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Foraging on sea grass by Florida manatees UAA — KPC — KBC
(Trichechus manatus latirostris) poses a Behavioral Ecology of

Marine Mammals

potential threat for microplastic ingestion Research Proposal

.
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Introduction

e Subspecies of West Indian
manatee (Trichechus manatus)

e 2004 endangered species

e 1983: Florida state protection
e Boat strikes
e 1978: Florida Manatee Sanctuary Act

Florida manatee refuge

Impact of Macroplastics
(Beack and Barros, 1991)
* Ingestion: blockages

Entanglement



Macroplastic

o) A N
‘!‘ y N
= '\}
¢ -

.
"

‘._

Microplastic

(Lehner, 2015)
Barboza et al., 2020
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|\/|ICI’Op|aStICS Macroplastics - microplastis

(Chatterjee and Sharma, 2019)




Microplastics cont.

e Effects unknown (zantis et al., 2021)

e Absorb toxins (Fossi et al., 2012)
* Halogens
 Heavy metals
e Organic pollutants

' t items
Roots "Rhizome

* Manatees feed on NSEINERS
(Hartman, 1971)

* |ngestion of small fish and
invertebrates

1 kg=1,470 microplastic pieces
(Whitaker and Hamilton, 2021F

v = . ’
-.'{ ~y Posidonia
" oceanica
/ meadow

* Manatees eat 45 kg = 16,150
microplastic pieces

(Whitaker and Hamilton, 2021)

(Sanchez-Vidal et al., 2021)



Potential
negative effects
of consuming
microplastics

7

@ Reduced reproduction
@ Reduced growth
@ Reduced offspring viability



Health Risks
* Retardation in Growth
+ Infertility

Polyvinyl chloride * Blockage of body tracts
Polyethylene terephthalate Primary Microplastics

Polystyrene * Personal Care Products
Nylon , * Laundering of synthetic clothes Adverse effect to
aquatic life

{Targ;.

. ' ier of th
Industrial Waste — ’ » ' CHRTREOS e 4'*' 4
House Hold Waste S 4 »~age
oy : pollutants
Plastic Waste ~ Fragmentation Aquatlc Animals
* UVLight -
»  Low Temperature Secondary Microplastics Food Chain
+ Plastic bags

* Bottles
Attached to

Dves

Heavy Metals

Chemicals

Organic Pollutants * Cancer

* Oxidative Stress
* Impaired Immune Response

(Gola et al., 2021)
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First detailed review of microplastics in marine mammals,
showing that microplastics are present in most organisms

However, significant methodological variance among

studies: standardization is required

Microplastic ingestion pathways:
Direct: Intake of

seawater
Indirect: trophic
transfer from prey

(zantis et al., 2021)




Objectives \\&
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the GI tract content of deceased Florida manatees to determine the amount of

Exa mine microplastics in the stomach and intestines
. the blood and tissues of deceased Florida manatees to determine the amount of
Examine . e .
microplastics in these tissues
Anal 7@ the blood and tissues of Florida manatees to determine if there is evidence of toxins such
y as halogens, heavy metals, and organic pollutants
. Florida manatee scat, if available, for the presence of microplastics
Examine
C ” microplastics found on seagrass to determine what contaminants are present
ollect
C microplastics from manatees to contaminants found in microplastics from seagrass beds
ompare iCs from £ minants fo cropla |
to determine if Florida manatees are ingesting microplastics while foraging on seagrass
NSNS\

VAVAVAVAN



Methods- Sample Collection ==z
A permit will be obtained to work the Florida manatees and samples ﬁ, A

Tissue collection: A collaboration with Florida Fish and Wildlife will be established to obtain the contents
of the stomach, intestines, tissues, and blood from necropsied Florida manatees (Florida Fish and Wildlife
Conservation Commission, n.d.). The blood samples will be refrigerated at 4 °C and the other samples will
be placed in 70% ethanol after collection (Dierauf, 1994; Hernandez-Gonzalez et al., 2018).

Scat collection: Manatee scat will be collected near the surface with a 150 um mesh net immediately
after defecation. 100% ethanol will be used to preserve samples at -20 °C (Carol et al., 2019)

Seagrass leaves collection: Loose leaves will be collected when washed ashore. In the lab, the leaves will
be dried out for several days in low humidity conditions at 25 °C

Timeline: Beach walks will be performed once every 2 weeks for 3 years in order to find deceased manatees

that have washed up on the beach. Scat and seagrass samples will be collected every month for 3 years.
(Sanchez-Vidal et al., 2021)



e 3 sperate metal sieves of 4
different sizes

* 5 mm metal sieve
* 1 mm sieve

* .5 mm sieve

* .355 mm sieve

* Prevents clogging

* Removes any organic
Soils Mechanics Industries matter and debris Other
than plastic

* Large materials left in
the sieve will be
removed

(Hernandez-Gonzalez et al., 2018)



* If microplastics present

 Half sent to Marine Mammal

Methods: concentrations of Pathobiology Laboratory

. . Half placed in sealed, sterilized
M |CrOp|aSt|CS glass jar with 10% potassium

hydroxide

3 weeks: organic solution is
dissolved

Buchner Filter and glass

microfiber filters will be used to

filter the samples with a vacuum

pump.

Samples dried in Petri dish in
Leica Microsystems oven to dry at 50 °C for 4 hours.

Leica S8 APO stereoscopic
microscope used to count
microplastics

Photographed with Carl Zeiss
Axiocam ERc5s

Weighed with Mettler AE 240
World Didac ' et (Schmidt et al., 2018)

AxioCam ERc5s

(Hernandez-Gonzalez et al., 2018)



Methods-
sample analysis

Toxins tested for include:

QO

* Iron (Fe)
 Manganese (Mn)
e Aluminum (Al)

e Lead (Pb)

e Copper (Cu)
 Silver (Ag)

e Zinc (Zn)

Polyaromatic hydrocarbons
(PAHSs)

Organochlorine pesticides
(OCPs)

Polychlorinated biphenyls
(PCBs)

Dimethyl phthalate (DMP)
Diethyl phthalate (DEP)
Benzyl butyl phthalate (BBP)
Dibutyl phthalate (DBP)
Diethyl hexyl phthalate (DEHP)
Di-n-octyl phthalate (DnOP)

Tissue and microplastic analysis: blood and tissue samples will be sent to
the Marine Mammal Pathobiology Laboratory to determine the presence of
microplastics and which, if any, of the above toxins are present and the
concentrations of each. Microplastic samples from the stomach and
intestines, scat, and seagrass will also be sent to the Marine Mammal
Pathobiology Laboratory to test for toxins/concentrations.

(Padula et al., 2020; Verla et al., 2019)
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