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Microplastics in Tampa Bay: 
what we know



O u t l i n e

• Defining microplastics

• Why they are a problem

• How they are being studied 

in Tampa Bay

• Results from a recent study

• Future work





W h a t  i s  p l a s t i c ?

• Petrochemicals (98%)

• Plasticity = malleable

• Durable, lightweight, 

CHEAP

• “Synthetic polymers”





P l a s t i c  “ e n d  o f  l i f e ” ?

Ward et al., 2020



P l a s t i c  →  m i c r o p l a s t i c

Duan et al., 2021Royer et al., 2018



P l a s t i c  →  m i c r o p l a s t i c

Primary 

microplastics

Secondary 

microplastics

Borah et al., 2023



M i c r o p l a s t i c s  ( M P s )  d e f i n e d

Thompson et al., 2024





Koelmans et al., 2022

S m a l l  p a r t i c l e s ,  s m a l l  p r o b l e m s ?

Li et al., 2022



Galloway et al., 2017

Fr o m  o r g a n i s m s  t o  

e c o s y s t e m s

Monclús et al., 2025



M i c r o p l a s t i c  i s  u b i q u i t o u s

Lamoree et al., 2025GRID-Arendal, 2019Zhang et al., 2020



M i c r o p l a s t i c s  i n  Ta m p a  B a y

• Surface water and bay sediment

• 1 MPs/L in water

• 280 MPs/kg in sediment

• Stormwater ponds

• Ranged from 0–56 MPs/m3 in water

• 3–203 MPs/kg in sediment

McEachern et al., 2019Brooks et al., 2023



M i c r o p l a s t i c s  i n  o r g a n i s m s  i n  

Ta m p a  B a y

Fibbe et al., 2023

Copepods 

15 MPs/1000 copepods

Oysters
 

14 MPs/oyster

Manatees

73% MPs present 

5 MPs/kg wet weight

Murray et al., 2024 Gowans and Siuda, 2023



M i c r o p l a s t i c  t r a n s p o r t  i n  

Ta m p a  B a y

Haberstroh et al., 2021Xiao et al., 2023

• Tampa Bay has high 

concentrations of 

microplastics, but where are 

they coming from?

• Hillsborough River

• 1 ton plastic/yr

• Atmosphere?





M i c r o p l a s t i c  i n  t h e  a i r



H u r r i c a n e  I d a l i a  f o r m s …



S a m p l e  p r o c e s s i n g

Reduce water volume Heat (digest) Concentrate on filter 



I s  i t  p l a s t i c ?



1.7 mm

1 mm

C h e m i c a l  i m a g i n g



1.7 mm

= polyethylene

350 

µm

C h e m i c a l  i m a g i n g



M i c r o p l a s t i c  c h a r a c t e r i s t i c s

Particles: 89.9% Fibers: 10.1%



M i c r o p l a s t i c  h u r r i c a n e ?

Min: 18,680 MP/m2/day 

Max: 95,456 MP/m2/day 

= rainfall

= MP deposition rate

Average: 

50,624 MP/m2/day



R e s u l t s

Positive correlation between MP deposition and rainfall volume

Relative humidity significantly correlated with MP deposition

Large storms transport atmospheric MPs

At least one hotspot of MP pollution in Tampa Bay



Fu t u r e  w o r k



20,877 16,40323,81921,937

Sum = 83,806

Deposition rate = 855,173 particles/m2/day

Fu t u r e  w o r k



Fu t u r e  w o r k

Microplastic working group:

• Capacity building → monitoring

• Holistic look at Tampa Bay

• Standardize methods and reporting

• Identify sources and prevent pollution

Marine MPs and tire wear particles
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Background → Methods → Results → Future work

Reducing contamination
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Background → Methods → Results → Future work
Recap: Deposition flux of atmospheric microplastics in Tampa Bay before, 
during, and after Hurricane Idalia, 2023.

H1: High rates of precipitation increase atmospheric MP fallout by 
colliding with and weighing down large MPs, hastening their 
deposition. 

 Prediction: Positive correlations between rainfall volume and both MP 
particle count and MP particle size.

 Relative humidity significantly correlated with MP deposition.

H2: Hurricane winds increase sea spray that can entrain marine 

particulate pollution into the atmosphere, transport it long distances, 

and deposit in new places. 

 Prediction: Increase in diversity of polymer types and novel MP 

community during Hurricane Idalia.

✓

✓
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Background → Methods → Results → Future work

p-value

0.05 → 0.005

H1: High rates of precipitation increase atmospheric MP fallout by colliding 
with and weighing down large MPs, hastening their deposition.
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Background → Methods → Results → Future work
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Sampling events Microplastic polymers

Average particle size in µm2 over time Average particle size in µm2 per polymer

H1: High rates of precipitation increase atmospheric MP fallout by colliding 
with and weighing down large MPs, hastening their deposition.
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Background → Methods → Results → Future work
Recap: Deposition flux of atmospheric microplastics in Tampa Bay before, 
during, and after Hurricane Idalia, 2023.

H1: High rates of precipitation increase atmospheric MP fallout by 
colliding with and weighing down large MPs, hastening their 
deposition. 

 Prediction: Positive correlations between rainfall volume and both MP 
particle count and MP particle size.

 Relative humidity significantly correlated with MP deposition.

H2: Hurricane winds increase sea spray that can entrain marine 

particulate pollution into the atmosphere, transport it long distances, 

and deposit in new places. 

 Prediction: Increase in diversity of polymer types and novel MP 

community during Hurricane Idalia.

✓

✓
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Background → Methods → Results → Future work
H2: Hurricane winds increase sea spray that can entrain marine particulate 
pollution into the atmosphere, transport it long distances, and deposit in new 
places.



Recovery tests

37

Supplemental
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Background → Methods → Results → Future work

µFTIR FPA imaging with a Bruker LUMOS II microscope

1 2

3
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Background → Methods → Results → Future work

Average percent relative humidityRainfall volume per m2 per day 
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H1: High rates of precipitation increase atmospheric MP fallout by colliding 
with and weighing down large MPs, hastening their deposition.

MP deposition rates over time vs rainfall
MP deposition rates over time vs 

average relative humidity

R2 = 0.61, p = 0.007 R2 = 0.69, p = 0.003
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Background → Methods → Results → Future work

Particles: 89.9% Fibers: 10.1%





MATCH >70%



Plastic production 

43

Geyer et al., 2017

Plastic waste 

Supplemental



➢Eliminate single-
use plastics

➢Ensure equity

Limit virgin 
plastic production

➢Increase recycling rates

➢Producer pays principle

➢Phase out incineration

Material 
reuse

➢Study transport

➢Remove from environment

Mitigate 
pollution

Plastic policy



Plastic future: SSP projections

Stegmann et al., 2022



Galloway et al., 2017

H u m a n  h e a l t h  i s s u e s ?



P l a s t i c  “ e n d  o f  l i f e ” ?

Recycling Incineration Landfill

9% 50%19% 22%

OECD Global Plastics Outlook, 2022
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