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BREEDING SEX RATIOS OF THREE IMPERILED 
MARINE TURTLES NESTING IN SOUTHERN FLORIDA

• Three species of sea turtles (Caretta caretta, Dermochelys coriacea 
and Chelonia mydas) nest in large numbers on peninsular Florida’s 
coasts (Figure 1), and their rookeries on the southeast coast overlap 
spatially and temporally.

All three species are protected along the coast of Northwest 
Atlantic Ocean. 

Figure 1: Clockwise: Loggerhead (C. caretta), Leatherback (D. coriacea) and green sea turtle (C. mydas). Photos: Greg 
Lovett with permission. 

• The majority of marine turtle mating system data stem from nesting 
females or hatchlings scurrying off the beach.

• Yet, there are glaring holes in our understanding of the the 
numbers and mating behavior of male turtles.

• Unlike females, males rarely return to shore and are not readily 
available for observation or study.

• Therefore to address this data gap an alternative to direct 
observation is used: paternity analysis.

• The research presented here employs exclusion paternity 
analysis4,7,15 to deduce the number of male genotypes within a 
clutch. (Figure 3)

• Male genotypes are compared across years and across locations to 
assess the mating system of these imperiled organisms.

• The ratio of males to females that are ready to breed is an essential 
tool in determining population health, but very difficult to ascertain

Beach Sampling:
• Summers of 2013-2016 to capture a full “cycle” of nesters
• Three nesting beaches in southern Florida (Figure 2)
• Nesting females

• Tagged
• Measured 
• Blood and skin samples 

• When nest hatches: 20-30 hatchlings are sampled at random and 
released.

Lab Analyses:
• DNA is extracted from maternal and hatchling blood (reptiles have 

nucleated RBCs) or from skin samples and then genotyped.7,12,13

• Exclusion analysis using COLONY (Figure 3) 
• COLONY mathematically supplies the most likely scenarios 

to determine the number of males contributing to each 
clutch.6,7

Introduction Methods

• The study shown here confirms polyandry in all three species. 
• There were no repeating males, polygyny is not confirmed. 
• It is likely that the number of males within the population is high, 

males may breed more often than females and that the females are 
able to access them readily. 

Census reports of marine turtles focus solely on the number of nesters 
and the number of hatchlings.2,3,9,11 Typically the breeding sex ratio is 
estimated from these numbers.11 

Marine turtle populations are becoming increasingly female biased. 
• It is essential that we determine how many males are out there to 

plan proper conservation efforts in the future5,8,14

Figure 3: 
Genetics 101: When running a gel, DNA will migrate towards the positive charge (+) because DNA is negatively charged 
(-). In the gel on the Left each individual is heterozygous (two alleles per marker). We see a mother’s genotype (green and 
pink) coupled with three of her offspring (H1, H2, H3); if we remove her contributions from those three, we can see that 
the father is likely to have the shown genotype (orange and blue). But what if its not so easy? In the gel on the Right we 
see two alleles that aren’t similar. They must come from another contributor (i.e., multiple paternity). 
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DiscussionFigure 2: Samples were collected in three locations in South Florida: A. Juno Beach, B. Boca Raton, and C. Sanibel Island.
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1. Define the mating system(s) of three species of imperiled sea turtles 
in southern Florida by comparing male genotypes 

2. Infer the number of mature males that are actively contributing to 
the nesting population (breeding sex ratio)

Objectives

Results

• 100% of loggerhead nests analyzed (n = 42) had multiple fathers, no 
repeating males

• 4.25 males per nesting female
• 58.8% of green turtle nests analyzed (n =34) had multiple fathers, no 

repeats
• 1.65 males/female

• 64.7% of leatherback nests analyzed(n = 17) had multiple fathers, no 
repeats

• 1.35 males/female
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Species # Hatchlings Sampled
Loggerhead 1900 (92 nests)
Green 899 (42 nests)
Leatherback 454 (29 nests)

Table 1:  Number of hatchlings per species sampled to date (2013 & 2014). 


