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Disclaimer

Certain commercial equipment, instruments, or materials are identified 

in this presentation to specify adequately the experimental procedure. 

Such identification does not imply recommendation or endorsement by 

the National Institute of Standards and Technology, nor does it imply 

that the materials or equipment identified are necessarily the best 

available for the purpose. 
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Sea Turtles

Historical data

Lynch 2018



Sea Turtles

Standardized 
Methods

Lynch 2018



Sea Turtles

Existing program

Keller et al 2014



BEMAST

Archive tissues from sea turtles in a world class 
biorepository for real-time and retrospective contaminant 

and health-related research studies

PFOS
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BEMAST

Eggs Live Capture Necropsy



Longline Bycatch



Tissues Archived

Scute Inorganic contaminants, stable isotopes

Fat Organic contaminants

Liver Organic and inorganic contaminants, biomarkers

Bile Organic contaminants

Ingesta Plastic pollution



Sample Size

2012 to 2019 111 sea turtles

83 Olive ridley

21 Green

7 Loggerhead

3 Leatherback

1 Hawksbill



2012 to 2016 Results

Clukey et al 2017



Clukey et al 2017 updated 
with unpublished data

2012 to 2019 Temporal Trend
Olive ridley Green
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Jung et al 2018

2012 to 2016 Results



Clukey et al 2018

2012 to 2016 Results



Next Steps:  Continue collections



Next Steps:  Plastic Additives

Antioxidants

Light stabilizers

Flame retardants

Plasticizers

Ingested plastics

G.I. fluids

Liver

Fat



Conclusions
• Sea turtles are priority biological 

indicators of plastic pollution
• Circum-global
• Eat plastic and retain it
• Historical data

• BEMAST is an excellent candidate for a 
pollution monitoring program

• Uses standardized protocols from 2012
• Has large geographic coverage in the North and South 

Pacific Ocean
• Has paired internal tissue samples for chemical, biomarker, 

or health analyses
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Learn more at OSM!

Session Speaker Title

ME07 Ray Aivazian III A novel method for collecting, separating and quantifying shoreline microplastic 
marine debris

CT04 Kellie Teague From nano to megaplastics:  An overview of chemical methods for plastic 
pollution

CT04 Katherine Shaw Three Stage Screening Process Finds No Ingested Plastics in Marshall Islands Reef 
Fish

CT04 Raquel Corniuk Utilizing chemometrics to differentiate polymers comprising floating derelict 
fishing gear on Oʻahu

OC25 Cara Megill A meta-analysis of plastic additives measured in the ocean using a comprehensive 
database compiled from a scientific literature review

PS08 Andrew McWhirter Comparison of floating derelict fishing gear composition from three central North 
Pacific regions

PS08 Sarah-Jeanne Royer Polyolefins and the effect of biofouling on their sinking behaviors in the oceanic 
water column



More Information
BEMAST: https://www.nist.gov/programs-
projects/biological-and-environmental-
monitoring-and-archival-sea-turtle-
tissues-bemast

@debrisresearch

@debrisresearch

@MarineDebrisResearch

CMDR: https://www.hpu.edu/cncs/cmdr/
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