== e b o \ . )
‘%?5{.? :\’ o 1 ‘.ii).
f"’ ‘.I & "l - L4
; ' 4 ’ RN - : —...‘p;- ‘,V / <
5 PR O p S 5
=Sl L S s
- - o ¥ 4 s .' ) . .
T T A A

INCREASING THE KNOWLEDGE BASE ECOLOGICAL
THREATS POSED BY THE MOST PERSISTENT ITEMS OF TRASH

Allison Schutes; Nicholas Mallos?, Chris Wilcox?, George Leonard?, Alba Rodriguez* and

Denise Hardesty?
10cean Conservancy, Washington, DC, USA
2 CSIRO Climate Adaptation Flagship, Hobart, Tasmania, Australia
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“A few years ago, | had a nine-year-old
who gave up his birthday party to ba
able to velunteer for the Cleanup. He
beliaved 5o much in a clean & miron-
ment and felt s0 good taking part that
the next year he asked his friends
to donate to Ocean Conservancy
instead of buying birthday presents
for himl*

LEWI HERR, PENNS LY NIA COORDINATOR
(vERIZON TELECOM RIGKEERS)

“Itis 50 moving to see entire families
at the end of the Cleanup, proud of
their hard work and happy to have
shared time together in service.”

LIZA CONZALET, HIChRACUA [PAZO FACIACD]

*| think that my mest meaningful
experience was when | saw the vol-
unteers arriving at the beach the
second year that | organized the
Cleanup, as we went from a small
group of 114 in 2004 to more than
1,000 in 2005.”

ALEJA HORA LOIPEZ BE BOMAH, MEKIEO
[erum mecaTas coRcs, &.C)

“The first International Coastal
Cleanup | tock part in—as a volun-
teer in 1994—hooks d mel | loved the
data collection, It makes our impact
last beyond the day of the Cleanup
and helps us understand more about
the *hand behind the litter.™

FATIE REGISTER, ¥ IRGINIA CODRDINATO R
{ELEnn viRGINL wnTERAYS]
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“In 2008 there was something in
the air—a spirit of service, of public
engagement, a desire to give back—
and our volunteer numbers were
outstanding. It was great to see so
many come out and care for the
Great Lakes.”

FRANCES CANDNEADO, ILLIND 15

AN INDIANA COGRDINATOR
{ALLIANEE FOR THE CREAT LAKES)

“On September 11, 2001, we had
American flags st all 30 zones, and the
‘tumout was one of the large st weever
experienced. We had the support of
all corporate sponsors, state agencies,
zone captains, and voluntesrs. Rwas
oneof those things that gave peaple a
positive opporiunity to express them-
sehes during this time of uncertainty
and turmeil for sur country.”

SPENCER BYAN, & LA BAMA [ LADA WA PALS)




’ 30 YEARS: INTERNATIONAL COASTAL CLEANUP®
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' MOST PERSISTENT ITEMS OF DEBRIS

International Coastal Cleanup: 1986-2013
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' DOES ABUNDANCE = ECOLOGICAL IMPACT?
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RESEARCH QUESTION

» Which debris item(s) pose the greatest
ecological threat to marine wildlife, considering
the product of their severity and specificity?
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»
' INVOKING EXPERT ELICITATION

e Used for several decades in social sciences and risk
assessment

e Widely used in conservation for data poor systems

e (an guide environmental management and expedite
species recover plans

50

45

40
o 35
g
& 30 B pollution
é 25 H pathogens
15 B Nest Predation
v 20
§ B Global Warming
E 15 B Fisheries Bycatch
£ 10 Direct Take
= i
o 5 i Coastal Development

5.8 5.2 6.1 6.0 5.8 6.6 5.9
0
& F D F D @
é-‘& ’§9’?> & «° a@b & &
8° QN Qgg' R R ©
& & Donlan et al., 2010
3:',7;\ SOURCE: Kerr, 1996; Garthwaaite et al., 2006; Martin et al., 2012; Kuhnert et al., 2010; Jellinek et al., 2014; Donlan et al., 2010

3
'..;:. "‘g OCEaAN CONSEIVANCY #00000000000000000000000000000000000000000000000000000rsssareeessesersessssesessessscsssssscssnses
.é-m\iy' © 2013 Ocean Conservancy


Presenter
Presentation Notes
Donlan et al. -- Results from the survey are useful for conservation planning because they provide estimates of relative impacts of hazards on sea turtles and a measure of consensus on the magnitude of those impacts among researchers and practitioners.


THREAT CRITERIA + ASSESSMENT MATRIX

SEVERITY Taxa: Marine Mammals
Entanglement Physical Chemical
OCEAN TRASH PRODUCT threat Ingestion Ingestion
Balloons 1 2 2
w Beverage bottle caps 1 2 2
If a single, individual animal within the taxon experiences
. . . . Beverage cans 1 2 1
the threat, what is the impact of the interaction?
Cigarette butts 1 2 2
4 = Very High: individual animal dies. Cups and plates 1 2 2
3 = High: individual animal may die Fishing buoys, traps and pots 4 3 1
2 = Medium: individual anmr;]al su;ferj nTnIethall impact Fishing line (monofilament) 3 3 1
1=Low: no impact to the individual anima
Fishing nets 3 3 1
Food packaging/wrappers 2 2 2
Glass beverage bottles 1 2 1
w ) ) Hard plastic containers (detergent bottles, etc.) 1 2 3
For a. group of animals |mpacteq by the product,.what Other expanded polystyrene packaging ) 5 X
fraction do you expect to experience an interaction?
Paper bags 1 1 1
4 = Very High: 76-100% of animals Plastic bags 1 3 2
3 = High: 51-75% of animals Plastic beverage bottles 1 2 2
2 = Medium: 26-50% of animals Plastic food and beverage lids 1 2 2
1=Low: Less than 25% of animals : :
Plastic utensils 1 2 2
Straws and stirrers 1 2 2
Takeout/away food containers 1 2 2
Unidentifiable plastic fragments 1 2 2
SN SOURCE: WWF, 2007; Bird Life Int'l.
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’ SURVEY

 Twelve question internet-based survey
e Expert profile
e Threat assessment
» Token offered for completion

e Distributed to 6 international list servers:
e MARMAM
e [UCN-DCMC

) » Average response time just
e International Coastal Cleanup

under 45 minutes
 CTURTLE > Response time ranged
e Scuttlebutt between 16 min. and 2 hrs.

» Pacific Seabirds Group

p‘effn‘)‘;\ SOURCE: Dillman, 2000; WWF, 2007; IUCN/Birdlife International
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RESPONDENT DEMOGRAPHICS

Years of Experience Working
in Field of Study

FIELD OF EXPERTISE

Conservation biology 12
Marine Mammal biology 12
Advocacy/Conservation 10
Marine ecology

Education

Marine pollution

Biology

Ecology

Fisheries

Policy and management
Behavioral ecology
Biogeography

Coastal management policy
Ecosystem biology
Ecotoxicology

Landscape ecology
Oceanography

Toxicology

Veterinary health

Zoology 1
Completed Surveys 84/282

> 20 years
17.9%

1-5 years
29.8%

Years of Experience Working
with Taxa

Marine

Mammals Seabirds
56.0%; HOAGY

W =55 u=4.2 years

18 countries represented
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Avg. # of years working on debris in 4 years…


’ PREDICT EXPECTED IMPACTS TO TAXA FROM 20 MOST COMMON ITEMS

SEVERITY SPECIFICITY

Lethal interaction 76 —100% of animals

Potentially lethal interaction 51-75% of animals

Nonlethal interaction 26 — 50% of animals
No effect Less than 25% of animals
I
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EXPECTED IMPACTS: ENTANGLEMENT

Birds Turtles Marine Mammals

Item of Debris

Specificity | Severity Specificity | Severity Specificity | Severity

Balloons

Beverage bottle caps
Beverage cans

Cigarette butts

Cups and plates

Fishing buoys, traps and pots
Fishing line (monofilament)
Fishing nets

Food packaging/wrappers
Glass beverage bottles

Hard plastic containers

Other EPS Packaging

Paper bags

Plastic bags

Plastic beverage bottles
Plastic Food and Beverage Lids
Plastic utensils

Straws and Stirrers
Takeout/away food containers
Unidentifiable plastic fragments
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EXPECTED IMPACTS: INGESTION

Birds Turtles Marine Mammals

Item of Debris

Specificity | Severity ‘Specificity Severity ‘Specificity Severity

Balloons

Beverage bottle caps
Beverage cans

Cigarette butts

Cups and plates

Fishing buoys, traps and pots
Fishing line (monofilament)
Fishing nets

Food packaging/wrappers
Glass beverage bottles

Hard plastic containers

Other EPS Packaging

Paper bags

Plastic bags

Plastic beverage bottles
Plastic Food and Beverage Lids
Plastic utensils

Straws and Stirrers
Takeout/away food containers
Unidentifiable plastic fragments
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EXPECTED IMPACTS: CONTAMINATION

Item of Debris

Birds

Turtles

Marine Mammals

Specificity | Severity

Specificity | Severity

Specificity | Severity

Balloons

Beverage bottle caps

Beverage cans

Cigarette butts

Cups and plates

Fishing buoys, traps and pots

Fishing line (monofilament)

Fishing nets

Food packaging/wrappers

Glass beverage bottles

Hard plastic containers

Other EPS Packaging

Paper bags

Plastic bags

Plastic beverage bottles

Plastic Food and Beverage Lids

Plastic utensils

Straws and Stirrers

Takeout/away food containers

Unidentifiable plastic fragments
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Presentation Notes
Chemical contamination is dependent on an item being ingested
Approximately 50% of the 20 items surveyed were anticipated to have at least some impact.
Understanding of the ecotoxicology of plastic pollution is limited, but these finding are consistent with the emerging results from research in this area.

Just not there yet/don’t know yet…


FIRST-EVER DEBRIS THREAT RANK ORDER

Table 2

Rankings of marine debris items by their expected impact on marine animals. ltem
ID corresponds to numbers in Fig. 3, and order in Fig. 2. Rankings are based on most
severe expected impacts across the three impact mechanisms. Mean rank is the
arithmetic mean of these scores across the taxa.

P — —— DEADLIEST OCEAN TRASH
T0: 3 AR o

Mean Bird Turtle Mammal

(3] Buoys/traps/pots 1 1 1 1
7 Monofilament 23 3 2 2
8 Fishing nets 27 2 3 3
14 Plastic bags 5.7 4 9 4 1 Fishing gear
17 Plastic utensils 5.7 7 4 B
1 Balloons 6.7 8 5 7 2 Plastic bags & utensils
4 Butts 7.3 5 12 5
2 Caps 7.7 9 6 8 3 el
9 Food packaging 8.7 10 7 9
12 Other EPS Packaging 97 11 8 10 4 Cigarette butts
11 Hard plastic cont. 11.3 (5] 13 15
16 Plastic Food Lids 11.3 13 10 11 5 Botil
18 Straws Stirrers 123 14 1 12 ottle caps
19 Takeout containers 153 15 18 13
3 Cans 157 17 14 16 AR
15 Beverage bottles 16 12 17 19 % o OceanConservancy
20 Unidentified Plastic Fragment 163 16 19 14 G
5 Cups&plates 16.7 18 15 17
10 Glass bottles 17.7 19 16 18
13 Paper bags 20 20 20 20
SN
% X OceanC
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First-ever analysis on relative threat of debris to marine taxa



»
’ IMPLICATIONS AND NEXT STEPS

v Increased attention needed to reduce the threat of derelict
fishing gear

v’ Policy attention on plastic bags is scientifically warranted

v’ Holistic approach necessary; product-by-product approaches
alone will not suffice

» Mitigation strategies:
— Calculate total threat/beach

— Prioritize cleanups to maximize conservation impact

» Incorporate threat findings into risk analysis frame

GLOBAL S
GHOST GEAR o
INITIATIVE iOEAS
ALLIANCE
AR
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First-ever analysis on relative threat of debris to marine taxa



’ THANK YOU, QUESTIONS?

Allison Schutes
Senior Manager, Trash Free Seas Program
aschutes@oceanconservancy.org

Wilcox, C., Mallos, N.J., Rodriguez, A.G., Leonard, G.H., Hardesty, B.D. (2016). Using expert elicitation to
estimate the impacts of plastic pollution on marine wildlife. Marine Policy, 65: 107-114.

o,

AN
— ;},& Ocean Conservancy ........................................ Jeeveints @
=y


mailto:nmallos@oceanconservancy.org

’ REFERENCES

e Dillman, D. 2000. Mail and Internet surveys: The Tailored Design Method. Wiley,
Hoboken, New Jersey.

 Donlan, C.J., Wingfield, D.K., Crowder, L.B., and Wilcox, C. (2010). Using expert opinion
surveys to rank threats to endangered species: a case study with sea turtles. Conserv.
Biol. 24, 1586—-1595.

e Garthwaite, P.H., Kadane, J.B., and O’Hagan, A. (2005). Statistical methods for eliciting
probability distributions. J. Am. Stat. Assoc. 100, 680-701.

e Jellinek, S., Rumpff, L., Driscoll, D.A., Parris, K.M., and Wintle, B.A. (2014). Modelling the
benefits of habitat restoration in socio-ecological systems. Biol. Conserv. 169, 60—-67.

e Kerr, R.A. (1996). A New Way to Ask the Experts—Rating Radioactive Waste Risks.
Science 274, 913-914.

e Kuhnert, PM., Martin, T.G., and Griffiths, S.P. (2010). A guide to eliciting and using expert
knowledge in Bayesian ecological models. Ecol. Lett. 13, 900-914.

e Martin, T.G., Burgman, M.A,, Fidler, F., Kuhnert, PM., LOW-CHQY, S., McBride, M., and
Mengersen, K. (2012). Eliciting Expert Knowledge in Conservation Science. Conserv. Biol.
26, 29-38.

\of,
K IaN
4:3""7,;& 0 c
% & CEAN CONSEIVANCY #000000000000000000000000000000000000000000000000000000000000000000000000ssssssessssssssssssccnss
@‘.‘m‘g‘f © 2013 Ocean Conservancy



	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21

