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Hard shoreline structures like bulkheads
prevent natural marsh migration and
may cause erosion of marsh.

4 Bulkhead
Credit TNC

Living shorelines improve water quality,

provide fisheries habitat, increase

biodiversity, and promote A
recreation.

Living shorelines may consist of marsh enhancement
alone or marsh with rock or oyster sill.
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In Chesapeake Bay

Oyster decline

3275 Hand-Tong Boats Operating

700 Dredge Vessels
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Oysters as ecosystem engineers

Spawning ground
and nursery for
many fish species
A\ Biodiversity
A\ Fish occurence

Settlement substrate Sediment
A\ Biodiversity stabilisation
Credit AWI/Y.Nowak A\ Productivity A\ Coastal protection




Wave attenuation by oyster reefs

Credit Ferguson 2010, adapted from Taube 2013

oyster reefs can
increase shoreline
protection by dampening
Incoming wave energy

Credit Cora Baird







Marshes as natural buffers

* mars == as natural :
e e {:/f‘
wind waves =3
« wave attack is the driving force |
causing marsh retreat
* sea level rise is expected to

escalate coastal erosion problems
Il

Credit At Altitude Gallery, 2018
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this marsh reduces
wave heights by ~90%

Wachapreague Channel
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retreat of marsh
island since 1994

Wachapreague Channel

Bradford Bay
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Artificial oyster reefs

oyster castles Sandbar substrate
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Objectives

1. Study the effectiveness of restored oyster
reef designs at attenuating waves, accreting
marsh area and altering edge morphology.

Credit Bo Lusk & Britt Collins, TNC



wave attenuation
was quantified as
change in wave
heights (Hs) over
the reefs

Credit Bo Lusk & Britt Collins, TNC
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marsh sedimentation
was measured using
sediment accumulation
plates

change in marsh
edge position was
determined using
erosion pins



Objectives

2. Document the role of restored oyster reefs
in habitat creation and enhancement.

Credit Bo Lusk & Britt Collins, TNC



Section 7 (S7 Section 4 (S4)

sediment and

infauna samples
were collected
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i — - -
! 5} "' . infauna core
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§ sediment core
40 Meters === oyster castles
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organic
matter =
content

dry _ ash
weight (g)  weight (g)



recruitment was

measured using larval
settlement tiles




oyster densities
and shell lengths
were recorded for
the substrates

oyster castles

Sandbar substrate




Objectives

1. Study the effectiveness of restored oyster
reef designs at attenuating waves, accreting
marsh area and altering edge morphology.

Credit Bo Lusk & Britt Collins, TNC
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cross-sectional profiles were created to
group wave data by water depth
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cross-sectional profiles were created to
group wave data by water depth
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no reduction in Hs, reduction in Hs in shallow water
only amplification only (< 1.0 m water depth)
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wave attenuation by oyster reefs is
dependent on water depth

Pre-construction Post-construction
06 06
3 Sep 2020 Nov 2021
Location
Bl soaN
04 04
S4 - = Y =
e E3 s40 e :
0.2 ° 0.2 !
L ] ' :
0.0 0.0
Deep Intermediate Shallow Deep Intermediate Shallow
Water Depth (m) Water Depth (m)

Oyster Castles Middle Sandbar Substrate Nearshore




the impact of reef wave attenuation on marsh
edges depends on marsh morphology

Credit Bo Lusk & Britt Collins, TNC
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Previous studies in the VCR

— 1 marsh edge slope
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guantitatively, there was no
significant difference in sediment
accumulation between sections

Credit Bo Lusk & Britt Collins, TNC
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Marsh edge morphology and elevation are at least as
important as the presence of fringing oyster reefs in
reducing wave energy driving marsh retreat.

Credit Bo Lusk & Britt Collins, TNC



Objectives

2. Document the role of restored oyster reefs
in habitat creation and enhancement.

Credit Bo Lusk & Britt Collins, TNC



beginning to appear
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infauna and sediment metrics were not significantly
different between dates nor sections, though trends are
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no significant difference in grain size between

dates, indicating no wave-driven transport of
sediments from offshore to nearshore
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Restored oyster reefs in this study can enhance oyster
populations. Long-term monitoring is needed to
better understand changes in local ecology.

Credit Bo Lusk & Britt Collins, TNC



Although restored oyster reefs in this study have limited
wave attenuation effectiveness, they are capable of...

1. slowing retreat of marsh edges and

2. increasing oyster populations.

Credit Bo Lusk & Britt Collins, TNC
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