
Bridging the gap: reviewing classification 
of plastic debris ingested by sea turtles 

 

Susan Ellen McKinlay 

Supervisor: Dr. Márcio Borges 

Porto Alegre 2018 

[Retrieved from https://www.cawrecycles.org/recycling-news/turtlebags] 
 



million tons   
In 2016 

335 
INTESTINAL BLOCKAGE 

LESIONS IN THE DIGESTIVE 
SYSTEM 

INTESTINAL TEARING 

DIETARY DILUTION 

CHEMICAL 
TRANSFER 

DEPRESSED 
IMMUNE SYSTEM 

MICROPLASTICS 
PASSING THROUGH 
CELL MEMBRANES 

• Literature review with Google Scholar 

from 1998 to 2017 of all papers 

studying marine turtle diet 

 

• Keywords: sea/marine turtle AND 

marine debris OR plastic OR diet AND 

foraging ecology 

 

• Review of methods used to classify 

ingested plastic debris 

LITERATURE REVIEW 



million tons   
In 2016 

335 
INTESTINAL BLOCKAGE 

LESIONS IN THE DIGESTIVE 
SYSTEM 

INTESTINAL TEARING 

DIETARY DILUTION 

CHEMICAL 
TRANSFER 

DEPRESSED 
IMMUNE SYSTEM 

MICROPLASTICS 
PASSING THROUGH 
CELL MEMBRANES 

0

2

4

6

8

10

12

1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018

Year

P
a

p
e

rs Plastic debris focused

Plastic debris not mentioned

Plastic debris mentioned

RESULTS 



million tons   
In 2016 

335 
INTESTINAL BLOCKAGE 

LESIONS IN THE DIGESTIVE 
SYSTEM 

INTESTINAL TEARING 

DIETARY DILUTION 

CHEMICAL 
TRANSFER 

DEPRESSED 
IMMUNE SYSTEM 

MICROPLASTICS 
PASSING THROUGH 
CELL MEMBRANES 

0

1

2

3

4

5

6

7

8

9

10

11

1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018

Year

P
a
p

e
rs

Classification

Basic parameters

Hard/soft

Morphological type

Standardized protocol

RESULTS 



million tons   
In 2016 

335 
INTESTINAL BLOCKAGE 

LESIONS IN THE DIGESTIVE 
SYSTEM 

INTESTINAL TEARING 

DIETARY DILUTION 

CHEMICAL 
TRANSFER 

DEPRESSED 
IMMUNE SYSTEM 

TERMINOLOGY 

-> Styrofoam 
(brand), polystyrene 

 
 -> nylon, monofilament, 

polypropylene, fishing line 
 

-> plastic bag, 
cellophane, flexible plastic, 
packaging plastic 



Which method 
to use to 

classify IPD? 

Study on general 
sea turtle diet 

%FO 

Study focused on plastic 
debris ingestion by sea 

turtles 

Health 
effects 

Support jellyfish 
theory 

Where in the 
water column do 

sea turtles eat 
plastic? 

Do sea turtles 
selectively eat 

specific types of 
plastic debris?   

Polymer 
identification 

Standardized 
protocol 

Hard/soft 
+ color 

Buoyancy + %N 

Basic quantification: 
%FO + volume + mass 

DECISION-MAKING TREE 
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• Basic parameters 

• Hard/soft plastic 

• Morphological type 

• Density-based 

• CHN analysis 

• Burn test 

• Spectrometry 

PROTOCOLS 

MORPHOLOGICAL 
CHARACTERISTICS 

PHYSICAL-CHEMICAL 
CHARACTERISTICS 

Bridging the gap 
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RECOMMENDATIONS FOR FUTURE STUDIES 

• Use of  methods fit to the purpose of 

the study 

 

 diet analysis with ingested plastic 

debris studies to understand feeding preferences of 

the local population 

 

• Study the foraging behavior of sea turtles through 
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