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Entanglement

Sea Turtle Interactions with Marine Debris

Habitat 
Damage

Ingestion



First record of plastic 
ingestion in sea turtles-
A. Carr pers. comm. in Cornelius 1975

Current publication trend-
plastic ingestion in sea 

turtles

Lynch 2018

Costa Rica

Panama



Potential Effects of Plastic Ingestion

Sublethal: 
• Dilution of nutrients
• Exposure to harmful chemicals 

Lethal:
• Obstruction
• Perforation
• Torsion

Rochman 2015 Christophe Vandendriespdsa.org

pdsa.org



Presence of plastic ≠
death by plastic ingestion

• Bolus of food/digested matter is 
not always an obstruction

• Emaciated turtle with plastic in its 
digestive system doesn’t always 
mean it died by plastic ingestion 



Santos et al. 2015

Clukey et al. 2018 and Jung et al. 2018

Wilcox et al. 2018

0.5 g
plastic

Block the GI 
tract of a 
juvenile 

green sea 
turtle

How much 
plastic must a 
turtle ingest to 
cause harm?

14
pieces of

plastic

50% 
probability 

of death 

226
pieces of

plastic

Certain 
death 

52 ± 67
pieces of

plastic

11.7 ±
17.4 g
plastic

NOT killed by plastic ingestion 
(drowned by long-line fishery)



Goals of Review

Compile literature on effects of 
plastic ingestion

Score literature based on weight of 
evidence reported 

Determine if a LD50 for plastic 
ingestion is possible

Provide reporting recommendations 
for future studies



Methods
Publications from Lynch 2018 Additional Publications through 

Google Scholar

Records about effects of plastic ingestion in unique sea turtles 
that are not evaluated in other publications

(n = 130 publications)

Publications studying more than one species divided into separate studies
(n = 272 studies)

Authors did not see harm
(n = 186 studies)

Authors saw harm
(n = 86 studies)

Veterinarians scored each study with a 
rubric



• Exposure (2 pts)
• Live/ Known COD (1 pt)
• Dead Stranded (0 pts)

Type of Study 

• Yes (1 pt)
• No (0 pts)Photo of Injury

• Yes (1 pt)
• No (0 pts)

Veterinarian 
Consulted?

• Complete (3 pts)
• Two+ Descriptors (2 pts)
• One Descriptor (1 pt)
• Nothing (0 pts)

Complete 
Description? 

(shape, type, 
mass, polymer)

• Yes (1 pt)
• No (0 pts)

Evidence of 
pathology? 
(perforation, 

inflammation, etc)

• Yes (1 pt)
• No (0 pts)

Body 
Condition 

Described?

• Yes (1 pt)
• No (0 pts)

Postmortem 
Condition 

Described?

• Yes (1 pt)
• No (0 pts)

Evidence of Gross 
or Microscopic 

Pathology?

• Yes (1 pt)
• No (0 pts)

Histo-
pathology?

• Yes (1 pt)
• No (0 pts)

Raw Data 
Provided?



Results: Where was harm seen?



Results: 
How did the 
studies that 
saw harm 
score?

34.6%
(20%) 20%

(12.3%)



Lowest 
Scoring 
Categories



Santos Clukey/JungWilcox

Dead Stranded

Brazil

Dead Stranded

Australia

Dead Bycatch

Central Pacific

Source of Turtles

Geography

Plastic Description

Info to Determine 
Cause of Death

Raw Data

0.5 g plastic  block GI tract
14 pieces plastic  50% prob. death 

or 
226 pieces plastic  certain death

52 g plastic or 12 pieces 
do NOT cause harm

Species Cm Cm, Cc, Lo, DcCm, EI, Cc, Nd, Lo

Hatchlings to Adults Juvenile JuvenileAge Class

Count/Mass
Type (line, fragment, etc)
Polymer ID

Body Condition
Histopathology
Photos of injuries

Individual turtle size
Individual plastic mass & count
Plastic Sizes

Polymer ID
Count/Mass
Type (line, fragment, etc)

Body Condition
Histopathology
Photos of injuries

Individual turtle size
Individual plastic mass & count
Plastic sizes

Polymer ID
Count/Mass
Type (line, fragment, etc)

Body Condition
Histopathology
Photos of injuries

Individual turtle size
Individual plastic mass & count
Plastic Sizes



Juvenile to 
adult

Post-
hatchling

n ≥ 6



Is determining an LD50 possible?

LD50= 196 g/kg



Sea Turtle Camp

DrawnbyDawn

The Biology Corner

Stronger Evidence 
of Harm from Plastic 

Ingestion

Weaker Evidence of 
Harm from Plastic 

Ingestion





ENVIRONMENTALLY RELEVANT 
CONCENTRATIONS REPORTED TODAY DO 

NOT REACH THE CALCULATED LD50 

MORE DETAILED AND 
STANDARDIZED REPORTING 

GUIDELINES ARE NEEDED

Conclusions
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