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Ihe Promise of Oyster Reefr

Source: Tom Toles (2013) The Washington Post.
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Resources

2014 Funding;

*NCBO Funding in Harris Creek
MD, nutrient fluxes + benthic
community assessment + fish
utilization

*ITNC funding to examine oyster
biomass-driven differences in
biogeochemistry

Just completed: MD Sea
Grant/NOAA funded research on
aquaculture biogeochemical effects
Just completed: 2 Virginia studies
(bayside/oceanside) on oyster
nutrient cycling.



easurement @ Simulation of organic matter
additions: Newell et al. 2002;
Prior studies Holyoke 2008
Biogeochemical concepts @ Aquaculture-related studies:
Holyoke 2008; current

MDSG work in Chesapeake,
Maine; clam work in MD
o \yentand Coastal Bays

environmental context
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Shallow Water Biogeochemistry
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Bhoptank River Study

Funding from GenOn Energy with ORP



Faunal Abundance - Choptank River

« Higher abundances of most organism types on restored oyster reefs
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Small tray to tray variability!
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Hlighest Chesapeake Rates
Gioding Waste Water Plants
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|slrappe Creek Taylor Floats

*Low flow, shallow water turbid system.
Large changes in P, Fe, S chemistry, loss of
benthic animals.

*Changes in N flux were dramatically
attenuated by benthic microalgal uptake of
remineralized N

*Denitrification not a big sink for N
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ATIONS OF BIVALVE
OSIT DISPERSAL FROM
ACULTURE FARMS

]eff Cornwell, Carter Newell, John
; . an Brady, Steve Suttles, Abbas
1aghshenas, Mzke Owens, and Sarah Kwon

m the NOAA National Sea Grant Office is gratefully
oed, as is the ready cooperation of Marinetics Oyster
m (MD) and Mooks Oyster Farm (ME)



Study Sites

WESCATTIEO O UT 4 intensive field studies at the Marinetics oyster
Aarmat Qg;ug Haven in the lower Choptank River, MD, during April,
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Measurements of
sediment
biogeochemical
fluxes
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Different oyster aquaculture methods in the
apeake (most photos by David Harp in articles
y Rona Kobell in the Chesapeake Bay Journal)
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Measurements of currents,
aves, tides, and water
properties




Nitrogen Fluxes
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Float Channel Control

Float Channel Control

High ammonium efflux rates occurred in June; at other times fluxes
were higher than controls, but not extreme.

Denitrification rates were relatively high at Channel and Control
sites, somewhat attenuated at times under the oyster floats.

The efficiency of denitrification relative to total N remineralization
was 10-20% under the oysters, 20-70% at the other sites



SFM Modeling
Results,
Marinetics

« <5% of oyster-generated
organic matter was processed
beneath the floats in the
summer.

* Ammonium and oxygen
fluxes are enhanced at farm
site

* Denitrification, nitrate, and
phosphate flux not enhanced
below farm (although the
model predicts significant
reductions in aerobic layer

depth) sob
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Annual Nitrogen Budget at Marinetics Oystem Farm

C DC D C _

p N p p.
[ 3 [

Oyster Culture
y H Cages

Oyster Biodeposition
+ Background Deposition

Export from Farm

Net Deposition
to Sediments

NH,* Flux

3289

Denitrification

Dlagene5|s Nltrlﬁcatlon

Burial a

Biogeochemical Flux gl Physical Transport

All units in pmol m= h'!



SHALLENGES IN MODELING
"HE WATER QUALITY
SENEFITS OF OYSTER REEF
.‘{;j[gm HARRIS

‘ _ MD

isa Kellogg, Mark J. Bru and Younjoo Lee*

*Bigelow Laboratory for Ocean Sciences



S Creek Model

er bound set by total amount of
suitable bottom in each segment

yster per unit area
an oyster biomass or length

2. Specify the density of restored oysters
(#/acre) in each spatial element.

Restored Oyster Density | =

Fig. 1: Spatial elements (1-5) of the Harris Creek model.

Watershed boundary is shown in light grey.
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Fig. 1: Spatial elements (1-5) of the Harris Creek model.
Watershed boundary is shown in light grey.






I'he Simple Case

If the fate of algal N is removal in
shallow oyster reefs versus deep,
anaerobic sediments, reef
denitrification is a true net water
quality benefit
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Figure 1. Maryland Historic Oyster Bottom. Depiction based an the MDNR spatial
data file - MDOYSBRS. Shaded regions are named oyster bottom.
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