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Tracking Space Use and Behavior
o Our goal was to use Ornate Box Turtles in eastern Iowa to address a 

question in behavioral ecology: Are stable personality traits, such as 
boldness, reflected in space-use patterns in free-ranging individuals?

Figure 2. Habitats at the site. Sand prairie, mixed shrubs, and overhead satellite image of the site.
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o Do turtles exhibit repeated behaviors to the extent that 
they may be interpreted as exhibiting personalities?

Behavior Assays

Materials & Methods 
o Hawkeye Wildlife Management Area in eastern Iowa.
o Main habitats included agriculture fields, forests, and sand prairies.
o Radiotracked 17 turtles (7 male, 10 female) during April–October 2021.
o SOPR-2380 transmitters (Wildlife Materials) were epoxied to the 

carapace and weighed < 5% of a turtle’s body weight.
o TRX-1000S receiver was used to relocate turtles fitted with transmitters 

on average 2 times per week during the active season.

Turtle Tracking and Space Use

Results

Materials & Methods 
o 17 turtles tested at the same time over 2 days.
o Provided food and water during 12-hour acclimation.
o All exposed to identical environmental settings.
o Daily assay assignments randomized.
o 3 behavior trials to study different axes of personality.

1. Exploration: Assess disposition to explore new areas.
2. Activity: Assess levels of activity.
3. Boldness: Assess time to leave a protected site.

Figure 3. 100% minimum convex polygons for home ranges of 17 Ornate Box Turtles in Iowa. 

Figure 4. Photos showing the setup of the behavior trials.

Results

o We established that there is variation in space use 
and variation in behavior among Iowa’s turtles, and 
that these same turtles also exhibited repeated 
behaviors in controlled trials akin to personalities.

o Can variation in animal behavior be linked with 
spatial ecology to understand whether different 
personality types occupy different spatial niches?
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o The mean home range of 
males (2.23 ± 1.53 ha, range 
= 0.53–5.08 ha, n = 7) was 
not different from the mean 
of females (2.14 ± 1.33 ha, 
range = 0.79–4.45 ha, n = 10) 
(t = -0.12, df = 15, P = 0.9)

Activity Day 1

A
ct

iv
ity

 D
ay

 2

2
P = 0.016; R² = 0.29

Ex
pl

or
at

io
n 

D
ay

 2

Exploration Day 1

1

P = 0.001; R² = 0.48
Ti

m
e 

to
 le

av
e 

de
n 

D
ay

 2

Time to leave den Day 1

3
P = 0.004; R² = 0.41

o Principal Component (PC) Analysis used to combine 
metrics for exploration and activity assays, such as time 
to enter first quadrant and number of quadrants entered.

o Used PC1 scores to compare Day 1 to Day 2 (Table 1).
o Turtles showed repeated behaviors across all 3 trials.

Figure 1. Ornate Box Turtles (Terrapene ornata) from Iowa. A: Female with transmitter. B: Male.
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Figure 5. Correlations of behavior results for Day 1 against Day 2. o Coe College’s Perrine Fund for funding; animals were captured under Iowa Department of Natural Resources Scientific 
Collector’s Permit # SC1438 to DFH and handled with Washburn University’s IACUC protocol #WU10418BR-1 to BR.
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PC 1 PC 2 PC 3

Assay 1 73% 15% 12%

Assay 2 76% 14% 10%
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Table 1. Percent of variance 
explained by 3 principal components 
for the exploration trial (assay 1) and 
activity trial (assay 2).
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P = 0.25 to 0.9; R2: -0.001 to -0.082

P = 0.31 to 0.64; R2: -0.07 to 0.041
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Figure 6. Correlations between home ranges and behavioral types.
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