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“near permanent contamination of the natural 
environment with plastic waste is a growing 

concern” (Geyer et al., 2017)
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1970s 60%
First reported In landfills, natural 

environment

Plastic Pollution

(Andrady, 2011; Du et al., 2022; Zettler et al., 2013)
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“studies of plastic-associated 
microbial communities are 

lacking …” (Zettler et al., 2013)

Plastic Pollution

• Entanglement, ingestion publicized

• Microplastics, POPs
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Unknown: The “Plastisphere”

“very little is known about the 
communities of microbes …” 

(Amaral-Zettler et al., 2017)

(Kirstein et al., 2019)
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“composition of the biofilm 
community … remains to be 
investigated …” (Eich et al., 2015)
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The Plastisphere

The distinct biofilm community that 
selectively attaches to plastic surfaces

1. Pioneer organisms

2. EPS → Secondary colonizers

3. Community succession

Diatoms

(Dey et al., 2022; Zettler et al., 2013; Bamford et al., 2023; Davidov et al., 2020)
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Diatoms

(Virginia, 2009; Fu et al., 2022; Spaulding et al., 2021)

• Unicellular phytoplankton

• Single cells or chains of cells

• Frustule: Cell wall of hydrated glass

• Raphe: Slit in frustule for movement

Centric Pennate

Raphid         Araphid *400x magnification

Coscinodiscus Amphora Fragilaria
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Diatoms

(B-Béres et al., 2022)

Supporting Regulating

Provisioning Cultural

40% of primary production
40% of carbon sequestration

“revolutionized the 
connection of science and 

art”

Diatomaceous earth
Nanotech, drug-delivery

Regulate carbon, nutrients, 
protect microorganisms

Results,
Analysis

Conclusion



Introduction

Literature
Review

Goal

Methods

Gaps

GAP #1

• Lack of plastisphere research

GAP #2

• “the consequences of plastics in freshwaters remains poorly known”         
(Azevedo-Santos et al., 2021)

GAP #3

• Plastispheres reflect geography: none in Pacific Northwest (Amaral-Zettler et al., 2017)
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Research Goal

Morphologically characterize and compare 
the composition of diatom communities in 

polyethylene terephthalate (PET) and 
polypropylene (PP) plastispheres in 

freshwater environments over a period of 
five weeks.
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Quasi-Experimental

1. Experiment Installation

2. Sampling

3. Crystal Violet Assay (CV)

4. Diatom Characterization (DC)

5. Analysis

(Eich et al., 2015)
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Experiment Installation

• PET: Clear Ziploc bags

• PP: Clear binder pockets

1.5 in. 1.5 in.

PET PP

PET PP

By Sampling Time

x3
6 bags x 20 

squares
6 bags x 20 

squares

(Geyer et al., 2017)
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Experiment Installation

#1

#2

#3

Settler’s Landing
~10.187 °C

1.8 L SFW

(City of Kirkland Parks Department)
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Sampling
WK3, WK4, WK5

SRS

SRS

CV

DC

CV

DC

PET

PP

PLYS

DC
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Crystal Violet Assay (CV)

Crystal Violet 
Stain (1% w/v)

3 Drops Optical density 
measured at 595 nm

(Lobelle & Cunliffe, 2011)
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Diatom Characterization (DC)

Isolating, concentrating biofilm

Hemocytometer, 100x mag.PET 4.3 PP 5.3 PLYS 5.3

400x mag.
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Analysis Diatoms of North America
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Crystal Violet Assay (CV)

Variable
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Crystal Violet Assay (CV)

Anecdotal evidence:
Increase in biofouling
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Diatom Characterization (DC)
1849 Images

0
2
4
6
8

10
12
14
16
18

N
u

m
b

er
 o

f 
G

ro
u

p
s 

Id
en

ti
fi

ed

Morph. Category

Total Identified Morphological Groups per Category

Morphological Groups

Supports Dudek et al. (2020)

FW: Centric, Araphid
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Diatom Characterization (DC)

Diversity: % of 3/3 morph. groups present

PP

PET

FW

PLYS

Texture may play a role in 
diversity

Time may select for 
diatoms

PLYS, PET, PP
Most → least diverse

WK3

WK4

WK5

WK3

WK4

WK5
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Diatom Characterization (DC)

Diversity: % of 3/3 morph. groups present

PP

PET

FW

PLYS

Texture may play a role in 
diversity

Time may select for 
diatoms

PLYS, PET, PP
Most → least diverse

WK3

WK4
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Diatom Characterization (DC)

No significant difference in plastics

Stronger relationship 
between PLYS and 

diatoms?

Texture is a likely 
confounding variableResults,

Analysis

Conclusion



Introduction

Literature
Review

Goal

Methods

Diatom Characterization (DC)

Substrate unspecific core 
of species

(Kirstein et al., 2015; Zettler et al., 2013)

Araphid
• G12: Fragilaria spp.? Tabellaria spp.? Microtabella spp.?;
• G14: Nitzschia spp.? Synedra spp.?;
• G15: Synedra spp.?;
• G22: Synedra spp.?

Symmetric Biraphid
• G29: Navicula spp.? Kobayasiella spp.? Mastogloia spp?

Asymmetric Biraphid
• G36: Amphora spp.? Cymbella spp.?;
• G37: Amphora spp.? Cymbella spp.?;
• G38: Amphora spp.? Cymbella spp.?
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Diatom Characterization (DC)

No groups unique to 
PET, PP
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Implications

Biofouling → Density
Removes nutrients, photo-oxidative degradation 

unlikely, shifts biogeochemical cycles

Core group, divides → New ecological niche
Plastisphere impact evolves over time, affects 

biodiversity

(Andrady, 2011; Fu et al., 2022; Virginia, 2009; B-Béres et al., 2022; Zettler 
et al., 2013; Amaral-Zettler et al., 2015; Bamford et al., 2023)
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Limitations

Crystal Violet

• Imprecision: Pasteur 
pipette, 5 mL wash

• Varied PET texture

General

• Uncontrolled variables: temp, 
salinity, pH, texture, etc

Diatom Characterization

• Potentially missing 
plastic-specific microbes

• Inexperience, lack of 
resources → bias

(Dey et al., 2022; Kirstein et al., 2015)

Results,
Analysis

Conclusion



Introduction

Literature
Review

Goal

Methods

Next Steps

• Thorough biofilm quantification method

• Pressure wash to isolate plastic-specific (Kirstein et al., 2015)

• Isolate plastic type variable in controlled environment

• Genetic sequencing, machine learning to identify species

• Studies of several months

• Education with diatoms
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