
SHOREBIRDS 
INGEST PLASTICS 
TOO
What we know, what we don’t know, 
and what we should do next

Only 12% of the world’s shorebird species have been 
examined for plastics ingestion. Over half of those 
species contained some form of plastic.

Shorebirds are long-distance migrants that move between some of 
the cleanest and most polluted habitats on Earth during their annual 
cycle. With global concern over declining trends in many shorebird 
populations, evaluating threats to shorebird species and their habitats 
is a first step towards developing plans for conservation. This is well 
underway for many threats, such as habitat loss, harvest, and climate 
change, but relatively little attention has been given to the threat of 
plastics pollution on shorebird populations. 

There is evidence that flyway geography, foraging habitat, and foraging 
mode may affect the susceptibility of a shorebird to ingesting plastics.

Researchers are encouraged to consider adding plastics pollution 
evaluation protocols to their programs to help improve our knowledge 
on this potential threat.
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ARCTIC MIGRATORY 
BIRDS INITIATIVE

This work was conducted 
under the Conservation of 
Arctic Flora and Fauna (CAFF) 
and International Arctic 
Science Committee (IASC) 
Fellowship as a contribution 
to the Arctic Migratory Birds 
Initiative (AMBI), Americas 
Flyway 2019-2025 Action 5.2 to 
“promote studies that assess 
the prevalence and impacts 
of plastic contamination in 
shorebird populations in the 
Arctic”.

AMBI is an initiative to 
improve the status and secure 
the long-term sustainability 
of declining Arctic breeding 
migratory bird populations, 
under the Conservation of 
Arctic Flora and Fauna (CAFF), 
the biodiversity Working 
Group of the Arctic Council.

A dunlin encounters plastic on the 
Russian Arctic tundra. 
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•	 Overall, 54% of over 1000 samples representing 
26 shorebird species from across the world 
contained some form of plastic, however, just 12% 
of the world’s ~255 shorebird species have been 
examined for plastic pollution ingestion.

•	 Oystercatchers were most likely to contain 
plastics, followed by avocets, Calidris sandpipers, 
phalaropes, godwits, curlews, and plovers. 

•	 Species that migrated across marine and coastal 
environments were more likely to have ingested 
plastics than those that used continental flyways. 

•	 Species that foraged at sea, on mudflats, or 
on beaches, were more likely to have ingested 
plastics than species that foraged in terrestrial or 
freshwater environments. 

•	 Species that used sweeping/filtering techniques to 
feed were more likely to have ingested plastics and 
contained more plastic pieces than those who had 
different modes of feeding.

•	 American Oystercatcher and Red Phalarope 
contained the highest number of plastic 
fragments. These species also had the heaviest 
total plastic loads, representing 0.05% of the body 
weight of the American Oystercatcher, and 7% of 
the body weight of the Red Phalarope.

•	 Of those species where plastic threads were 
described, Pied Avocet and Dunlin contained the 
highest concentrations of plastic threads.

•	 Very few studies described information on type 
and colour of plastics, but of those that did, most 
plastics ingested were used by consumers (as 
opposed to industrial plastics) and were light in 
colour.

•	 It is difficult to draw conclusions with high 
confidence for several species because many 
studies had small sample sizes, small geographic 
coverage, and described methods and/or results 
in a non-standardized manner. Less than half 
of studies described Quality Assurance/Quality 
Control for collection and lab protocols.

KEY FINDINGS

Bar-tailed Godwit.  
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American Oystercatcher. 
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Ecological Factors Likelihood of Ingesting Plastics Confidence in 
conclusion

Low Medium High

Flyway geography Continental Coastal, Oceanic High

Foraging habitat
Terrestrial, 
Freshwater

Marine, Mudflat, 
Beach

High

Foraging mode
Visual  

Tactile with visual
Tactile 

Visual with tactile
Sweeping Low

Body size Medium (51-399g)
Large (>400g), 
Small (<50g)

Low

SHOREBIRD AND PLASTICS INGESTION VULNERABILITY ASSESSMENT



WHY STUDY PLASTICS AND 
SHOREBIRDS?
It is suspected that some shorebird species have a high risk of ingesting 
plastics because the habitats they forage in — shorelines, coastal areas, 
and estuaries around the world — contain high levels of plastics pollution.

Plastics pollution may act alone, or in combination with other threats, 
such as climate change, habitat destruction, unsustainable harvest, 
contaminants and more to affect shorebird populations.

Investigating shorebird interactions with plastics is important to better 
understand the threat plastics pollution may pose to species in decline and 
establish effective policies to support sustainable populations.

Despite the potential threat, little is known about how frequently 
shorebirds ingest may plastics pollution and how harmful plastics ingestion 
is to individuals and populations. 

HOW WAS THE REVIEW CONDUCTED?

Researchers catalogued and reviewed studies from around the world to 
examine what is known about plastics pollution and shorebirds. They also 
issued a request for information from several global shorebird researcher 
networks. 

Researchers examined the traits of shorebird species and their 
environments to explore how these factors may influence the risk of 
shorebirds ingesting plastics pollution. They identified shorebird species 
that may be more vulnerable and susceptible to plastics pollution 
ingestion. 

SHOREBIRD 
GROUPS MOST 
LIKELY TO INGEST 
PLASTICS

1.	 Oystercatchers

2.	 Avocets

3.	 Turnstones

4.	 Phalaropes

5.	 Godwits

6.	 Curlews

7.	 Calidris Sandpipers

8.	 Plovers

9.	 Thick-knees

10.	 Tringa Sandpipers

WHAT DO WE KNOW ABOUT SHOREBIRDS 
EATING PLASTICS?

LIKELIHOOD 
OF A SPECIES 
CONTAINING 
PLASTICS 
DEPENDS ON

Migration
Geography

Foraging
Location

Species
Group

KNOWLEDGE GAPS

RECOMMENDATIONS

 16 papers with...

1,106 samples from...

10 countries.

THE REVIEW 
DESCRIBED

 26 species in...

Plastics passage 
times?

Lethal and sublethal effects of ingestion? 

Effects of plastics on 
shorebird prey quality?

     
  
  
    

56%  
of all samples 

contained 
plastics

100%

Oystercatchers
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Phalaropes
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Plovers
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Describe 
QA/QC

Record total 
counts instead of 
concentrations

Record 
weight of 
plastics

Describe colours of 
plastics across spectrum

Use field and 
laboratory blanks

Prioritize collecting 
samples from 
shorebirds:

migrating using 
marine and coastal 
flyways

foraging in marine 
mudflat and beach 
habitats



Shorebird group Proportion 
of samples 
with plastics 
(%)

Total 
samples

Number of pieces 
per individual 
(concentrations 
described where 
appropriate)

Oystercatcher 100 25 25

Avocets 90 111 134

Turnstones 71 7 5.57/ml

Phalaropes 62 123 ~8

Godwits 58 78 1.30/ml

Curlews 56 35 0.10/ml

Calidris Sandpipers 48 488 23.55/ml

Plovers 45 176 3.00/ml

Thick-knees 33 3 0.66

Tringa Sandpipers 21 59 2.70/ml

Fishing gear, Western African coastline.  
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Sanderling (Calidris alba) and Common 
Ringed Plover (Charadrius hiaticula) were 
the only species sampled at more than one 
site. Of the Sanderlings sampled in Guinea 
Bissau (n = 63), 32% contained plastics 
pollution, compared to 83% of individuals 
sampled (n = 59) in the Tejo Estuary, 
Portugal. For the Common Ringed Plover, 
13% of individuals sampled in Guinea 
Bissau (n = 47) contained plastics pollution, 
compared to 69% (n = 41) in Mauritania. 
Risk of plastics pollution ingestion may be 
highly site specific.

SHOREBIRD GROUP

WHAT ARE THE 
EFFECTS OF PLASTIC 
INGESTION?

For seabirds, elevated 
plastics loads have been 
found to reduce body 
condition or increase 
concentrations of other 
harmful contaminants, such 
as polychlorinated biphenyls. 
The same types of studies 
have not been conducted on 
shorebirds. 

Only one study confirmed 
that plastics ingestion 
contributed to the death of 
the individual. 

Two additional studies 
related plastics pollution 
loads to physiology and body 
condition.

No studies examined the 
presence or concentration 
of other contaminants 
such as polychlorinated 
biphenyls and polyaromatic 
hydrocarbons that may leach 
from plastics once ingested.
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The location and proportion of samples collected for plastic ingestion varied across shorebird groups. 

Flyways # of studies # of species # of samples
AMBI African-Eurasian 4 30 919

East Atlantic 3 26 915

Mediterranean 1 4 4

AMBI Americas 9 11 171

Atlantic Americas 3 5 141

Pacific Americas 6 6 30

AMBI Central and East 
Asian 

3 10 16

East Asian Australasian 3 10 16

DATA HIGHLIGHTS
•	 Researchers found 16 peer-reviewed articles, theses, or reports 

that examined plastics pollution ingestion in 26 shorebird species 
in 21 regions from 10 countries.

•	 Only five studies (31%) referenced established protocols or 
described quality control approaches.

•	 Seven studies (44%) included information about weights of 
plastics.

•	 Eight studies (50%) included more detailed information on types or 
colours of plastics ingested, with only six (38%) including both. 

•	 Three studies (19%) categorized the potential source of plastics 
(i.e., industrial or consumer). These studies found that shorebirds 
had much higher levels of consumer plastics (82-87%), than 
industrial (13-17%).

•	 Eight of the 26 shorebird species examined (35%) contained no 
evidence of plastics pollution ingestion, but these sample sizes 
were low (n = 1-25). 

•	 Fourteen of the 26 species examined (54%) were investigated at 
only one location for plastic ingestion.

•	 Since most small birds have been sampled using fecal samples 
only, it is unclear whether they ingest only small pieces, as fecal 
samples will not detect retained larger plastic pieces.

TOP THREE MOST 
STUDIED SPECIES

Red Phalarope: 
most necropsied 
(102 individuals), 
with seven total 
studies from four 
unique regions.

Sanderling: 
most fecal 

samples 
examined (168 
samples) from 
three regions.

Dunlin:  
second most 
fecal samples 
examined (150 
samples) from 
two regions.

Species graphics by José Ortega

Dunlin. Photo: Bouke Atema/Shutterstock.com
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RECOMMENDATIONS
MONITORING AND DATA COLLECTION:

•	 Focus studies on shorebirds and plastics 
ingestion on the most susceptible groups, such 
as those that use marine environments, forage at 
sea, or forage by sweeping the water with their 
bills.

•	 Develop standardized monitoring protocols that 
are relevant to shorebirds to monitor plastics 
ingestion.  

•	 Count fibers, and report the number and 
mass averages per individual rather than a 
concentration to allow for comparisons among 
studies.

•	 Implement and describe the Quality Assurance 
and Quality Control protocols as well as the lab 
protocols and equipment specifications (i.e., sieve 
size).

•	 Collect fecal samples directly from birds using 
sterile procedures.

•	 Use controls in field and laboratory settings to 
evaluate environmental contamination. 

•	 Support long-term monitoring efforts to highlight 
population-level effects and guide conservation 
actions. 

RESEARCH NEEDS:

•	 Determine plastics loads of shorebirds at Arctic 
breeding sites.

•	 Examine how plastics loads relate to other 
contaminants levels in shorebirds.

•	 Determine retention time of different sizes of 
plastics in shorebird digestive tract. 

•	 Examine the lethal or sublethal effects of plastics 
ingestion on shorebird species.

•	 Understand how plastics affect biofilm quality 
and probability of ingesting these plastics for 
biofilm-feeding shorebirds.

•	 Understand population-level effects of plastics 
ingestion on priority shorebird species.

NEXT STEPS FOR AMBI

•	 Include work to address this issue in current and 
future work plans. 

•	 Support the study and monitoring of shorebird 
interactions with plastic pollution.

•	 Support the development of monitoring 
protocols.

Red-necked Phalarope.  
Photo: Wolfgang Kruk/Shutterstock.com

Wadden Sea.  
Photo: Art Wittingen/Shutterstock.com
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