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Using unoccupied aircraft systems 

(UAS) to reveal sex-specific 

strategies of sea turtles

BACKGROUND
• Sex-based differences in resource requirements and behaviour exist in 

many species, and should be incorporated in conservation efforts, 
especially for marine species1

• Loggerhead sea turtles (Caretta caretta) aggregate to breed at 
Zakynthos and Kyparissia, Greece, each year

• These sites are adjacent (40 km apart) but have different 
characteristics (e.g., geographical orientation, bathymetry), facilitating 
comparison of behavioural patterns during breeding

WIDER SIGNIFICANCE

• We demonstrate the versatility of UAS to capture detailed 

information on relative numbers, distribution and behaviour 

of wildlife at relevant scales for implementing effective 

conservation. 

RELATIVE NUMBERS

Female numbers (red) rose in 
May and remained high (~150-
315) in June, due to their 
remaining in the area to nest 
until late July/early August2.

In contrast, at both sites, ~50 
males were recorded (blue), 
with numbers declining from 
May to June, as males depart 
following breeding2.
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Swimming
>85% males overall

BEHAVIOUR & ORIENTATION

Males were primarily active, which was attributed to their search for 
females to increase mating opportunities within a constrained 
breeding period (~6 weeks)3.

Conversely, females were mostly stationary (basking at the surface at 
Kyparissia and resting on the seabed at Zakynthos), probably to 
conserve energy for egg production4.

DISTRIBUTION

At both sites, female distribution (red; 50% core kernel utilisation
distribution) shrank in June compared to May, following departure of
males. Males were more widely distributed at both sites (blue; 50% KUD),
possibly to maximise encounter rate with females.

AIM
• Evaluate sex-based variation of loggerhead sea turtle breeding 

aggregations and consistency across sites

• Explore UAS use in monitoring aggregation dynamics

METHODS
• From May to June (2017–2019), we used UAS to record the behaviour, 

orientation and distribution of loggerhead sea turtles at Zakynthos and 
Kyparissia, based on >10,075 assimilated records
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In both months, males (blue) were primarily oriented parallel to 
shore, which is optimal for encountering females while swimming3.

Female orientation (red) changed across the two months, with 
diagonal orientation possibly improving detection of approaching 
males in May.

Towards Shore

Males (May) Females (May) Females (June)

Kyparissia

Zakynthos

REFERENCES:
1. Wearmouth VJ, Sims DW (2008) Adv Mar Biol: 107-

170. 
2. Schofield GS et al. (2013) Biol Cons 161: 101-109.
3. Schofield GS et al. (2006) Endang Spec Res 2: 71-79.
4. Fossette S et al. (2012) Funct Ecol 26(2): 324-333.

Kostas Papafitsoros

• Sex-differences in the distribution, orientation and behaviour of sea turtles are 

present; thus, protective zoning derived from data on just one sex is not sufficient for 

holistic conservation efforts. 


