
eDNA as a cost-effective solution to mapping genetic stocks of sea 
turtles in the Great Barrier Reef: pilot study 

 
Background and Significance 
 
The Great Barrier Reef supports some of the world’s largest nesting and foraging 

populations of green turtles. The 
genetic diversity of foraging 
populations is used to monitor the 
contribution of different rookeries to 
regional species abundance. Regular 
genetic monitoring in the GBR is 
limited to the Howick Group of 
Islands (‘Howicks’) where northern 
(nGBR) and southern (sGBR) 
genetic stocks have traditionally 
overlapped. However, occurrences of 

genetic stocks outside this area is poorly known. Additionally, the abundance of 
nGBR relative to sGBR stocks is decreasing year-on-year at the Howicks, possibly 
due to reduced hatching/survival of baby turtles from northern rookeries, or nGBR 
stocks moving away from the Howicks. 
 
A GBR-wide monitoring program is prohibitively costly given that physically 
catching and measuring turtles is expensive, logistically difficult, and time-
consuming. Environmental DNA (eDNA) detection is a revolutionary time- and cost-
effective technique to non-invasively detect difficult-to-study species1. Yet, eDNA 
tools do not exist for marine turtles. Existing information suggests all turtle species 
and three populations of green turtles including the sGBR stock are genetically 
diverse2,3. However, divergence between nGBR and sGBR stocks is unknown. 
 
We aim to develop an eDNA primer that can discriminate between nGBR and sGBR 
genetic stocks. Since there is not enough genetic information on nGBR stock, we need 
to sequence a mitochondrial gene to determine the candidate gene fragment that can 
address this question. 
 
Our specific objectives are: 
 
1. Collect tissue samples from nGBR stock and sequence a mitochondrial gene. 
2. Use sequence data to determine a fragment that captures genetic divergence 
between nGBR and sGBR stocks. 
3. Develop a primer pair targeting the aforementioned fragment. 
4. Collect water samples, extract and store eDNA for subsequent primer validation 
(pending future grants from other funding bodies). 



 
Approach 
 
The expense of obtaining samples makes a stand-alone project for primer 
development prohibitively costly. The DES Threatened Species team has offered to 
collected tissue and environmental samples as a sub-objective of their August 2019 
monitoring trip to the Howicks.  
 
We have taken advantage of the opportunity to collect eDNA samples from sites of 
known occurrence to archive for future primer validation (pending future grants for 
other funding bodies). Water samples were collected during routine capture or release 
of nGBR green turtles, sGBR green turtles, and hawksbill turtles (Eretmochelys 
imbricata) at the August 2019 Howicks trip. These water samples will be concentrated 
and eDNA will be extracted and stored at -80°C. Extracts will be used during future 
primer validation to determine whether the selected primer pair can detect and 
distinguish sGBR, nGBR, and hawksbill gene fragments identified in this study from 
eDNA samples. 
 
Population-level genetic monitoring via eDNA detection is an innovative and original 
approach that has only been used a handful of times in endangered species, such as 
whale sharks and whales4,5,6. For example, in porpoises, genetic analyses of eDNA 
samples were able to detect significant genetic differentiation within a single 
management stock from which tissue samples to conduct traditional population 
genetic studies were not easily obtained5. Once operationalised, our proposed eDNA 
primer pair will allow determining turtle presence/absence and site occupancy of 
target turtle genetic stocks and/or species. 
 
This information can help define sea turtle habitat ranges, high use areas, seasonal 
population changes, and in the case of green turtles identify shifts in genetic 
distribution. 
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