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PLASTICS IN THE MARINE ENVIRONMENT:
WHERE DO THEY COME FROM? WHERE DO THEY GO? eunomia 338 s.:.
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Marine life can get caught and killed in

derelict fishing nets and other plastic debris.

PLASTICS

IN THE

<a, ‘
7N
MICROPLASTICS

Microplastics are small plastics less than 5mm.
They can come from large plastics breaking down,
or can be produced as small plastics such as microbeads,
which can be found in products such as toothpaste and face wash.

BOATS/NETS

Fishing gear can become marine debris
when it is lost or abandoned.

. a5 § Animals can easily mistake
. plastic debris for food.

https:/marinedebris.noaa.gov/

4 RAIN & WINDS

Rain and wind can sweep
debris into nearby waterbodies.

09 o
LITTERING .

Intentional littering or improper A
disposal of trash can cause marine debris.

.-~ STREAMS &
"¢ [ STORM DRAINS

L Streams and storm drains can carry debris
O directly into the ocean or Great Lakes.




Marine Debris is a Global Issue

LITTERBASE = Deutsch

1,333 species are affected by litter
(818 publications)

Species / genera were classified using the World Register of Marine Species and assigned to

habitats using e.g. SealifeBase and FishBase. Seals and seabirds were assigned to beach and

surface, whales to pelagic and surface, turtles to beach, surface and pelagic environments.
Organisms from flotsam were classified as benthic; bacteria and lower taxa were not assigned to
any habitat. Values are shown by clicking on pie charts.
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Aquatic life affected by litter

Seabirds

© AWI-LITTERBASE

Fishes

@ (Cyano-)Bacteria

@ Anemones, corals, jellies
¢ Crustaceans

@& Echinoderms

@ Fishes

@ Green, red, brown algae
® Mammals

@ Molluscs

@ Moss animals

@ Sea squirts

@ Seabirds

@ Single-celled eukaryotes
) Sponges

@ Vascular plants, mosses
O Worm-like animals

@ Other
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Fig. 2. Above are two examples of obstructions found in stomach of green sea turtles (Chelonia mydas) in southern Brazil, composed by compacted food material and anthropogenic solid
debris. Obstructions could also be found in intestines. Faecalomas (below) are found in intestines only, also composed by food and plastics or other debris, but food is at a motéadvanced
digestion stage and with a hardened consistency. Photos: CRAM archives.



Plasticized animal species - Ingestion

Number of species with documented records of marine debris ingestion

Marine

b

Pelicans, gannets
and boobies,
tropicbirds

_ Dugr?ggs Penguins
ducks 1 Divers sea Cows True seals 5
(7.7%) 4 «\3 3 4 '
ap -
(60%) 0 (27.8%)
(60%) (21.1%)
i Invertebrates
Eared seals Turtles Whales 5 6
7
16
(61.5%) o 8 (100%) (53.8%)  (>0,001%)

(23.9%) j

(61.5%) Toothed whales

Gulls, skuas,

terns and auks

(39.6%) (59.6%)

e,

" -ons o2

Albatross and other

Procellariiformes (0,28%)

Source: Kiihn, S., et al., Deleterious Effects of Litter on Marine Life, in Bergmann, M., et al., Marine Anthropogenic Litter, Springer, 2015
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Distribution of litter types in different
realms (612 publications)

The proportion of different litter types contributing to the global composition was calculated as the
weighted means from all considered studies, irrespective of units. Values are shown by clicking on
pie charts.

Global composition of marine litter

@ Biotic

@ Fisheries (metal)
) Fisheries

@ Class/ceramics
® Metal

@ Miscellaneous types
@ Paper/cardboard
@ Rope

@ Textiles/fabrics
@ Timber

@ Cigarette buds

@ Fisheries (plastic)
@ Plastic

@ Styrofoam

@ Other

© AWI-LITTERBASE 405 publications
1654 locations




Litter types affecting aquatic life

_Et f @ Biotic
yrofoam @ Fisheries (metal)
315 () Fisheries
@ CGlass/ceramics
5.63% ® Vetal

@ Miscellaneous types
@ Paper/cardboard
@ Rope

@ Textiles/fabrics
@ Timber

@ Fisheries (plastic)
@ Plastic

@ Styrofoam

@ Plastic film

@ Plastic pellets

@ Cigarette buds
) Plastic fibers

& Other

Plastic

© AWI-LITTERBASE
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Global studies | =

become a critical issue in marine
organisms from zooplankton to
Framework Directive (MSFD) identified:
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Results

s had ingested marine debris  2n9 43% of the total weight respectively (Figures 3 and 4).

bags, packing, fishing gear) and
associated problems,  possible
mistaken for prey items.

samples we identified feathers.

Seasonal variations were also observed:

P Y > Ingestion rate of plastic debris
May and September show a greater pr

¢ 'oportion of turtles
having ingested plastics (Figure 6). The variation in fishing
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Where does our debris come from?

Our friendly neighbor islands!



“Slipper Island”, O‘ahu

Photo cre




“Slipper Island”, O‘ahu

Photo credit: Matt Bickel
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Data Summary from Ka’ehu Cleanups
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Mahalo to all who’ve helped!
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SHARKastics Marine Debris Weather: # of Bags:
Location: Ka'ehu Vols: Date: Pounds:
PLASTICS [# of pieces [TOTAL] [# of pieces [TOTAL
FCAM fragments: foam food-related: insulation/packaging: buoys:
Plastic fragments (hard)
Plastic fragments ¢film)
Food wrappers: Food packaging:
Bewverage boiiles GLASS [# of pieces TOTAL
Cleaning bottles: oil bottles: Beer or other bottles: wine bottles:
Fishing containers/packaging: Jars
Botiile or container caps/lids Glass fragments
Cigaretiesfilters/cigars: cigar tips: Fiberglass pieces
Cigaretie lighters Other- lightbulb
G pack rings Cther- ceramics
|Bags TOTAL All Glass
Plastic rope/small net pieces Rubber # of pieces TOTAL
Buoys and floats Flip-flops/slippers
Fishing lures: line: Gloves
Cups: plates: Tires
Plastic ulensils Rubber fragments
Straws Aufo parfs
Balloons: ribbons: Rubber toys {tennis bails)
Sanitary: Diapers:  1stAid:  Pers.Care: TOTAL All Rubber
Toothbrushes Processed Lumber # of pieces TOTAL
Combsrushes Cardboard carlons
FPaper and cardboard
Cyster spacer Small Faper bags
Cyster spacer Large Lumber/building material
Hagfish fraps TOTAL All Lumber
Strapping bands Clothi/Fabric # of pieces TOTAL
Weed whacker pieces Clothing (including hats)
Zipties Shoes (non rubber)
Imigation tubing/parts {ove foo) Gloves (non-rubber)
Toys (plastic oniy) Towels/rags
Firecracker remnanis Rope/net (non-nylon)
Duct fspe piacas Fabric pieces
Golf balis Carpet pigces: padding:
Chrislmas tree parsfornaments Linalaum
Pens/markers/pencils Vinw pieces
Melted plastic TOTAL All Cloth/Fabric
Snorkelidivessurfkayak/icamping gear Metal # of pieces TOTAL
DVD/cdicassetie/records Aluminum cans: food fins:
Spoals Aerosol cans: roofing:
FPopsicle sticks Metal fragmenis
Shotgun shells Auto parts
| Lightsticks Boftle caps
Gardening polstrays Batfferies
Crates/irays: large drumsajugs: Fishing polesgear
Auto parfs Wire, stakes & pipes
Shipping Tags Fail
Drug: parsonal stuff: pet stuff: TOTAL All Metals
Misc. housshold items GRAND TOTAL ITEMS
TOTAL All Plastics
|Large debris or labeled items | Description 'Mdﬂ-[mhl Length {meters) Status Pix













Polystyrene Data Summary from Ka’ehu Cleanups
May 2, 2017

We spearhead community-based marine debris cleanups on
the 4th Sunday of every month at Ka‘ehu, in Waiehu, to help restore
this important habitat for the marine and terrestrial resources that
utilize this special place. Marine debris is removed from a ~100 to
200 yard stretch of this rocky/sandy coast. The effort varies
depending on the participants, not due to the shortage of marine
debris- it's always washing ashore! It comes from all over the Pacific
Ocean and from Hawai‘i-based sources. To bring this global issue
into context with this Maui County polystyrene reduction bill, here are
some numbers to quantify this pollution problem we're dealing with:

In addition to simply removing the debris from this coast every
month, we also sorted and counted each piece of marine debris at
our monthly cleanups from July 22, 2012 through June 28, 2015, on
September 27, 2016 (“Get the Drift and Bag It” campaign), and 4
months in 2017 so far: January through April. This process is very
time consuming with all of our specific categories we're analyzing, but
collecting data during 40 out of the 56 monthly cleanups yielded:




Marine Debris Items Collected from
40 Ka'ehu Cleanups (2012-2017)

0%
-
1% |
W Polystyrene/Foam (n= 15,728)
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¥ Rubber (n=5,418)
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¥ Fabric (n= 8,386)

¥ Metal (n=6,388)

Total # of pieces of marine debris collected/analyzed (in 40 out of the 54 cleanups): 175,825!
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= 137,410)

¥ Rubber (n=5,418)
¥ Fabric (n= 8,386)
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& Glass (n=1,501)
Processed Wood (n= 994)

Daily Percentages of Marine Debris Items Removed from Ka'ehu
(2012-2017 Cleanups)
¥ Metal (n= 6,388)
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Trends and drivers of debris accumulation on Maui shorelines: @Cmm
Implications for local mitigation strategies

Lauren C. Blickley *, Jens ]. Currie, Gregory D. Kaufman

Monthly and daily accumulation surveys
at three sites using NOAA marine debris
shoreline survey methodologies...
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Fig. 1. Map showing the direction of prevailing tradewinds and location of the three study
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Marine Debris Data from Sept 25th, 2010 Kanapou Cleanup {~1/2 acre)

"Sharkastics” (plastics with bite ITIEIM-
Oyster fishery plastic tubes 4 Wl INASGIN
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Plastic bottles
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Plastic pieces <6”
Plastic pieces =6"
Snorkel/dive fins

Shoes/slippers (68 rights & 11_-
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2003-2010 Aerial Survey Sightings of Turtles Associated with Marine Debris (n=73)

Annual Color-Coded Sightings S—— -
(each # = # of turtles together) P A//J’\'
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The small turtles could be just arriving from

‘their pelagic “lost years phase”, where they

are omnivores and their foraging strategy
*focuses oy objects near the surface..

s - _
Ver A G
I o
If they are dying from ingesting marine .

debris, we simply wouldn’t see It...



T

= “'UbOn".’heCropsy,_.finding marine debris in

- stranded Hawaiian sea turtles is very
~rare” (NOAA-NMFS pers. comm)...
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“Population Threats to Hawaiian Hawksbill Sea Turtles Révealea !rom

Three Decades of Strandings”- Shandell Brunson "



Ecology and Evolution 2016;s(s): 2378-2389

The developmental biogeography of hawksbill sea turtles
in the North Pacific

Kyle 5. Van Houtan'?*, Devon L. Francke®, Sarah Alessi®, T. Todd Jones!, Summer L. Martin®,
Lauren Kurpita®®, Cheryl S. King” & Robin W. Baird®

160* E 170° E 180° 17w 160° W

Figure 2. Surface drfter trajectones from hawkshill and green turtle nesting areas in the Hawaiian Archipelago indicate young juveniles may
reside near the archipelago for several months or more. Green lines are 4 PSAT dnfters released from Franch Frigate Shaoalks (FFS) i Juby—Sugquest
2014, smulating green turtle posthatchling traectones from their pimary nesting beach in the northwestem Hawaiian Bands Orange lines are 2
FSAT surface dnfters released near Oahw's south shore (055) in December 2013, simulating hawishill posthatchling trajectones from the Main
Hawailian Elands. The timing and kocation of release parallel predominant conditions for both populations. Paths are Argos bocation codes 3-B,
"x" at path endpoint indicates traremisson ends, "o indicates dnfter still active, and number & trajectory age in months. Gray region & the
extent of the Fapahanaumoluakea Marine HMational Momument. 51
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Investigation of plastic debris ingestion by four species of sea turtles collected as

bycatch in pelagic Pacific longline fisheries

Katharine E. Clukey?, Christopher A. Lepczyk® 9, George H. Balazs®, Thierry M. Worke, Jennifer M. Lynch= =
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(O Olive ridley sea turtle

@ Green sea turtle

@ Loggerhead sea turtle
el ® Leatherback sea turtle

Mg date ©2010 Googhe magery ©2016 NASA TemaMaetncs

Fig. 1. Pacific pelagic longline capture locations of sea turtles sampled in this study. Olive ridley turtles (brown, n = 37), green turtles (green, n = 10), loggerhead turtles (orange, n = 5)
and leatherback turtles (red, n = 3). Capture locations of turtles that had no ingested plastic are indicated with inner white circles. (For interpretation of the references to color in this
figure legend, the reader is referred to the web version of this article.)
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Loggerhead

Caretta caretta
Endangered

Figure S3. Anthropogenic debris ingested by a pelagic Pacific loggerhead sea turtle (Carertta caretta), turtle ID LL554807.



Green

Chelonia mydas
Endangered

Figure S2. Anthropogenic debris ingested by a pelagic Pacific green sea turtle (Chelonia mydas), turtle ID LL513310.



Olive Ridley

Lepidochelys olivacea
Vulnerable

Figure S1. Anthropogenic debris ingested by a pelagic Pacific olive ridley sea turtle (Lepidochelys olivacea), turtle ID LL450502.
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Fig. 5. Debriz types ingested by three species of pelagic Pacific sea turtles. Data are the
percentage of total plastic pieces consisting of each particular type mgested by each turtle,
and shown az mean and standard deviation across turtles of each species. Turtles that did
cate significant differences bebhween species for that debriz type (Wilcoxon each pair tests,
p < QLOG). 58
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Fig. 6. Debriz colors ingested by three species of pelagic Pacific sea turtles. Data are the
percentage of total plastic pieces consisting of each particular color ingested by each tur-
tle, and zhown az mean and standard deviation across turtlez of each zpecies. “Other™
colors include pink, orange, red and silver. Turtles that did not consume plastic were ex-
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Maybe these
animals are
just “test
biting” the
plastics...
but if they’ re
actually
Ingesting these
materials,
it can’t be
good for
them...
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