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Production, use, and fate of all plastics made from 1950 – 2015, 
in million metric tons (Mt; Geyer et al., 2017)

• Microplastics (MPs) –
small plastic pieces 

<5 mm in length

• >5.25 trillion 
microplastics 

particles are floating 
in the world’s oceans 

(Eriksen et al., 2014)



MP absorb 
toxins

Ingestion  
Bioaccumulation 
Biomagnification

Human 
toxicity

Microplastics = Hazardous waste
(Eriksen et al., 2014)

newsecuritybeat.org/2020/07/world-oyster-plastic-pollution/

http://www.newsecuritybeat.org/2020/07/world-oyster-plastic-pollution/


• Heavily urbanized 
estuaries are 

especially vulnerable 
to microplastic 

pollution

• Nurdle Patrol 
collected 181,216 

plastic pellets in Texas 
(Tunnell et al., 2020)

Occurrence, source, and transport pathways of 
microplastics in the Gulf of Mexico (Shruti et al., 2021)



Study Objectives

Objective 1: To collect & analyze surface water and sediment samples at 
shoreline sites and open bay sites to estimate microplastic concentrations within 

surface waters and sediments of the Galveston Bay watershed. 

Objective 2: To describe the microplastics found and examine the data to 
describe what factors may contribute to the distribution of microplastics 

in Galveston Bay surface waters and sediments.



Materials & Methods
• Field data collection

• 5 open bay sites
• 5 shoreline sites

• Laboratory analysis
• Vacuum filtration
• Density separation
• Microscopic 

identification

• Citizen science
• Mississippi State 

University 
Extension       
(Sartain et al., 2018)

• Florida MP 
Awareness Project 
(FMAP)

Map from EIH’s microplastic quality assurance project plan 
(QAPP; Guillen, 2021)



Surface water sample collection

 3 replicate neuston net 
tows (335 μm mesh) with 
attached flowmeter

3 replicate 1L surface 
water grabs→



Sediment sample collection

• Benthic sediments – 3 replicate Ekman/Petit Ponar grabs
• Shoreline sediments – 3 replicate 0.25m2 quadrat along 

wrack line

Sartain et al., 2018



Laboratory sample analysis

Sartain et al., 2018

Vacuum filter→

 Density separator



Microscopic 
identification

Following methods found in:
• Marine & Environmental 

Research Institute (MERI)
• NOAA microplastics 

analysis manual
• Sartain et al., 2018
• FMAP

Zhu et al., 2018

Sartain et al., 2018



Expected Results

• Higher concentrations of MPs in sediment 
samples than water samples

• Higher concentrations of MPs from estuary-fed 
sites than marine sites

• Higher concentrations of MPs in Galveston Bay 
surface waters & sediments than other estuaries



Questions?



Literature Cited

Akdogan, Z., & Guven, B. (2019). Microplastics in the environment: A critical review of current 
understanding and identification of future research needs. Environmental Pollution, 254, 
113011.

Akhbarizadeh, R., Dobaradaran, S., Nabipour, I., Tangestani, M., Abedi, D., Javanfekr, F., Jeddi, F., 
Zendehboodi, A. (2021). Abandoned Covid-19 personal protective equipment along the 
Bushehr shores, the Persian Gulf: An emerging source of secondary microplastics in 
coastlines. Marine Pollution Bulletin, 168, 112386.

Avio, C.G., Gorbi, S., & Regoli, F. (2017). Plastics and microplastics in the oceans: From emerging 
pollutants to emerged threat. Marine Environmental Research, 128, 2-11.

Bank, M.S., & Hansson, S.V. (2019). The plastic cycle: A novel and holistic paradigm for the 
Anthropocene. Environmental Science & Technology, 53(13), 7177-7179.

Eriksen, M., Lebreton, L.C., Carson, H.S., Thiel, M., Moore, C.J., Borerro, J.C., . . . Reisser, J. (2014). 
Plastic pollution in the world's oceans: More than 5 trillion plastic pieces weighing over 
250,000 tons afloat at sea. PloS one, 9(12), e111913.



Literature Cited, continued

FMAP (Florida Microplastic Awareness Project). (2017). Volunteer Manual. University of Florida and 
Sea Grant Florida. Gainesville, FL. 17 pp.

Geyer, R., Jambeck, J.R., & Law, K.L. (2017). Production, use, and fate of all plastics ever made. 
Science Advances, 3(7), e1700782.

González-Pleiter, M., Velázquez, D., Edo, C., Carretero, O., Gago, J., Barón-Sola, Á., . . . Fernández-
Piñas, F. (2020). Fibers spreading worldwide: Microplastics and other anthropogenic litter in 
an Arctic freshwater lake. Science of The Total Environment, 722, 137904.

González-Pleiter, M., Edo, C., Aguilera, Á., Viúdez-Moreiras, D., Pulido-Reyes, G., González-Toril, E., . . . 
Rosal, R. (2021). Occurrence and transport of microplastics sampled within and above the 
planetary boundary layer. Science of the Total Environment, 761, 143213.

Guillen, G. (2022). Microplastics in the Galveston Bay watershed: The big impacts of tiny pollution. 
Quality assurance project plan (QAPP) dated 1/18/2022. Pp. 59.



Literature Cited, continued

Masura, J., Baker, J., Foster, G., & Arthur, C. (2015). Laboratory methods for the analysis of 
microplastics in the marine environment: Recommendations for quantifying synthetic 
particles in waters and sediments. C. Herring (Ed.), NOAA Technical Memorandum NOS-
OR&R-48.

MERI (Marine & Environmental Research Institute). (2015). Guide to microplastic identification. 
Center for Environmental Studies, Blue Hill, ME.

Prata, J.C., da Costa, J.P., Duarte, A.C., & Rocha-Santos, T. (2019). Methods for sampling and 
detection of microplastics in water and sediment: A critical review. TrAC Trends in 
Analytical Chemistry, 110, 150-159.

Sartain, M., Wessel, C., & Sparks, E. (2018). Microplastics Sampling and Processing Guidebook. 
Mississippi State University, MS. 35 pp. 

Tobin, C. (2020, Jul 16). The world is your oyster and your plastic pollution is getting into it. New 
Security Beat. newsecuritybeat.org/2020/07/world-oyster-plastic-pollution/. Accessed 
2020, Feb 25.

http://www.newsecuritybeat.org/2020/07/world-oyster-plastic-pollution/


Literature Cited, continued

Tunnell, J.W., Dunning, K.H., Scheef, L.P., & Swanson, K.M. (2020). Measuring plastic pellet (nurdle) 
abundance on shorelines throughout the Gulf of Mexico using citizen scientists: 
Establishing a platform for policy-relevant research. Marine Pollution Bulletin, 151, 110794.

Wang, W., Gao, H., Jin, S., Li, R., & Na, G. (2019). The ecotoxicological effects of microplastics on 
aquatic food web, from primary producer to human: A review. Ecotoxicology and 
Environmental Safety, 173, 110-117.

Wanner, P. (2021). Plastic in agricultural soils – A global risk for groundwater systems and drinking 
water supplies? – A review. Chemosphere, 264, 128453.

Zhu, L., Bai, H., Chen, B., Sun, X., Qu, K., & Xia, B. (2018). Microplastic pollution in North Yellow Sea, 
China: Observations on occurrence, distribution and identification. Science of The Total 
Environment, 636, 20-29.


	Copyright notice - created date - wide.pdf
	Slide Number 1

	copyright-notice-wide.pdf
	Slide Number 1




