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Potential risks from microplastics ingestion and/or
nanoplastics assimilation

Microplastics (MPs) are everywhere

MP disruption pathways in fish
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MPs prevalent in Chesapeake Bay ecosystem

Multiple tributaries
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—_ MPs present in all ecosystems surveyed to date
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MPs prevalent in Chesapeake Bay fishes

Potomac/Anacostia River

MPs in all functional groups of fish examined

« Stomachs only

 Killifish, Sunfish, Large/Smallmouth Bass, Blue
Catfish, Northern Snakehead

* 0-9 MPs per individual

» Fibers (dominant), particles and macroplastics

» Inversely correlated with HSI and stomach fullness
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A pilot dataset of YOY juvenile Striped Bass from
Lower Potomac River

MPs found in YOY Striped Bass in Potomac

» Approx. 25% of YOY striped bass had MPs (N = 25)

* MP counts of 0-2 per fish

* GLM - inverse relationship with HSI but not SCI or LWI
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Striped Bass Ecological Risk

Assessment

Literature study of prey for Chesapeake Bay Striped Bass
Trophic uptake > ambient uptake of MPs (lab studies)

Environmental sources and transfer pathways to YOY Striped Bass

& detritus

Environmental microplastics pool
Basal resources

Invertebrate prey

Fish prey

Striped bass

T T

b I = T T T
LS
% WASHINGTON, D.C.

LA iy
Chale Bricige '! Haines - Amarcrintin
b, PL > River

uPPﬂf e
Tidal I,-’
Hlm ‘Wilsan Bridg
(UTR) 1
"TF2 ey
ihmﬂv:lr : "M Piscatuway Creek
River | MARYLAND
{LTH] t ] . EAS5%
Mt woweaen Creek
Qumntiogs e o juin
W =
Agwia Plars Tubaevs River
Craek_ 4
KIA4TIH “PMnt u Wicomice B
Petumar L . At .
PDTOH xnml?}f‘ =
[DPIEI::{:L“ ,f" O T
F Estuary} flr

.
NI {1

VIRGINIA




Semi-quantitative predator-prey interactions
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*Consumed prey categories identified by dark lines, icons and group name.

| T

M.
’.’ WASHINGTON, D.C.
e

& River
I.-‘
Lower SL}P.i.u'dnuw Creek
Tidal
River
(LTR)
Qumnticey. Ly a i
W =
A ria Parr Tabaecs River
Croek,_ ;i
xoaeneir . b Wicomico Rier
Petemar C ’_,_.—ﬂ .
PDTOH II]AII'."I:.-‘II
G/ K

Estuary} ri
F

NI {1

VIRGINIA

S—a

MARYLAND




Semi-quantitative predator-prey interactions
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Priority prey items for Striped Bass

Age-0 Age-1 | Age-2
Larval Juvenile SA SA
IPrey category OLIGO| TF | oLIGO | MESO | MAIN | MAIN | Priority-level
Insects 47.5 40 12.5
[Cladocerans 26.2
Larval zooplankton 1
Adult copepods 40.3
Bivalves 0.9 1.2
Mysids 0 245 27 4.5 21
Amphipods 1.5 15 15.5 1.9 5
|[Other crustaceans 2.8 4
Polychaetes 12 5.5 25 4.4 9.4 _
Bay Anchovy 57.8 15.6
Fish larvae 35.5 10 14
Atl. Menhaden 1.9 17.9
|Dther fish 7.6 8

Beaven and Mihursky 1980, Boynton et al. 1981, Ihde et al«2015, Murphy e

Diet of resident life-stages of
Striped Bass in Chesapeake Bay




Priority prey items for Striped Bass

Focus on YOY juvenile life-stage
specifically (Potomac R. data)

Age-0 Age-1 | Age-2
Larval Juvenile SA SA
IPrey category OLIGO| TF | oLIGO | MESO | MAIN | MAIN | Priority-level
Insects 47.5 40 12.5
[Cladocerans
Larval zooplankton
Adult copepods
Bivalves
Mysids 0 245 27
Amphipods 1.5 15 15.5
|[Other crustaceans
Polychaetes 12 5.5 25 _
Bay Anchovy
Fish larvae 35.5 10 14
Atl. Menhaden
|Dtherﬂsh

Beaven and Mihursky 1980, Boynton et al. 1981, Ihde et al«2015, Murphy e




Priority prey items for Striped Bass

Historical priority prey

Age-0 Age-1 | Age-2 Reported MP loads from
Larval Juvenile SA SA literature (global)
_OLIGO | TF | OLIGO [ MESO | MAIN | MAIN_|_Prioritv-level |
Insects \(1'3)
Cladocerans
Larval zooplankton
Adult copepods
Bivalves
Mysids (1-38)
:ﬁ.mphipuds - (1-73)
-+ 177
Fish larvae I
Atl. Menhaden
Other fish

Beaven and Mihursky 1980, Boynton et al. 1981, Ihde et al«2015, Murphy e




Historical priority prey

Priority prey items for Striped Bass
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Priority prey items for Striped Bass

Historical priority prey

» Initial focal prey item:
Mysid “shrimp”

Beaven and Mihursky 1980, Boynton et al. 1981, Ihde et al. 2015, Murphy et al. 2020, Pagenk:



Current MP research: Mysids as a vector for
trophic transfer to YOY striped bass

Late spring sampling of Potomac and Patuxent River (3-5 m site depth)

Mysid sampling locations

Paotarmac and Patuxent river sampling locations

3-min tow, area sampled ~56 sq-m per tow




Current MP research: Mysids as a vector for

trophic transfer to YOY striped bass

Sorting, identifying and counting mysids from each site

Mysids per 3 min tow

o

Mysid catch per station
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Current MP research: Mysids as a vector for
trophic transfer to YOY striped bass

Mysids sorted by genus (if feasible), digested, filtered, & MPs counted

Microplastics per mysid
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Current MP research: Mysids as a vector for
trophic transfer to YOY striped bass

Potomac only - evidence of downstream decline in MP loads in mysids (dilution?)

Microplastics count per mysid
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Next steps in MP research: Mysids as a vector
for trophic transfer to YOY striped bass

Continue analysis of MPs found in
mysids

Conduct initial laboratory study
Mysid shrimp uptake

Trophic transfer to YOY Striped
Bass

Measure multiple responses (e.g.,
physiological, behavioral)

Future work (?)

Robust field sampling of Striped
Bass stomach contents

Tissue concentrations of MPs

Additional prey types
primary, secondary
microplastics

Spatial patterns in MP distribution

......

forage fish, crabs —~— 57
trophic transfer, direct ingestion

' 4
zooplankton, bivalves g o 4
direct ingestion

B larger predators
trophic transfer, direct ingestion
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