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THE PROBLEM WITH PLASTIC

* Entanglement
* Habitat damage
* |ngestion




POTENTIAL EFFECTS OF INGESTION

Sublethal: Lethal:

-Exposure to harmful chemicals

(Rochman et al., 2013) -Obstruction (Balazs, 1985)
-Dilution of nutrients -Perforation (Mascarenhas et al.,
(McCauley & Bjorndal, 1999) 2004)

Cocktail of Contaminants -Plications

phthalates u




PLASTICINGESTION BY SEATURTLES
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Archie Carr
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SEATURTLES MAKE GOOD INDICATORS
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SEATURTLES MAKE GOOD INDICATORS




SEATURTLES MAKE GOOD INDICATORS
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SEATURTLES INGEST A LOT OF PLASTIC

Clukey et al. 2027 Mar Pollut Bull



BEST REPORTING UNITS

Quantities are better than
percent occurrence

Include non-detects

Report particle counts, size,
and mass of polymers

o debris/turtle

[a—
O

g/kg is best unit for biota

Lynch 2018 ES&T



BEST REPORTING UNITS

Quantities are better than
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Rio Grande
do Sul

Excludes non-detects
¥ Includes non-detects
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grams debris Ingested per turtle

Rio Grande



BEST REPORTING UNITS

Quantities are better than
percent occurrence

Include non-detects

Report particle counts, size,

and mass of polymers

g/kg is best unit for biota

Lynch 2018 ES&T
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HAWKSBILLS IN CENTRAL PACIFIC
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HAWKSBILL FROM OAHU 1984

5.4 kg turtle with =741 pieces or 116 grams of debris
21.5 g debris/kg

Balazs 1985




HAWKSBILL FROM KAUAI 2015

9.2 cm =0.096 kg turtle with 41 pieces or 0.3 grams of debris

3.11 g/kg
Van Houtan et al., 2016
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Lynch, J.M., 2018. Quantities of marine debris ingested by sea turtles: global meta-analysis highlights

need for standardized data reporting methods and reveals relative risk. Environmental Science &
Technology, 52(21), pp.12026-12038.




OBJECTIVE

Increase the sample size of hawksbills from the
Central Pacific to assess size class differences
and update species and spatial comparisons
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LIFE CYCLE OF SEATURTLES

' .- foraging
v NERITIC
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STAGE ESTIMATED BY SIZE

S
=
L 60=- : =
LY “rr
i) 50_ » : W ~.%/\)%%
Y 40+ ot w _ AL :
q°)
= A
© 30— P
S
o 20—
)
6 7 F !)\
ar 2
v -
Pelagic Pelagic Neritic
post- juvenile (46-71 cm)
hatchling (28-41 cm)
(4-9 cm)

N=7(1) 4(1) 4



‘ Pelagic post-hatchling; N = 7
‘ Pelagic juvenile; N =4

North

Goean Neritic; N = 4

Equator

American
Samoa

Map data ©2018 Google, INEGI, SK telecom, ZENRIN  United States Terms



SAMPLE COLLECTION

Necropsy

Examine entire Gl tracts
Record color, type, size,
mass

Store plastics and
tissues in LN2 for future
chemical analysis

Calculate per turtle
* # of pieces
® mMmass

* g/kg




COLORS

Hm black
® blue
W ogrey

" orange

W pink

Hred

white




TYPES

m fragment

1l line

sheet




microplastics (<5mm)

B mesoplastics (5-25mm)

® macroplastics (25-1000
mm)

Mean: 1.23cm SD: 1.90cm

Minimum: 1X1X 0.5 mm

Maximum: 14 X 0.5 X 0.1Cm



FREQUENCY OF OCCURRENCE
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QUANTITIES: COUNT/TURTLE
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QUANTITIES: GRAMS/TURTLE

grams/turtle

0.4 -~

2] N
00 — 58 . .

Pelagic post-  Pelagic juvenile Neritic
hatchling




QUANTITIES: GRAMS/KG
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EFFECTS OF PLASTICINGESTION?

R?=0.0007, p = 0.592

POPs in fat (ng/g wet mass)

0.2 0.4 0.6 0.8
plastic in gut (g/kg turtle)

Plastic ingestion not correlated to POPs in sea turtles

Clukey et al. 2018 Sci Total Environ

No dietary dilution
No gut obstructions,
perforations, torsions
Source of POP
exposure is likely
food>plastic



CONCLUSIONS

* Report data in multiple,
proper units

* Focus on younger,
pelagic-phase turtles in
plastic polluted regions

* |nvestigate effects
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FOLLOW US

CENTER FOR MARINE DEBRIS RESEARCH
Website:

@MarineDebrisResearch

@debrisresearch

@company/center-for-marine-debris-research
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http://www.hpu.edu/cncs/cmdr

CENTER FOR MARINE DEBRIS
RESEARCH

MISS/ION:

The Center for Marine Debris Research develops and applies optimal methods to investigate the sources,
transport, fate, and impacts of plastic marine debris. The Center also disseminates this knowledge to inform

management and stimulate ocean stewardship.

VISION:

The ultimate goal of all activities of the Center for Marine Debris Research is a trash-free ocean.




WHERE?

Image IBCAO
Image Landsat / Copernicus
Data SIO, NOAA, U.S. Navy, NGA, GEBCO




James Campbell National Wildlife Refuge

Oahu, Hawaii, 21 Aug 2019

Honolulu







CMDR hosts HI Marine Debris
Action Plan Research Workshop

CMDR publishes 1 study and

. . . submits 3 manuscripts
Hawaii Marine Debris

HPU (Jensen and et AL s NIST awards HPU with a
NIST and Hyrenbach) Workshop '
HPU's ybl' i cooperative agreement to fund
_ publishes CMDR
partnership polymer HPU and NIST (Lynch
begins . ident.ification in and I;l|yrenbach) publish2018 CMDR website goes live
2009 013 seabirds 3 studies and lab renoVations begin
2010 2014 2017 2019
HPU NIST Bi it
(Hyrenbach) e HPU and NIST establish CMDR at HPU
y : begins collecting Makabu'u cam
prejents first ingested marine axapu U campus
studies on debris from Pacific : .
erlsfil " CMDR publishes 6 studies

CMDR submits 2 federal grant proposals



Biology

Maui Beach Marine Debris

% Polystyrene

Jun Dec Jun

Policy and Economics Engineering Physics
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BIOLOGICAL AND ENVIRONMENTAL MONITORING AND
ARCHIVAL OF SEA TURTLE TISSUES (BEMAST) PROJECT




BIOLOGICAL AND ENVIRONMENTAL MONITORING AND
ARCHIVAL OF SEA TURTLE TISSUES (BEMAST) PROJECT

Mission: Archive tissues from prioritized sea turtle species and locations in a
world class specimen bank for real-time and retrospective contaminant and
health-related research studies



SAMPLE TYPES

* Necropsy
Fat
Liver
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Scute
= Muscle
' " Bile
s - Ingested plastics
@3 & * Live capture
* Nesting beach




L NIST Internal Report
7996

Q All 5 species in US Pacific

Islands Region
O 851 samples
0 285 turtles
0 38 nests

Capture Method

Live capture Kailua Bay, Oahu
Live capture Kiholo Bay, Hawaii
Live capture Kapoho Bay, Hawaii
Live capture Kailua Bay, Oahu
Live capture Palmyra Atoll

Live capture Palmyra Atoll

Live capture San Diego, CA 0%
Live capture Kailua Bay, Oahu 0.05

Live capture Kiholo Bay, Hawaii 0%

Live capture Saipan & Tinian, CNMI 0%

Live strandings Main Hawaiian Islands 100%

euthanized
Green Longline caught >200 km from American 0%
Samoa & Hawaiian Is.
Green Dead stranding Main Hawaiian Islands 0%

Green Dead stranding San Diego, CA 0%

Green Unhatched eggs Main Hawaiian Islands N/A

Olive Ridley Longline caught >200 km from American 0%
Samoa & Hawaiian Is.
Olive ridley Dead stranding Main Hawaiian Islands 0%

Hawksbill Live capture Palmyra Atoll 0%
Hawksbill Live capture Saipan & Tinian, CNMI 0%
Hawksbill Dead stranding Main Hawaiian Islands 0%

Hawksbill Unhatched eggs Main Hawaiian Islands N/A

Leatherback Longline caught >200 km from American 0%
Samoa & Hawaiian Is.

Loggerhead Longline caught >200 km from American 0%
Samoa & Hawaiian Is.

Location FP Tumor Status

No. of Animals Collection Date

(Sample Type)
20 (blood, scute) Mar 2011
20 (blood, scute) May 2011
22 (blood, scute) Nov 2011
21 (blood, scute) Jul 2012
20 (blood, scute) Jul 2012

22 (blood, scute, mouth Jun-Jul 2013
algae)
4 (blood) Jun-Aug 2013
20 (blood, scute, mouth Jul 2013
algae)
21 (blood, scute, mouth Dec 2013
algae)
20 (blood, mouth algae) Dec 2013
20 (blood, scute, fat, Jul 2011 —Jul 2012
liver, FP lesion)
14 (scute, fat, muscle, Mar 2011 - Jan 2014
bile, liver)
7 (scute) May 2011 - May 2013
1 (scute, fat, muscle, bile, Jan 2013
liver)
26 nests Jan 2013 - Jan 2014
22 (scute, fat, muscle, Mar 2011 - Jan 2014
bile, liver, Gl tract)
4 (scute, fat, liver, Nov 2011 - Jul 2013
muscle, bile, Gl tract)
2 (blood, scute) Jun-Jul 2013
4 (blood) Dec 2013
3 (scute, fat, muscle, bile,  Nov 2011 - Jul 2013
liver)
12 nests Dec 2012 - Jan 2014
4 (blubber, fat, skin, Mar 2011 - Jul 2013
liver, muscle)
3 (scute, fat, muscle, bile, ~Mar 2011 - Jan 2014
liver, Gl tract)
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Melissa R. Jung, George H. Balazs, T. Todd Jones, Thierry M. Work,
Shandell Brunson, Alexander R. Gaos, Jennifer M. Lynch




POLYMER IDENTIFICATION METHODS

Marine Pollution Bulletin 127 (2018) 704-716

Contents lists available at ScienceDirect

Marine Pollution Bulletin

ELSEVIER journal homepage: www.elsevier.com/locate/marpolbul

B AMARINE
BOLILTTIORN

Validation of ATR FT-IR to identify polymers of plastic marine debris,
including those ingested by marine organisms

Melissa R. Jung”, F. David Horgen", Sara V. Orski”, Viviana Rodriguez c.h, Kathryn L. Beers”,
George H. Balazs®, T. Todd Jones®, Thierry M. Work", Kayla C. Brignac®, Sarah-Jeanne Royer’,
K. David Hyrenbach?, Brenda A. Jensen”, Jennifer M. Lynch®”




WHAT POLYMERTYPES DO TURTLES
INGEST?

90
OPP (#5)
OPE/PP Mixture
OLDPE (#4) -
® Unknown PE Z:i, 60
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HAWKSBILL GLOBAL COMPARISON
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