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Plastic interacts with multiple
levels of ecology

Plastic - Microbes Plastic - Terrestrial Biota Plastic - Aquatic Biota

- Blight & Burger 1997; Moser
& Lee 1992

Moos et al. 2012; Miranda &
Carvalho-Souza 2016

McCormick et al. 2014
McCormick et al. 2016
Hoellein et al. 2017

Cole et al. 2013; Setala et al.
2013
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Research Knowledge Gaps


http://litterbase.awi.de/

Research Knowledge Gaps

Study anthropogenic litter similar to
any material that is part of the
environment
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Collaborations!

http://litterbase.awi.de .4


http://litterbase.awi.de/

Anthropogenic Landscape Environmental Organismal

Activities Features Conditions Interactions




Kern River
Bakersfield, CA USA




Debris Dams

* Ecologically important in freshwater
— Retain organic matter
— Serve as habitat

* Typically made of organic debris

* Now made of organic AND anthropogenic materials
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How do road bridge impacts
anthropogenic litter distribution and
‘community’ composition in rivers?

Image sources: 1) https://www.plasticfreejuly.org/ 2) https://creazilla.com/nodes/76512-water-bottle-clipart 3) https://pixabay.com
vectors/can-dose-metal-packaging-tin-2022623/ 4) https://commons.wikimedia.org/wiki/File:Clothes_hanger_icon_3.svg 5)
https://freesvg.org/plastic-shopping-bag




How do road bridges impact anthropogenic litter
distribution & ‘community’ composition in rlvers"
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AL Density (No. items m2)

AL Mass (g m2)
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Debrls dams had a hlgher

AL density than other
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high abundance of
small/lightweight items

Photos: A Fetters



Aquatic vegetation can serve as accumulation zones for AL in rivers

4 T ?.//\‘{/fﬂ ST
Mangrove Forests

Photos: A Fetters

Honingh et al. 2020 Lebreton et al. 2017
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AL Relative Abundance - Material Type X’130)= 68.6
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AL Relative Abundance - Functional Categories
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AL ‘Community’ Dynamics

NMDS3

¢ Debris Dam
4 Downstream
#* Bridge Piers
O Upstream

Image sources

Photos: A Fetters
https://www.plasticfreejuly.org/
https://pixabay.com /vectors//
https://freesvg.org/plastic-shopping-bag
https://www.iconfinder.com

Stress = 0.042
F=2.78
df=3
P<0.001



Bridges and Debris Dams Alter AL in Rivers
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Anthropogenic Litter Management

Biotic Communities? Spatial Patterns?
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How do environmental conditions
impact AL degradation and
colonizing macroinvertebrate
communities?




How does anthropogenic litter affect ecosystem process
and macroinvertebrate communities?

PIantanus sp
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Observations: 8 months

Pond Grassland
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Observations: 12 months

Pond h Grasslan

Natural

Plastic

Microplastics released from
leaf packs were cleaned up
Photos: A Fetters after the experiment ended!




How do environmental conditions impact plastic
degradation compared to natural leaves?
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How do environmental conditions impact plastic
degradation compared to natural leaves?
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In % Dry Mass (g) Remaining

How do environmental conditions impact plastic
degradation compared to natural leaves?
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In % Dry Mass (g) Remaining

How do environmental conditions impact plastic
degradation compared to natural leaves?
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Macroinvertebrate Families

Plastlc may be an alternative habltat
resource for macroinvertebrates

Wllson etal 2020
Garc1a-Vasquez et al. 2018




Plantanus sp:

Plastic Degradation was Impacted by
Environmental Conditions
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Potentially Unique Macroinvertebrate Communities

00

= Stratiomyidae

© Lygaeidae

" ® Braconidae
® Formicidae

® salticidae

@ Coccinellidae

® Chironomidae

© Aphididae

® Ephydridae

60

~
3

40

20

Taxa Relative Abundance (%)

&

0 |
Natural _Plastic Mixed Natural _Pastic _Mixed

Pond Grassland

3
8
s

CET=
ooz

Mean (£SEM) Macroinvertebrate Density (No. g)

2
< g0
g 5
H £
i" [} 3
<
2
g 40 o E = =
K]
g 20 Natural Plastic Mixed Natural Plastic Mixed
I
i
Pond Grassland

Natwal Plastc Mixed Natwal Plastc Mixed

Pond Grassland




Varying environmental conditions

Anthropogenlc
el LI
“Structures

Fate of anthropogenic materials in the environment
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M<Neish Lab Student Presentations

Microplastic seasonal variation in coastal shellfish and sediments linked with Cattle Grazing Impacts on Stream Nutrlent Patterns
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Alexandra J. Brown e at Tejon Ranch Conservancy X ‘

Mason,C: Christian, Jonathan R. Juarez, &' Rae E. M¢ Nelsh
Départment of Biology, California State University Bakersfield, C
= T — t T lk '

uatic Connections: Invasive Ailanthi

us altissima leaf ¢
and macroinvertel]

Landscape features impact microplastic and nutrient patterns during wet
deposition events via stormwater runoff
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Questions?
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