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A sub-model in Niche Mapper TM , Micro 2010a, was used to 
estimate the sand temperatures at 50cm, the most relevant 
depth for Loggerhead sea turtle nests. 

Data from sites that was entered into the model includes:
• Wind Speed
• Cloud cover (reflectivity of light)
• Average Maximum and Minimum Air Temperature
• Relative Humidity

Soil properties were also used in the model but were kept 
constant for all sites. Data was collected from four nesting sites, 
shown in red on the map below. Forecasted environmental 
conditions for Brazil (taken from IPCC) were used to predict the 
sand temperatures in 2050 and 2100 for each site as well. 

• The purpose of this research is to determine if 

Loggerhead sea turtle (Caretta caretta) populations from 

selected nesting sites in Brazil would be able to cope 

with the effects of climate change on their nesting sites.

• Loggerheads have a very specific range at which their 

eggs can incubate; the temperature at which they 

develop also determines the sex of the hatchlings. At 

30°C, the sex ratio is 50/50. At 28 °C, hatchlings will be 

male, and at 32°C they will be female. 

• If the temperature of the sand shifts one way or another 

as a result of climate change, the Loggerheads will need 

to adjust their nesting season in order to remain viable.

• A microclimate model was used to predict the 

temperatures of their nests at the most relevant depth 

(50 cm). Predicting the severity of this issue in the 

coming years can lead to increased conservation efforts 

for Loggerheads now, before it is too late to help them.

• There will need to be further research into whether the 

Loggerheads would actually be capable of shifting their 

nesting season to adapt to the temperature change 

solely on their own, or if human intervention would be 

necessary. 
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• Typical nesting season in the Southern Hemisphere for 
Loggerheads is between October and March; the 
Present Day graph accurately reflects this, as the 
temperatures between those months hover around the 
30°C mark that yields a relatively even sex ratio.

• With the 0.4-0.6°C increase in sand temperature 
estimated for 2050, nesting season would likely need to 
begin in late August or early September for a population 
of Loggerheads to maintain a viable amount of male 
turtles.

• For 2100, the 0.8-0.9°C increase would mean a May to 
September nesting season would lead to the most 
viable sex ratio for future Loggerhead generations. This 
is almost a complete inversion of the current nesting 
season; if today’s nesting season occurred in 2100, more 
than ¾ of the population would be females.

• In the future, we plan to expand this research to more 
nesting sites within Brazil,  Australia, and the Great 
Barrier Reef.  Investigation will occur into the 
Loggerhead’s ability to adapt to these possible shifts in 
nesting season.

• The average sand temperatures from all four sites were used to 
create the graphs above.  A change of 0.4-0.6°C occurred between 
the estimations for present day temperatures and those in the year 
2050.  A change of 0.8-0.9°C was seen between present day and the 
year 2100.


