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Do you recycle?

(S
 No
« Sometimes!



What questions do you have about
plastic in the ocean?

 Type your questions into GoToMeeting now! | will take a few
seconds to look over and try to make sure | address in the body
of my presentation.






Marine Debris

Microplastics

Microfibers = Nanoplastics
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Plastic = polymer, many “mers”

Polyethylene (PE)

Polyethylene terephthalate
(PET)

Polypropylene (PP)

Polyvinyl chloride (PVC)

Polystyrene (PS) %‘}\
M
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Image credit: Polychem USA
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95% % of plastic packagmg materlal value or
annually is lost to the

economy after a short first use.

Image credlt Carollne Power/BBC News
Data source: World Economic Forum
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Law KL. 2017. Rivers
Annu. Rev. Mar. Sci. 9:205-29
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Where does ocean plastic accumulate?

* Ocean gyres

» Coastlines

* Ocean sediments
 All of the above
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Law KL. 2017.
Annu. Rev. Mar. Sci. 9:205-29
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Latitude

Latitude
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Law KL. 2017.
Annu. Rev. Mar. Sci. 9:205-29
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Image credit: Kaiser et al. 2017
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IMPACTS

OF MARINE DEBRIS

Image credit: NOAA Marine Debris Program

INGESTION

Animals mistakenly eat plastic and other debris.

ENTANGLEMENT & GHOSTFISHING

Marine life gets caught and killed in ghost nets, trapped
In derelict gear, and entangled in plastic bands and other
marine debris.

HABITAT DAMAGE

Heavy marine debris crushes sensitive habitat, such as coral
reefs and sea grass.

NON-NATIVE SPECIES

Marine debris transports alien and invasive species from one
region to another.
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Number of
Assemblage demonstrated
impacts

Population
P I:‘ 0

Organism D 1-5

Organ system B 6-10

& Correlative
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Small molecules

Atoms

Subatomic particles

nm mm cm

Size of plastic debris

Law KL. 2017.
Annu. Rev. Mar. Sci. 9:205-29







Where have seabirds been found to eat
plastic?

* Midway Atoll

e Hawaii
 California

* New Zealand
 Australia

* Massachusetts
 All of the above



Why dO we carc Global citizens

about plastics in
seabirds? @ g
Long-lived & | \/ L

Sensitive to food and

N\ . - environment

» @

Sensitive to pollution




Image credit: Claire Fackler/NOAA
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71% of Great Shearwaters
contained plastic fragments

Industrial User @ Hardfragments @ Threadlike Sheet like

Data credit: Provencher et al. 2014, Haman et al. 2013
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The following live segment will show

dead seablrd and a b|rd GI tract
N
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10 THINGS YOU CAN DO FOR TRASH FREE SEAS

J
2 STOW IT

M/o BE A GREEN BOATER
A Ir o e
QML e, The 6 R’s of Green Living
® Refuse
5 Wt Reduce
Reuse

REMOVE IT e
o
CLEAN UP WITH THE
A INTERNATIONAL COASTAL CLEANUP

WWW.SIGNUPTOCLEANUP.ORG g R .
“ |SLATOR 8y [ It[/J7 I
WRITE Yg‘égﬁ,%umes /ﬁgf";;%?s o f /]‘
pSKI s R
Recycle
OCEANTRAS Y e 0 P4 1UREy
C&N 7'943/1 R T h n |
\ 8‘_ \| \“ GreenSalem.com
\{Q)\-" 10 “‘-\\% YOUR
O e, 1 R 5 REINVENT I
e ® o uSABLE CTee OR SEND EMAILS TO
@0 O ¢ “@*C RE C guPP\ G COMPANIES ASKING THEM TO
L picN PPING BA REDUCE PACKAGING AND
PR gHo CREATE NEW OCEAN-FRIENDLY
MATERIALS

Image credit: Ocean Legacy 37



Additional resources

* NOAA Marine Debris Program
» Jambeck Research Group

* Rochman Research Group

» History of Plastics

* 5 Gyres

* Ocean Conservancy

* Clean Ocean Access (New
England)

e Plastic Pollution Coalition

 NIEHS BPA info
e Twitter!
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https://jambeck.engr.uga.edu/
https://rochmanlab.com/
http://www.plasticsindustry.org/resources/power-plastics/history-plastics
https://www.niehs.nih.gov/health/topics/agents/sya-bpa/index.cfm

Select Literature Cited

See slide notes for explicit references

Law, K.L. 2017. Plastics in the Marine Environment. Annual
Review of Marine Science (9), 205-229.

Ryan PG. 2015. A brief history of marine litter research. See
Bergmann et al. 2015, pp. 1-25

Law KL, Mor “et-Ferguson SE, Maximenko NA, ProskurowskiG,
Peacock EE, et al. 2010. Plastic accumulation in the North
Atlantic subtropical gyre. Science 329:1185-88

Rochman CM. 2015. The complex mixture, fate and toxicity of
chemicals associated with plastic debris in the marine
environment. See Bergmann et al. 2015, pp. 117-40

Rochman CM, Boxall A. 2014. Environmental relevance: a
necessary component of experimental design to answer the
question; “So what?” Integr. Environ. Assess. Manag. 10:311-12

Rochman CM, Browne MA, Halpern BS, Hentschel BT, Hoh E, et
%lf 2013a. Classify plastic waste as hazardous. Nature 494:169-

Rochman CM, Browne MA, Underwood AJ, van Franeker JA,
Thompson RC, Amaral-Zettler LA. 2016. The ecological impacts
of marine debris: unraveling the demonstrated evidence from
what is perceived. Ecology 97:302-12

Rochman CM, Hoh E, Hentschel B, Kaye S. 2013b..Lon€,-term

field measurement of sorption of organic contaminants to five

types of plastic pellets: 1mgl1catlons for plastic marine debris.
nviron. Sci. Technol. 47:1646-54

Rochman CM, Hoh E, Kurobe T, Teh SJ. 2013c. Ingested P_lastic
transfers hazardous chemicals to fish and induces hepatic
stress. Sci. Rep. 3:3263

Koelmans AA, Besseling E, Foekema EM. 2014a. Leaching8of
ghastlc additives to marine organisms. Environ. Pollut. 187:49-

Koelmans AA, Besseling E, Shim WJ. 2015. Nanoplastics in the
a8uat1c environment. Critical review. See Bergmann et al.
2015, pp. 325-40

Koelmans AA, Gouin T, Thompson R, Wallace N, Arthur C. 2014b.
§l3q55ti1c(s) in the marine environment. Environ. Toxicol. Chem.

Koelmans AA. 2015. Mode.lin%qthe.role of microplastics in
bioaccumulation of organic chemicals to marine aquatic
gzgamsms. A critical review. See Bergmann et al. 2015, pp. 309-

Jambeck JR, Geyer R, Wilcox C, Siegler TR, PerrymanM, et al.
%g}%&laﬂuc waste inputs from land into the océan. Science

Gall SC, Thompson RC. 2015. The impact of debris on marine
life. Mar. Pollut. Bull. 92:170-79

Eriksen M, Lebreton LCM, Carson HS, Thiel M, Moore CJ, et al.
2014. Plastic pollution in the world’s oceans: more than 5
trillion plastic pieces we1$h1n% over 250,000 tons afloat at sea.
PLOS ONE 9:e111913

Fazey FMC, Ryan PG. 2016. Biofouling on buoyant marine

plastics: an experimental study into ghe effect of size on
surface longevity. Environ. Pollut. 210:354-60

39



Acknowledgements

- Mark Cantwell and Dave Katz, US EPA - STEEP Team
- Stellwagen Bank National Marine Sanctuary - Christine Gardiner, Jitka Becanova, and the
staff entire Lohmann Lab group

o 1 CEr

Sources, Transport, Exposure & Effects of PFASs
UNIVERSITY OF RHODE ISLAND SUPERFUND RESEARCH PROGRAM

NATIONAL MARINE
SANCTUARIES

SCHOOL OF PUBLIC HEALTH ‘,
. SILENT SPRING INSTITUTE
Department of Environmental Health

Researching the Environment and Women'’s Health

THE
UNIVERSITY R RS

OF RHODE ISLAND

National Institute of : STEEP is funded under award number P42ES027726.

Environmental Health Sciences More information about STEEP is available at: https://web.uri.edu/steep/
Superfund Research Program



