Determining Soil Temperature Differences on the Beaches of
Bald Head Island with Relation to Sea Turtle Gender
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Background

Analysis

 Sea turtles are subject to temperature-dependent sex
determination, meaning their gender is determined by the
temperature of the eggs during incubation.
 Literature shows that gender is determined during the middle one-third
of egg development / incubation.1
 Hot chicks, cool dudes – warmer incubation temperatures result in
more female sea turtles, and cooler incubation temperatures result in
more male sea turtles.
 The threshold temperatures are 27.7°C and 31.0°C, where turtles
hatch as either male below or female above these thresholds.2
 The pivotal temperature is 29.4°C, the point at which the most
probable sea turtle gender alternates between male and female.

 For the 2019 nesting season, a total of 170 turtle nests were laid on
Bald Head Island beaches.
 Of these 170, only 107 of the nests were used in analysis. The
remaining 63 nests were excluded from analysis for the following
reasons:
 Nest was dug up prior to Hurricane Dorian (8)
 Nest was lost to Hurricane Dorian (28)
 Nest had few or no hatchlings (19)
 Nest was lost to coyotes (8)
 The temperature time series at each turtle nest location was determined
by the closest soil temperature monitoring station to each individual
nest.
 The temperature time series at each soil temperature monitoring station
was determined by averaging the observed temperature of the shallow
and deep sensors to create one “nest average” incubation temperature
every 15 minutes.
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 Red dots represent
locations of the five
soil temperature
monitoring stations.
 Blue dots represent
locations of the 107
sea turtle nests analyzed.

Monitoring
Figure 2: Locations of soil temperature monitoring stations
and sea turtle nests on Bald Head Island.

 Five soil temperature monitoring stations were installed along Bald
Head Island beaches. Locations are shown by Figure 2 (analysis).
Setup is shown in the images to the right.
 Each station was comprised of an enclosure box housing a
datalogger and a battery, two soil temperature sensors, and a solar
panel.
 The soil temperature sensors were installed at two different depths,
one at 20-30cm and one at 60-70cm below the surface, to represent
the upper and lower depths of a natural sea turtle nest.
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Challenges
Figure 1: Horizontal schematic of soil temperature sensor setup

 Soil temperature was monitored May through August of 2019,
recording temperatures once every 15 minutes. The project was
originally designed to last through September, however was cut short
due to the impact of Hurricane Dorian on Bald Head Island.
 Four of the five stations collected data over 70% of the project
duration, while one station only collected data 25% of the duration.
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 One of the soil temperature monitoring stations (SBeach2) became
waterlogged early on in the experiment due to a combination of being placed
too close to the incoming tide and the enclosure box not being fully water
tight. This caused a loss of data from that station for a significant portion of
the experiment.
 Data was manually collected an average of once per month, which caused
delay in realizing when a station was malfunctioning.
 Future projects should involve water-tight enclosures and should strive to
collect data daily to maximize efficiency of data collection.
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