibbons (1996) stated that they use upland and aquatic
habitats in an “unusual” way. Dissimilar to other freshwater turtle species, the females hike far
distances from their seasonal wetlands to initiate nests. This overland travel has also been
identified among juvenile and male turtles. In Illinois they are known to overwinter in the same
wetlands they spend their summers, but other populations in Novia Scotia traveled long distances
each year from overwintering sites to summer locations (Piepgrass and Lang 2000). Blanding’s
turtles use approximately 6.5 wetlands throughout a given year and have been found to use as
many as 20 in the state of Maine (Henning and Hinz 2016).

It is important to note that this species is not evenly distributed across a given habitat
during the summer portion of their active season. They have been recognized as spending most
of their time concentrated in certain areas in a wetland including an opening in emergent
vegetation and particular bays. These turtles will travel from deeper portions of a wetland in the

early spring (March-April) to shallower portions of the wetland to encounter warmer water
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temperatures. They also move from deeper water habitats to shallower wetlands for

thermoregulating and staging for nesting (Beaudry et al. 2009).

Problem and Need

Blanding’s turtle populations in Iowa have experienced significant declines since

European settlement. Populations of this species in Minnesota and Nebraska are estimated to be

abundant, exceeding thousands of individuals in some populations, but most remaining

populations are small and isolated (Henning and Hinz 2016). The Midwest Partners in

Amphibian and Reptile Conservation (MWPARC) (2010), Blanding’s turtles are listed as

Endangered, Threatened, or a Species of Concern across the majority of their range (Figure 2).
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Figure 2: Legal Status of the Blanding’s turtle in their range.
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The most recent midwest population assessment shows that approximately half of the
counties in lowa historically supported Blanding’s turtle populations. In 2010, a census
concluded that currently 26 of the original 45 counties still contained Blanding’s turtle
populations MWPARC 2010).

This decline in Blanding’s turtle populations makes the development of an efficient,
long-term monitoring program integral to managers abilities to detect presence and conserve or
enhance the habitat for this species. Although the state of Iowa has recognized these issues and is
documenting them when encountered, little is known about the existing populations in northwest
Iowa and their habitat requirements. Creating a long-term monitoring program has been
identified as a need for monitoring the status of the species in Illinois, and that it should include
mark recapture methods for quantifying current population size, survival, and recruitment
(Henning and Hinz 2016). A standardized monitoring protocol has been established for the
northeast region of the United States that may serve as a model for developing programs in the
midwest (Henning and Hinz 2016). Due to the need for a standardized survey protocol for
detecting Blanding’s turtles in the midwest, I conducted a literature review to identify sound
methods for the development of this need in Iowa. Then, I used these methods to actively survey
for this rare species in areas where their population demographics are mostly unknown.

Project Goals and Objectives

The main goal of my project is to guide future conservation of Blanding’s turtles in
northern Iowa. The four objectives are to 1) identify effective survey and capturing techniques,

2) assess current and/or new population demographics, 3) mark turtles for long-term monitoring
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programs, and 4) identify habitats selected by Blanding’s turtles in the prairie pot-hole region of
Iowa.

METHODS

Visual Rapid Assessment & Hoop Net Trapping

Site Selection

The first step recommended before conducting visual rapid assessment (VRA) surveys is
to identify suitable habitats through studying aerial orthoimagery, remotely sensed land
classification maps, and a site visit to the identified areas (OMRNF 2015). Study sites should
include “I) an area known to be occupied by Blanding’s turtles, 2) an area randomly generated
by the regional effort, or 3) an area in a data deficient region (NBTWG 2013). The study site
included in my professional paper contains Palo Alto, Clay, and Dickinson counties, located in
northwest lowa (Figure 3). I selected this region due to the high density of wetland habitats and
current known locations of existing Blanding’s turtle populations.

For selecting these habitats, I acquired point-vector data from the lowa Department of
Natural Resources (IADNR) of any historic Blanding’s turtles encountered within these three
counties. In addition, the lowa Department of Natural Resources (IADNR) provided a 1000-
meter resolution habitat suitability model for identifying these sites where multiple covariates
were used to model the most probable suitable habitats for this species. The land use data used in
preparation of this model were generated from the 2009 high-resolution land cover file for the
state of lowa. These two pieces of information were used together for the initial identification of
suitable sites for conducting these surveys. Before the start of the field season, I conducted field

site visits to ground truth the habitats selected by the suitability model. At this time, it became
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Figure 3: Spatial range of study site for conducting Blanding’s turtle surveys.

apparent the suitability map was not very accurate at identifying suitable Blanding’s turtle
habitat within this study site (Figure 4-turtle locations do not align with most probable locations
for suitable Blanding’s turtle habitat). Considering the cryptic nature of this species, survey sites
were selected among habitats that seemed most suitable for Blanding’s turtles including local
biologist and public information regarding encounters and areas where the species has been
historically identified.

Visual Rapid Assessment Surveys

According to the Ontario Ministry of Natural Resources and Forestry (OMNRF), the

United States Geological Survey (USGS), and the Northeast Blanding’s turtle working group,



Blanding's Turtle Locations and Suitability Model Probability
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Figure 4: A comparison of Blanding’s turtle locations and suitable habitat probability in northern
Iowa

visual rapid assessment (VRA) surveys are the most successful method to use for detecting the
presence of Blanding’s turtles (2015). The Northeast Blanding’s turtle working group, OMNREF,
and the Spotted Turtle working group all propose similar assessment surveys but differ in their
methods due to varying habitat characteristics and latitudinal range. In May, Blanding’s turtles
can often be found still aggregated around overwintering sites (Newton and Herman, 2009; Edge
et al., 2010). This could limit the possibility of detecting this species in seasonal wetlands that

would be used throughout the summer months of their active season. Due to these varying
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techniques, the method used in this study was modified to best suit searching for Blanding’s
turtles in the prairie pothole region of northwest lowa.

Environmental conditions are one of the greatest influences for a successful turtle survey.
They should be conducted from March-June when basking behavior is at its peak (OMNRF
2015; Henning and Hinz 2016). Recommendations for surveys state they should be conducted on
sunny, cool or warm days between 8AM and SPM. Overcast skies and windy conditions should
be avoided due to turtles not having the opportunity to warm up in the sun. Hot, sunny
afternoons (especially in the summer) will likely also be unproductive as they find shade in
emergent vegetation and abandon basking sites by mid-day (OMNRF 2015; WDNR 2014). All
these environmental recommendations inform conditions that are going to increase the likelihood
of Blanding’s turtles basking behavior.

I conducted these surveys between the first week of June through the middle of July in
2020 and 2021. I selected this time window due to equipment availability, timing, and vehicle
logistics. By the middle of July, turtle activity seemed to have greatly reduced due to daily high
temperatures exceeding 35° C and water temperatures exceeding 26° C. [ would begin surveys
between 8 AM- and 2 PM on sunny days with low to moderate wind speeds and each survey had
to exceed the duration of 10 minutes. Binoculars with a magnification of 10- and 42-mm
objective lens (10x42) were used in an active survey where surveyors moved throughout the
wetland until as much of the open water was searched as possible. Depending on access, surveys
were conducted on foot (walking around the wetland), in waders (where portions of the wetland
were not visible from the perimeter), or in a kayak. Kayaking proved to be most effective,

efficient, and quiet method for conducting surveys if sites are close enough for launching them.
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In addition, the mobility advantage of a kayak proved to be very successful for capturing turtles
upon detection.

Using ArcGIS Online’s survey 123 mobile application, I created a survey for collecting
data. Upon completing each individual survey, I entered and submitted each survey’s
information before moving onto the next wetland to ensure data integrity. Parameters measured
included date, pond ID, starting and ending air temperature (end only when survey exceeded 30
min), start and end time, search duration, cloud cover, basking site types present, wind (0-6
Beaufort scale), wind direction, water temperature, estimated percent of wetland surveyed,
wetland type, substrate type, estimated water depth, water clarity, survey method (foot, kayak,
waders), vegetation types present, and species present. Lastly, I counted the number of turtles
basking vs. swimming (<25% of body and head above water) and took a photo of the habitat
being surveyed. It proved to be critically important for surveyors to search the entire water
surface instead of just focusing on basking sites. I identified the Blanding’s turtles head shape
and conspicuous yellow throat in the excess of 45 meters using these methods.

I calculated survey site area on QGIS by digitizing wetland perimeters from the most
recent (2019) imagery and using the $area function. Wetlands surveyed ranged from 0.1 ha-
44.08 ha in size (mean size = 5.2 ha). All but four surveys were conducted by only me, but when
more than one person assisted, the duration searched by each surveyor were summed for
determining the total search duration. These wetlands are predominately prairie potholes that
were being managed by The lowa Department of Natural Resources on Waterfowl Production
Areas (WPAs) and Wildlife Management Areas (WMASs). I accessed private lands for only a

select few areas where public land access was limited, but the turtle’s presence was likely.
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Lastly, the efficacy of these surveys has been quantified through occupancy modeling based on
the know presence or absence of the species at each site prior to conducting the VRA surveys.

Hoop Net Trapping

Spring hoop net trapping should be conducted from May 15 to June 30 (WDNR 2014). In
southwest Ontario, it is recommended trapping begin in mid-March and extend through mid-June
(OMNREF 2015). Trap success is correlated with warmer, sunny days where cloud cover does not
exceed 40 % (Henning and Hinz 2016). The trapping protocol in this study was similar to the
Iowa DNR’s statewide protocol for capturing other aquatic turtle species with a few
modifications to increase the likelihood of capturing Blanding’s turtles.

I used hoop net traps to capture turtles in both wetland and stream habitats. Due to the
difficulty of detecting turtles in locations where streams were the only habitat present, this was
the only effort used to detect them. In wetlands where the species was detected, I deployed traps
immediately after detection to increase trapping success. These traps were baited with chunks of
rough fish including Cyprinus carpio (common carp) or Ictiobus bubalus (smallmouth buffalo).
These rough fish were all collected with a bow and arrow and frozen until the night before trap
deployment. I placed these baits in a cooler and kept them partially frozen for freshness. Then, I
placed it in perforated quart milk jugs that were connected towards the back of the trap to direct
turtles to enter through the throat (Figure 5). Traps placement ensured that the wind would be
blowing directly across the wetland out of the traps throat or facing directly downstream in lotic
habitats. I would only set the traps if the throat was completely submerged. Depending on the

size of the wetland, I placed traps at various distances from one another, but not exceeding
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greater than 100 m in distance between them. Baits were replaced each day to facilitate higher

catch rates.

-

Figure 5: Hoop net trap set example in a wetland habitat

Morphometrics, aging, sex determination, and marking techniques

Upon capturing turtles, individuals were placed in a wicker trapping basket or bucket and
brought to the tailgate for processing. Upon completing the work up, I released the turtles
immediately within 25 m of their original capture site. The morphometrics measured included
straight-line carapace length (SCL), plastron length (PL), shell height (SH), and shell width

(SW). All these measurements were taken using a tree caliper, which is the well-accepted tool
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for accurately determining each of these morphometrics (Bjorndal et al. 1989, Tucker 2001,
Wyneken 2001, Reehl et al. 2006, Ferland 2009). The curvilinear carapace length (CCL) was
measured using a flexible tape. In addition, weight (W) to the nearest gram was also collected on
all turtles with a digital fish scale. These are the common data collected across the scientific
community for turtle species (Ernst and Lovich 2009).

Other critical information for the future guidance of conservation for this species consist
of sex determination and estimated age of individuals among different populations. Sex bias can
reduce the effective population size and may cause more inbreeding and fewer offspring. Causes
of male-biased populations may be caused by higher mortality of females being predated or road
mortality, while female biased populations may be caused by warmer nesting conditions due to
the impact of incubation temperature on sex determination in reptiles. These three different sex-
biased populations have all been encountered in the wild (Henning and Hinz 2016).

For adult Blanding’s turtles, I determined sex by the presence of plastron concavity, dark
tomia, thickened tails, and distance of cloacal opening form the carapacial (Ruane et al. 2008,
Innes et al. 2008). Juvenile individuals under the age of 10 seemed to be more difficult in
determining sex due to a lack of the physical characteristics during this higher growth period. I
captured photos of each turtle’s plastron and carapace images for documenting sex and age.
These photos were shared with another Blanding’s turtle expert for receiving a second opinion
related to age and sex determination. Turtles lacking these characteristics were identified as
female. Counting growth annuli on hard-shelled turtle plastrons or carapace are the common
method for age determination (Sexton 1959, Galbraith and Brooks 1987, Brooks et al. 1997,

Aresco and Guyer 1998, Litzgus and Brooks 1998). Due to the more conspicuous annuli on the
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Blanding’s turtle’s plastron, these rings were used for estimating age. Determining juvenile (< 14
years) apart from adults (> 14 years) are most important for identifying recruitment into the
population. Last, I drilled different combinations of holes into the carapacial scutes for individual
identification of turtles upon recapturing them in long-term monitoring.

Spatial Analysis

Data Sources

Upon the completion of the 2020-2021 field seasons, I merged the new point-vector data
with previously known locations and loaded into QGIS for identifying aquatic habitat
requirements for the presence of Blanding’s turtles. Two additional vector datasets were brought
into this process including a historical watershed model that was generated by the lowa
Department of Natural Resources research unit. This layer included all the historical polygons
where wetlands would have been present on the landscape before European settlement created by
watershed modeling techniques. Second, the stream centerlines of lowa were added to identify
lotic habitats. Stream habitats for this analysis were identified as those streams only that are
perennial, thus providing habitat year-round for traveling and overwintering. These layers were
placed over the most recent (2019) NAIP 4-band imagery to delineate and omit wetland
polygons and/or stream centerlines that are not currently present.
Process

For estimating turtle home range, I generated 60 ha circles using the QGIS vector
geoprocessing buffer tool. This estimated home range is created from conclusions of a radio
telemetry study nearest to the study site located in the prairie pothole region of Southwest

Minnesota (Lang 2006). The home ranges of different populations of turtles varied considerably
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across them, but all populations except one averaged home ranges fewer than 40 ha for males,
females, and juvenile turtles. One population along the Watawonan River, however, had a mean
area of occupancy exceeding 90 and 70 ha for males and females respectively (Lang 2006).

From the point locations of each turtle, I added 438-m radii to generate a 60ha buffer to
the nearest meter. The buffer boundary was symbolized as red, and center of the polygon made
transparent for identifying the presence of habitats within each of the turtles estimated home
range. Limitations of this analysis include the circular nature of these buffers. The home ranges
of these turtles would not fit this shape in their landscape usage, but the analysis gives an idea of
the importance of these habitats for their current presence. In addition, I laid the wetland model
over 1950’s imagery found in Iowa’s geographical map server for identifying the use of historic
vs. recently restored wetland habitats.

RESULTS

Survey Efficacy

Due to a data use agreement between the lowa Department of Natural Resources and
Montana State University, the sharing of specific location data for turtles encountered during this
study will not be included in this paper. I surveyed a total of 42 wetlands across 122 visits for a
total of 46.3 hours searching during the 2020 and 2021 field seasons (25 sites in 2020 and 17
sites in 2021). During these surveys, I counted a total of 2,819 turtles with 678 in 2020 and 2,141
in 2021. The 2020 field season consisted of sites where Blanding’s turtles have not been
detected, while the 2021 surveys included five locations where they have been detected

previously.
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In addition to VRA surveys in wetland habitats, I trapped a total of 80 trap nights
including 29 in 2020 and 52 in 2021. I set 34 of these trap nights in stream habitats with 10
captures (4 recaptures). The additional 66 trap nights in wetland habitats yielded 27 captures (7
recaptures). Besides the 27 catches during trap deployment, it is significant to note the additional
30 turtles I captured by hand during survey efforts. This method will be further examined in the
discussion portion of this paper.

For determining VRA survey efficacy, logistic regression occupancy was used to infer
detection probability for these surveys. The model concluded that there is approximately 75%
detection probability in the known occupied habitats and only 1% in habitats where turtle
presence has not been detected historically. There were five sites where Blanding’s turtles had
been detected previously. Blanding’s turtles were detected at all these sites except one. The
wetland that was surveyed and turtles not detected had just undergone a manager induced draw
down event in the two years prior, which led to most of the inundated region to be heavily
vegetated. In addition, water depth exceeded four feet across the areas where vegetation was not
present, which was dissimilar than the other habitats surveyed.

In the additional 37 wetlands where turtle presence was not documented, the species was
only detected in one location. Mean values for multiple quantitative parameters measured during
each survey can be seen in Table 1. It is important to note the difference between the mean
number of turtles basking and swimming. Nearly twice as many turtles were detected swimming
which was identified as those in which <25% of their body was above water when encountered.

Traps were mostly deployed in stream habitats where VRA methods could not be

successfully completed during the 2021 field season. Although significant data are not available
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to infer trap detection probability, the two streams where turtles were known to be present were
detected during the first trap night they were set. One additional stream sampled was a site where
their presence was not previously known, and no Blanding’s turtles were detected during trap

deployment.

Table 1: Mean survey values for quantitative data collected

Parameters Mean Values
Water Temperature (°C) 24
Air Temperature (°C) 33
Mean Size (ha) 5.2
Search Duration (minutes) 26
Turtles Basking 10
Turtles Swimming 16
Total Turtles 25

Population Demographics

Most of the populations detected showed some level of recruitment of young-aged
individuals. For identifying age structure, the turtles captured were placed into two main age
groups including prereproductive (< 14 plastral rings) juveniles, and reproductive (>14 plastral
rings) adults present. If multiple juvenile turtles were captured, the site was identified as having a
viable population. Data used to determine population viability consisted mostly of the data
collected during this project as the age was unknown for the majority of previously detected
turtles. The exception were those data from site F because this area had extensive Blanding’s
turtle research done in 2013 and 2014.

All populations detected and assessed showed some level of recruitment, but at different

levels. For example, one site consisted of three males and two females with only one turtle in the
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pre-reproductive stage, thus concluding a low level of recruitment into the population. Another
site’s surveys only concluded one female turtle present in this habitat area. However, the
additional four sites show multiple individuals in the pre-reproductive class concluding that

recruitment is occurring, but at varying levels (Table 2). It is important to note that many of the

Table 2: Population demographics of Blanding’s turtle populations detected

Site Identification # Juveniles # Adults # Males # Females  Viable Population
Site 1 1 4 3 2 yes, low
Site 2 4 4 4 4 yes
Site 3 4 7 3 9 yes
Site 4 2 1 0 3 yes
Site 5 0 1 0 1 no
Site 6 19 18 13 24 yes

turtles listed in site 6 were captured in the 2013-2014 field seasons. Six of these turtles marked
during this previous study were captured in 2021. These six turtles were all estimated between
the age of 10-15 and were 50% male and 50% females.

Spatial Analysis Results

The results from the buffer analysis resulted in some significant findings relative to the
existence of lentic and lotic aquatic habitat presence. A total of 17 Blanding’s turtle estimated
home ranges were identified as wetland habitat only which is approximately 20 % of the known
locations. This results in 75 % of Blanding’s turtles residing where both habitats are present and

only 5 % of turtles present where only stream habitats are available (Table 3).
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Table 3: Blanding’s Turtle Home Ranges and Habitats Present

Dickinson County: 11 Total Locations
Habitat Type # Turtles Percent of Habitat Present in Home Range

Wetland 0 0
Stream 0 0
Both 11 100

Clay County: 25 Total Locations

Habitat Type # Turtles Percent of Habitat Present in Home Range

Wetland 13 52
Stream 4 16
Both 8 32

Palo Alto County: 47 Turtle Locations

Habitat Type # Turtles Percent of Habitat Present in Home Range

Wetland 4 9

Stream 0 0

Both 43 91
DISCUSSION

Survey and Capture Technique Assessment

Survey methods used by most previous studies conducted in southern Ontario across to
Michigan have all mirrored those recommended by OMNREF. If time would have allowed most
of these surveys would have been conducted in March to May as recommended. However,
surveying later in the spring through mid-summer seems to have some advantages as it relates to
encountering Blanding’s turtles. Turtle activity did not seem to taper off during the summer
surveys done during the morning through early afternoon hours.

A disparity of turtles observed between the 2020 and 2021 field seasons were influenced

by focusing searching efforts along the edges of the wetland habitats. These are typically the
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shallowest portions of wetland habitats and have muskrat marshes, rocks, logs, vegetation mats,
or mudflats present. Basking survey results have been mostly influenced by cooler water
temperatures relative to air temperature and sunny conditions that bring the turtles out of the
water for easier detection. However, between the two field seasons, surveying efforts began to
focus more across the entire wetland instead of the edges where basking sites were present. This
led to an increase in turtles observed and Blanding’s turtles detected.

One of the recognized changes in these wetland habitats was the proliferation of
submergent vegetation present as the summer progressed. Millar and Blouin-Demers (2011)
found that a 25% increase in submergent vegetation present increases the probability of habitat
selection for this species by 70% in Ontario. Additionally, they found that Blanding’s turtles
selected sites with colder water during their telemetry study, which is contrary to their
expectations. This could be due to the lower water levels in late summer and increased water
temperatures that may cause turtles to occupy perennial streams because of cooler water
temperatures. In March and May, most openings in surveyed wetlands did not have much
submergent vegetation, but by June the vegetation covered nearly all water surfaces (Figure 6).
In some cases, this made kayaking or wading difficult for surveys, but more turtles seemed to be
comfortable venturing away from emergent vegetation due to ease of evading predators and
likely a plethora of food resources in the aquatic vegetation. All turtles captured by hand were
detected during surveys and then approached for capture.

Turtle trapping is a very time and labor-intensive job, especially in these smaller habitats
where boats cannot be used for setting, checking, and pulling them. The concept of hand

capturing Blanding’s turtles was described by Blanding’s turtle expert (A. Huck, personal
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communication, April 2020). During 2013-2014, Huck was able to capture multiple turtles using
this method in one of the sites surveyed during my study in 2013 and 2014. When turtles were

detected in the middle of this submergent vegetation, they were approached in waders or kayak

r

Figure 6: Survey site where submergent vegetation covers the majority of water surface

for capture. As the surveyor closed the distance, the turtle would drop itself beneath the
surface “hiding” from being disturbed. However, due to the thick vegetation they typically have
not gone very far so you can reach down and swing your arms until you feel their shell and grab

them. In one survey event, five turtles were captured in less than 40 minutes during this study.
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Sampling Bias

Significant sampling bias was recognized throughout the 2020-2021 field seasons.
Surveyor experience can influence the probability of detection for reptiles (BCMELP 1998;
Casper et al. 2001), and those surveys completed by technicians with no experience would likely
lead to false negatives (Casper et al. 2001). However, surveyors in this study were
knowledgeable about the biology and ecology of this species and had experience conducting
previous wildlife surveys as recommended by OMNRF (2015). According to the most widely
accepted methods for increasing the probability of detection during these surveys, basking turtles
are easiest to detect. However, as the surveys progressed it became apparent that surveying
openings and all surface water possible was integral to detecting this species aside from those
located upon basking sites.

For future monitoring and surveying using this method, I would recommend that a field
day for training surveyors be done to ensure sampling bias becomes less problematic. Regardless
of training it takes some time to “get an eye” for the head shape and other physical
characteristics for identifying Blanding’s turtles that may only have a small portion of their beak
exposed. Head shape, color, exposed carapace, and behavior were all factors that led to proper
identification of this species during visual surveys.

Conservation Concerns

From these data, there are a few conservation concerns that need to be considered for
Blanding’s turtles in northwest Iowa. I conclude based on the spatial analysis that there is
evidence that turtles in this region are highly dependent on perennial streams (75% of estimated

home ranges contain this habitat). These habitat requirements are similar to Lang’s (2006)
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findings in southwest Minnesota. Lang (2006) stated, “A pilot study provided new information
about spatial and temporal aspects of habitat utilization by Blanding’s turtles that are unique to
the SW MN region. Namely, these turtles utilize stream habitats for travel and overwintering, in
contrast to many other populations”. Most of these populations were present only in wetland
habitats where these meandering, perennial streams were present within their home range.

Some unpublished radio telemetry data collected in Palo Alto and Clay Counties
concluded that streams were very important for travel corridors and overwintering sites (Huck
unpublished data). Huck also found that these turtles may travel through channelized portions of
the stream habitat but did not spend much time there. In meandering portions of the stream
where the bank sloughed off were used for basking and the turtles would bury themselves
underneath these portions of the streams for overwintering. Huck stated they were found
wintering over in depths less than 0.6 m, but the stream was continued flowing all year. These
perennial streams may be critical for turtles to survive the drought cycles that are experienced in
the prairie pothole region of lowa. In addition, the remaining natural meandering stream
protection should be a high priority. Huck and I both found Blanding’s turtles occupying newly
restored wetland habitats throughout their active season. These wetland restorations within
current Blanding’s turtle home ranges could prove effective for staging females before nesting
and use for feeding and breeding.

Another concern as it relates to current management of these wildlife areas is the
potential mortalities related to prescribed fires in the spring or mowing prairies for reconstruction
prairie establishment throughout the growing season. Huck found that turtles often spent time

basking within 20 m of wetlands, streams, and associated corridors and emerged from
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hibernation in mid-April. These areas can sometimes be used as preferred fire breaks but creating
these lines beyond this distance (> 20 m) would greatly reduce the possibility of turtle mortality
in April and May. In addition, the only larger overland movements he observed were during the
nesting season in late June and early July. During this time, mowing should be minimized for
protecting females attempting to nest.

Blanding’s turtles have been recognized selecting adjacent agricultural fields on private
land or food plots for nesting activities in southwest Minnesota and northwest lowa (Huck
unpublished data; Lang 2006). Of the nests located during Huck’s research, the only successful
nest was laid in a sunflower food plot where the crop was mowed off in preparation for the
mourning dove season. The turtles selected corn, sunflower, and soybean food plots for laying
for most of their nest attempts. Other sites selected included prairie on well-drained soils, one
nest on a gravel pit island, and along the gravel road (Huck unpublished data). However, most of
these nests were not successful due to the shading of nests by crop growth leading to cooler soil
temperatures.

Another widely recognized concern regarding this species is road mortality due to large
overland movements between wintering and seasonal habitats in addition to long linear travel for
females during the nesting season (Henning and Hinz 2016). This is especially of concern within
the region of these populations due to small blocks of habitat among agricultural fields and roads
present in the home ranges of these turtles. All estimated turtle home ranges during this study
contain roads within them. During the 2020-2021 field season, no Blanding’s turtles were found
dead on roads, so the implications of this is largely not known without telemetered individuals

shedding light on how these turtles use and move among the habitats they are occupying.
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Management Implications and Future Research Considerations

It is widely recognized that Blanding’s turtle females have high nest site fidelity
(Congdon et al 2011; Millar and Blouin-Demers 2011; Standing et. al. 1999). Some populations
show nest site selection to be aggregate while others can be known to use remote, dispersed sites
within a given population. Due to this phenomenon, altering current nesting behavior of breeding
females will be unlikely. However, developing these sites and monitoring for long-term use of
“bait” nesting locations could lead to safeguarding higher recruitment levels into Blanding’s
turtle populations. These sites would be developed where roads do not have to be crossed,
predators can be managed, vegetation controlled, and nests protected. In addition, it could
possibly intercept or deter female turtles from leaving public lands and entering agricultural
fields for nesting activities. The first key to a successful anthropogenic nesting management
scheme would be identifying current nesting locations selected by telemetered adult female
turtles. The steps to developing these management practices can be seen in Figure 7 (Northeast

Blanding’s turtle Working Group 2013).

Regional differences in the spatial and temporal movements and habitat used by
Blanding’s turtles have been widely recognized (Rowe and Moll, 1991; Hamernick, 2000;
Piepgras and Lang, 2000; Edge et al., 2010). “Roads, ownership and boundaries of terrestrial and
wetland habitats, and land management practices vary for each population, which constitutes a
major problem for conservation efforts to maintain viable populations” (Lang 2000). Among the
populations studies in similar habitats by Lang (2006) in southwest Minnesota, home ranges
varied greatly from < 20 ha to > 90 ha. Considering the variability of habitat available in these

areas and composition of terrestrial and aquatic availabilities among them, studying home range,
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Figure 7: Nest site creation and management flow chart

habitat usage, nesting sites, and overwintering sites for each population is critical for the
future management of this species. I recommend that multiple adult male and female individuals
be radio-marked for identifying these key needs in each population. In addition to locating areas
of greatest conservation need, overwintering sites can be useful to assist in the detection and
marking of more turtles for long-term monitoring programs. These spatial data would greatly
benefit more intimate suitability models for the region to determine other unknown populations.

Long-term monitoring will be important for tracking the status of this long-lived species.

Fortunately, of the populations located during this study, only two of them seem to be made up
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of only adult individuals. However, revisiting these sites every three to five years for surveying
and assessing these populations will ensure viable populations are continuing to exist into the
future. It may also be effective to conduct these surveys in wetlands actively being drawn down
by management biologists or during periods of drought-like conditions. Lower water levels may
provide better conditions for detecting Blanding’s turtles due to less inundated emergent
vegetation.

Available time, money, and surveyors are the difficult aspects of managing such a cryptic
and rare species. To maximize data collected and current information on these populations, a
field maps survey will be created for wildlife and fisheries management staff to document
encounters with the species using only their cell phone and a few minutes of their time. The
collector will be prompted to take images of the plastron, carapace, and a side view for
identifying exogenous sex determinate features. In addition, the plastral images will be used for
counting growth rings to estimate individual age of the species.

Several additional sites within the region have been identified as likely being suitable for
Blanding’s turtles that the species has not been detected before. Further hoop net trapping and
visual surveys throughout the turtle’s active season in these areas will be conducted to improve
the understanding of the distribution and abundance of this species in the greatly altered prairie-
pothole region of northwest lowa. In addition to this research, involving volunteers such as
community groups, students, universities, and conservation organizations creates a joint effort

towards conserving this threatened species in lowa.
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APPENDIX A

SURVEY SITE HABITAT EXAMPLE PHOTOS

Urban Wetland
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Golf Course Wetland
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Recently Restored Wetland on Waterfowl Production Area (WPA)
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Semi-Permanent Wetland on a Wildlife Management Area (WMA)
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Semi-Permanent Wetland on a Wildlife Management Area (WMA)
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Seasonal Wetland on a Wildlife Management Area (WMA)
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Semi-Permanent Wetland on a Private Land
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