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Introduction

• Boat strikes

• Subspecies of West Indian 
manatee (Trichechus manatus)

© David Schrichte

© Save the manatee club (King and Heinen, 2004)

• 2004 endangered species

• 1983: Florida state protection

• 1978: Florida Manatee Sanctuary Act

• Florida manatee refuge

• Impact of Macroplastics
(Beack and Barros, 1991)

• Ingestion: blockages

• Entanglement



(Barboza et al., 2020)

(Lehner, 2015)

Microplastics
< 5 mm
Macroplastics → microplastis

(Chatterjee and Sharma, 2019)



Microplastics cont.
• Effects unknown (Zantis et al., 2021)

• Absorb toxins (Fossi et al., 2012)

• Halogens
• Heavy metals
• Organic pollutants

• Manatees feed on seagrass        
(Hartman, 1971)

• Ingestion of small fish and 
invertebrates

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

• Manatees eat 45 kg = 16,150 
microplastic pieces                          
(Whitaker and Hamilton, 2021)

(Sanchez-Vidal et al., 2021)



Reduced reproduction 

Reduced growth

Reduced offspring viability

Potential 
negative effects 
of consuming 
microplastics

(Galloway and Lewis, 2016)



(Gola et al., 2021)



Aims of study

Determine if microplastics are present in Florida manatees

Determine what toxins/concentrations are affecting Florida manatees

Understand how microplastics are affecting Florida manatees

Conservation of Florida manatees



(Zantis et al., 2021)



Objectives

Examine the GI tract content of deceased Florida manatees to determine the amount of 
microplastics in the stomach and intestines

Examine the blood and tissues of deceased Florida manatees to determine the amount of 
microplastics in these tissues

Analyze the blood and tissues of Florida manatees to determine if there is evidence of toxins such 
as halogens, heavy metals, and organic pollutants

Examine Florida manatee scat, if available, for the presence of microplastics

Collect microplastics found on seagrass to determine what contaminants are present

Compare microplastics from manatees to contaminants found in microplastics from seagrass beds 
to determine if Florida manatees are ingesting microplastics while foraging on seagrass



Methods- Sample Collection

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 ℃ 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 µm mesh net immediately 
after defecation. 100% ethanol will be used to preserve samples at -20 ℃ (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 ℃

(Sanchez-Vidal et al., 2021)

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.

A permit will be obtained to work the Florida manatees and samples



Methods: 
concentrations of microplastics

• 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 
matter and debris other 
than plastic

• Large materials left in 
the sieve will be 
removed

Soils Mechanics Industries

(Hernandez-Gonzalez et al., 2018) 



Methods: concentrations of 
microplastics

• If microplastics present

• Half sent to Marine Mammal 
Pathobiology Laboratory

• Half placed in sealed, sterilized 
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 
oven to dry at 50 ℃ for 4 hours. 

• Leica S8 APO stereoscopic 
microscope used to count 
microplastics

• Photographed with Carl Zeiss 
Axiocam ERc5s 

• Weighed with Mettler AE 240 
(Schmidt et al., 2018)

(Hernandez-Gonzalez et al., 2018) 

Millipore Sigma Leica Microsystems

World Didac Mettler Toledo



Methods-
sample analysis

• Iron (Fe)

• Manganese (Mn)

• Aluminum (Al)

• Lead (Pb)

• Copper (Cu)

• Silver (Ag)

• Zinc (Zn)

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.

• Polyaromatic hydrocarbons 
(PAHs)

• 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)

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

Toxins tested for include: 



Questions?

Ana Noel · (608) 513-3773 · amnoel@alaksa.edu San Diego Zoo Wildlife Alliance
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