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Why is age determination in 
marine mammals important? 

• Aid interpretation of 

biological information 

• Understand population 

reproductive capacity

• Improve understanding 

of population 

demographics

Photo credit Shawn Noren 
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How was age 
previously estimated?

Tooth extraction and cross section

GLG – Growth layer groups 

A. Hohn
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How can we estimate dolphin age remotely?
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Back to Biochem 101… 

• CpG site

• CH3

WikimediaAmerican society human genetics
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Assessment of the 
degree of 

methylation of 

CpG sites to 

correlate 

changes with 
chronological 

age. 

DNA extracted from blood or skin has been successfully used to 

create epigenetic clocks in marine mammals. 

Epigenetic Age 
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Paulo Iseppi et al Frontiers 2017
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Marine mammal “epigenetic clocks”

Cetaceans
2021 - Beluga whale 

 - Bottlenose dolphin

 - Odontocetes; multiple species

2022 - Humpback whale 

 - Indo-Pacific Bottlenose dolphin 

2023 - Killer Whale

 - Bowhead Whale 

 - Maui and Hector’s dolphin 

2024 - Bottlenose dolphin multiple stocks

 - Cetaceans, multi-species

 - Common dolphin 

2025 - Lahille’s bottlenose dolphin 

 - North Atlantic right whale – coming soon!

Other marine mammals
• 2023 - Sea lions, walruses, seals

• 2025 - Polar bear 

- Elephant seal – coming soon!
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It’s very accurate!

Can estimate age within 
1.9 years!

Selected 211 CpG sites

Barratclough et al 2024. 

Biological Conservation 
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Wild dolphin health assessments 
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Assessment of the degree of 
methylation of CpG sites 

correlating with chronological 

age. 

Age acceleration occurs when 

a biological age is higher than 

a chronological age. 

Epigenetic clock
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Age residuals were higher for the DWH cohort (p = 0.041)
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Dolphins with highest 

positive age residuals 

had lowest health 

scores; 

p = 0.013

Age residuals from 

GAM fit to DNAm 
age from observed 

age versus health 
scores derived from 
VESOP model. 
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What samples 

can we use?

- Code 1

- Code 2
- Code 3

DNA quality in Code 4 
samples likely too poor 
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Epigenetics enables remote age 
assessment and can indicate health status
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Future Work:
- Expand epigenetics to other endangered species

- Expand Lahille’s epigenetics sample size   

- Apply to UME / stranding response

- Explore relationship between epigenetics and health / PCBs 

Photo Credit NMMF Operation GRACE
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Thank you to all funder, co-authors & collaborators 

who made this research possible! 
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ashley.barratclough@nmmf.org

Any questions? 
3

3

3
Thank you! 
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