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“The preservation of oyster beds is as much the role of the 
State as preservation of forests.”(K.A. Möbius,1877)



N

Crassostrea virginica (Eastern oyster)
has an extensive range ---



Subtidal Oyster Reefs Are Where Most 
Commerical Oysters Are Harvested From

and Very Different from…..



Flats

Fringing

Intertidal C. v. Oyster Reefs that Predominate In Many 
Estuaries

(e.g., southern NC, all of SC, GA, most of FL, seaside of VA)



However, for C. virginica, Gulf Estuaries are 
not Like East Coast (Atl.) U.S. Estuaries
Gulf Estuaries East Coast Estuaries

Prolonged warm temperatures Greater seasonality moving N. in Atl.

Extended spawning period from spring-fall (Hayes 
and Menzel 1981)

Spawning period compressed and/or limited to 
summer spawn (Kennedy and Battle 1964)

Faster growth of spat (Menzel 1951; Butler 1954) 
and juveniles (Gunter 1951; Loosanoff 1965)
Growth can be slower in warm summer months

Growth slowed by lower winter temperatures

Oysters reach up to 90 mm in just 2 years Oysters reach up to 90 mm in 4-5 years

Less vertical complexity often More vertical complexity

Long residence times (Solis and Powell 1999) Short residence times (Herman et al. 2007)

Main pathogen: Dermo only Main pathogens: Dermo, MSX, Bonamia

Main region of U.S. commercial harvests now Relatively low commercial harvests (aquacult. incr.)

Adapted from Walles, et al. 2016; La Peyre, Pollack, Geiger 2015 NAS; Coen and Humphries 2017  

Add differences in tidal range, semi- vs. diurnal, mixed tides, exposure for intertidal oysters, etc.



In GOM for Example, Differences in Tidal Range, Semi- vs. 
Diurnal Tides, Exposure for Intertidal Oysters, etc.



Lunt, et al. 2017.  Wave energy and flow 
reduce the abundance and size of benthic 
species on oyster reefs.  Mar. Ecol. Prog. 
Ser. 569.

(d50=0.2 mm)

critical shear stress

Ysebaert, T., et al. Reef depth, reef height, 
etc., unpublished MS

Intertidal Reefs Effect and are Affected by Waves in 
Numerous Ways

No reef impact

No impact by the 
reef

Wave breaking/dissipation

Wave blockingReef Tidal 
flat

MHW

stabilizing 
sediment

by wave blocking

stabilizing sediment by 
wave breaking and 

dissipation

MLW

WW= Windward
LW  = Leeward



In Our Prior 2011 Work, We Found Oyster Reefs 
Were Being Lost Worldwide at Alarming Rates





For U.S., We Examined the Decline in C. virginica in GOM, East Coast: 
Reef Area and Biomass Saw Significant Declines

From: Zu Ermgassen et al. 2012, Proc. Royal Soc. B 279:

88%
BIOMASS

REEF AREA

64%

Overall



WA Oyster, Ostrea lurida Landings



Same for Ostrea edulis Olsen, 1883
Ostrea are brooding oysters with crawl 

away larvae vs. Crassostrea that are 
broadcast spawners!!

North Sea 

1770-1830
O. edulis

1870-1930
O. edulis

1970-2000
C. Gigas non-native

Ann. Landings O. edulis & C. gigas in Frisian Wadden Sea



z

http://chesapeakebay.noaa.gov/oysters/oyster-reefs

Water quality
- Filter up to 190 l 

per day
- 286 oysters m-2 can 

remove:
- 378 kg TN
- 54 kg TP
- 10,934 kg TC ha-1

Habitat
- 10 m2 of oysters = 

2.6 kg yr-1

augmented 2o

production 
Peterson et al. 2003

Shore protection
- Trap sediments
- Alter energy
- Affect other 

habitats
Meyer et al. 1997; Piazza et al. 
2005; Chowdhury et al. 2019

Higgins et al. 2011, JEQ 40

Total Services: $5.5-99k ha/yr.

Now All on Same Page as to 
the Role of Oysters

• Foundation species
• Habitat engineer
• Nutrient cycling and storage
• Important commercial species

Grabowski et al. 2012

Modified from: 2015 NAS talk: La Peyre Pollack, Geiger



Now Impetus to Protect, Enhance, and Restore Oysters, Shorelines

Photos from : Heaven on a Half Shell; FL Archives; Gercken & Schmidt; Chowdhury  

“The preservation of oyster beds is as much the role of the 
State as preservation of forests.”(K.A. Möbius,1877)



TNC-NOAA’s “restoration” definition close to the National Research Council’s 
definition in its ‘Restoration of Aquatic Ecosystems’ doc:

1. “Restoration” defined as: the return of an ecosystem to a close approximation 
of its condition prior to disturbance.  

2. If restoration is to be successful, both the structure and the function(s) must be 
recreated.  

3. Recreating “form” without “function(s)” is not “restoration”.

4. However, we lack clear definitions of either operational or functional success at 
this level.  Failure easy, success harder to define and quantify.

Recent Definition
Ecological restoration (Gann et al., Rest. Ecol. 2019). The process of assisting the 
recovery of an ecosystem that has been degraded, damaged, or destroyed.

Need to Agree on Definition for “Restoration”



Want to Avoid at All Costs!



Recruit- vs. Substrate-limited Oyster Populations
 Numerous factors come into play as a function of where sites sit on this 

continuum
 Two not mutually exclusive (or both)
 No clear guidelines/data for evaluating sites
 One relatively low tech, the other a high tech, land-based capital investment 

(hatcheries, dedicated vessels, personnel, etc.)





Restoration Scale

Shell deployment using 1-Ton funnel 
bags, NH, NY (Grizzle)AL: Shell piles, recycled shell

SC: Oyster shell

Bagged shell       Gardening

Intertidal Bags, NJSC: Whelk shell

Lynnhaven, VA Tampa Bay, 
FL

AL: bagged shell: 100,000s bags

AL: Living Shorelines (TNC)

Large-Scale Medium-Scale Small- (Comm.) Scale

Restoration



Numerous Restoration Approaches



Oyster Restoration Might Include: 
• Addition of appropriate substrate for natural settlement and growth (most places)
• Seeding reefs with juvenile oysters or spat-on-shell (=SOS) to jump start restoration 

(e.g., NYC)
• Creation of “spawner” sanctuaries in closed areas (e.g., Great Wicomico River, VA) 

for oysters, scallops, conch, etc.



Now Extensive Literature in U.S. for Oyster 
Restoration & Monitoring: Please Read Them!



Just out 2019

Now Extensive Literature in U.S. 
for Oyster Restoration & 

Monitoring: Cont.
Please Read Them!



Project-Level Monitoring Plan

Research/Management 
Question(s)

Measurable 
Restoration Objectives

Restoration Goals

Process Guidance
Determine:

U
sing Conceptual 

M
odels as G

uide

Purpose for Monitoring:

Construction 
Monitoring

Performance 
Monitoring

Monitoring for 
Adaptive 

Management

Modified from: NAS, 2017. Effective Monitoring to Evaluate Ecological Restoration in the Gulf of Mexico, The National 
Academies of Sciences, Engineering, and Medicine. Washington, D.C., 219pp.

Has been suggested that projects 
allocate at least 10% of project 

budget to monitoring!

Monitoring is Critical to Evaluate Project Effectiveness



Primary Oyster Metrics
1. Presence/absence
2. Spatial extent
3. Density
4. Size-frequency
 Environmental Metrics
1. Salinity Regime (high freq., not just means)
2. Temperature (interactive)
3. Sediment  Budget (incl. burial, accret., loss)
4. Dissolved Oxygen (as an aperiodic limiter for 

subtidal primarily)
5. Wind, waves, exposure (esp., intertidal oysters), 

tidal range

“Universal” Monitoring Metrics
“Universal” metrics are useful to assess project performance, as  well as 
comparisons between projects & regions.  Need to assess both natural (=reference), 
as well as constructed (= restored) sites (= reefs, footprints).

Photos: L. Coen

TPWD data for Aransas Bay, TX

Modified from: Taube 2013; Baggett et al., 2014; 2015 NAS talk: La Peyre Pollack, Geiger; NAS 2017

Reef Attributes
1. Reef Areal Dimension

a. Project footprint
b. Reef area

2. Reef Height over time



A Hypothetical Example of a Performance 
Monitoring Dataset (C, E, R) Through Time 

Tracking three ‘areas’ or treatments: Control, Reference, and Restored



Assessing oysters over time: natural (ref.) vs. experimental (=restored) through time
Intertidal Oyster Recruitment Trajectory

Coen et al. Unpublished data, ORP SC



Reef Restoration Assessments: Powers et al. 2009 (MEPS)

• 94 reefs: 23 intertidal, 63 subtidal, ages 3 to 30 yrs.
• 88 constructed; 6 were ‘natural’ 
• Very different reef footprint sizes also



Findings
 All intertidal reefs judged ‘successful’; all had oyster densities > subtidal reefs 
 Subtidal reefs all deemed failures, either buried or in areas of low DO 

However, Metrics Used May be Potentially Flawed
 Biomass estimates included shell wgt., problematic for subtidal vs. intertidal 

comparisons
 ‘Reference’ reefs or other controls missing
 Reef ages quite variable (3 to 30 yrs.) and confounded

Reef Restoration Assessments: 
Powers et al. 2009 (MEPS) cont.



 Ancillary Metrics
1. Shell budget
2. Predators
3. Competitors
4. Condition

Ancillary or Goal-Oriented Monitoring Metrics
• Ancillary or Goal-oriented metrics link to desired endpoints for restored 

functions or services.  Need to assess both natural (= reference), as well as 
constructed (restored) sites (reefs, footprints).

5. Reproduction, sex ratio
6. Disease (dermo can be lethal for subtidal 

oysters if salinities >~20)
7. Non-Natives

 Goal-Oriented (Services) Metrics
1. Landings oysters or fish                                                

(if fisheries goal)
2. Neighboring reef dynamics
3. Community data – faunal
4. Seagrass or marsh growth
5. Water clarity/quality, etc. 

(filtration, in situ fluor.)

6. Waterfowl usage
7. Shoreline budget/elevation 

(erosion or accretion)
8. Sediment stabilization, erosion 

facilitate adjacent (vegetated) 
habitats

9. Human use – for recreation

Photo: Coen 2014

Modified from: Baggett et al., 2014; 2015 NAS talk: La Peyre Pollack, Geiger; 
NAS 2017; Walles et al. 2016a,b; Coen,  Unpubl., Chowdhury et al. 2019

Baggett et al., 2014



All started with 1 shell in the 
mud, perhaps a decade or more 

ago?

DO NOT COPY



Conceptual Depiction of Oyster Reef Structure 

From: Waldbusser et al. 2013, Ecology; adapted from Hargis and Haven, 1999

DO NOT COPY



Oyster Shell Accounting of Harvest/Replacement in MD

From: Waldbusser et al., 2013.  Ecology 94:895-903.

Shell from Dredge Program

Re
m

ov
ed

 v
s.

 R
ep

la
ce

d

Harvest
Net removal

New Shell





See https://nicholasinstitute.duke.edu/project/gems/oyster-reef-restoration/oyster-ecosystem-service-logic-model

Gulf of Mexico Ecosystem Service Logic Models and Socio-Economic Indicators (GEMS)

Intertidal Approach
Now even include a Socio-

Economic Focus



Oyster Reef Restoration Trajectories for Resident Fauna and Oysters VA and SC

From: Luckenbach et al. 2005, J. Coastal Res. SI 40:



Large-Scale Bay-Wide Effort: 
1000s of acres, and Billions $$$



Overall Goal:
MD-VA agreed to large-scale oyster restoration efforts in 
20 tributaries.  At this large-scale, should see effects. 

https://chesapeakebay.noaa.gov/images/stori
es/habitats/icsrwestby.pdf

Chesapeake Bay Oyster Restoration Goals, Quantitative Metrics and 
Assessment Protocols for Evaluating Success of Restored Oyster Reef 

Sanctuaries by the Oyster Metrics Workgroup (OMW)

• USACE projected that 8-16% of ‘historic’ oyster bottom needs to be 
restored per tributary to effect significant change. 

• Oyster restoration (i.e. planting of substrate or spat-on-shell) occurs 
at the level of a reef (= oyster bar).

• Lack clear definitions of either operational or functional success at 
this level. 

• Complete failure is easily observed as a lack of recruitment to 
planted shell, high mortality of planted seed, or the degradation and 
burial of shell before a population becomes established. 

• Success, is harder to define and quantify.

Submitted to: the Sustainable Fisheries Goal Implementation Team of the Chesapeake Bay Program, Dec. 2011
see https://chesapeakebay.noaa.gov/images/stories/fisheries/keyFishSpecies/oystermetricsreportfinal.pdf

https://chesapeakebay.noaa.gov/images/stories/habitats/icsrwestby.pdf
https://chesapeakebay.noaa.gov/images/stories/fisheries/keyFishSpecies/oystermetricsreportfinal.pdf


For Example, Little Choptank River (MD), Reference Assessment Large-scale 
Oyster Restoration (Reef L68): Universal” Monitoring Metrics

% measured oysters in three size categories

Biological Metrics (oyster density, biomass, multiple year class, shell 
budget) data for Little Choptank reefs for 2017

Reef L68 

Spat, 38%; Small, 41%; Market, 21%



Mapped Footprints

Little Choptank River (MD), Reference Assessment Large-scale Oyster 
Restoration (Reef L68): Universal” Monitoring Metrics

Mapping Reef Footprints

Submitted to: the Sustainable Fisheries Goal Implementation Team of the Chesapeake Bay Program, Dec. 2011
see https://chesapeakebay.noaa.gov/images/stories/fisheries/keyFishSpecies/oystermetricsreportfinal.pdf

https://chesapeakebay.noaa.gov/images/stories/fisheries/keyFishSpecies/oystermetricsreportfinal.pdf


There are six explicit criteria: (1) oyster density; (2) oyster biomass; (3) occurrence of 
multiple year classes; (4) positive shell budget; (5) reef height; and (6) reef footprint 
(area).  Note: thresholds and definitions provided!

the Sustainable Fisheries Goal Implementation Team of the Chesapeake Bay Program, Dec. 2011
see https://chesapeakebay.noaa.gov/images/stories/fisheries/keyFishSpecies/oystermetricsreportfinal.pdf

Specific Oyster Metrics Success Criteria 

Future Factors that Need to be Considered

• Future water-quality issues such as extreme low DO events or other water-quality issues in the future could result in substantial oyster 
mortality.  Upstream and upland activity, or watershed-wide water-quality degradation, could also affect oysters.

• Oyster diseases: Dermo has been prevalent in this part of Maryland, but at a very low (sublethal) intensity.  Dry weather could result in 
higher salinities, resulting in increased Dermo intensity, leading to significant oyster mortality. 

https://chesapeakebay.noaa.gov/images/stories/fisheries/keyFishSpecies/oystermetricsreportfinal.pdf


The Scope of Restoration Success in Chesapeake

Data: Market-sized (3” SH) oysters from VIMS Molluscan Ecology Lab (Mann/Southworth) dredge survey
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• In Chesapeake Bay, some suggest that the ‘success’ we are seeing (at tributary scale), with 
these massive expenditures (e.g., material, SOS, labor) means we have finally figured out 
how to do large-scale oyster restoration ‘correctly’.  But are we?

• However, oysters in Bay are increasing everywhere, regardless of whether restoration 
occurred nearby.  So what's going on? 

• Practitioners of these large-scale efforts suggest finally making a real difference.  So 
significant $$ should continue. 

But, perhaps something more fundamental occurring?
1) Overall, the Bay’s restored reef footprint is relatively small, both spatially and temporally.   
2) Perhaps the oyster itself is contributing, by way of resistance-tolerance evolution to 

diseases?
3) Hence a conundrum, is the success: (a) from a few high profile, but very localized mega-

projects or (b) that the highly dispersed, restoration efforts are just a better way to 
broadcast these disease resistance-tolerance (‘adapted’) oysters???

Whether one or both of these hypotheses is the explanation a major question!

A Different Perspective, Ryan Carnegie, VIMS



Engineering Our Coastlines Facing Erosion

Defenses along 
Italian’s Adriatic coast

Defenses along Netherland’s dikes
tiles above, asphalt below

Superfund site, Charleston, SC

Manhattan’s future? https://wusfnews.wusf.usf.edu/post/artificial-mangroves-
could-bring-back-vanishing-habitats-florida

Weston’s WannaB Inn, Lemon Bay, FL



Ecological Engineering
“The design of sustainable ecosystems that integrate human society with its natural 

environment for the benefit of both” (Mitsch 2012)

Chowdhury 2019

Goods & Services of Marine Bivalves
(BTW, free download at Springer)



Now Living Shorelines Being Promoted as “More Natural” 
Approaches to Protecting/Stabilizing Shorelines

O’Meara et al. Wet. Ecol. Mgmt. 15

2017

Goods & Services of 
Marine Bivalves

(BTW, free download 
at Springer)

Ecological Engineering:
“The design of sustainable 
ecosystems that integrate 

human society with its 
natural environment for the 

benefit of both” (Mitsch
2012)



Various Living Shoreline “Breakwater” Configurations
Loose Shell Bagged Shell ReefBLKs

Oyster Castles Reef Balls HESCO Cages

Modified from B. Bloomberg et al., DISL; S. Douglass 2014; Gittman et al. 2015; L. Coen 

Concrete gabion mats WADS, FL Rock alone







Kutubdia Island, Bangladesh: 
Erosion & Accretion2018

2017

Modified from Chowdhury 2019. 



Sarwar & Woodroffe, 2013. Rates of 
shoreline change along the coast of 
Bangladesh. J. Coastal Conserv. 17:515-
526.
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How can oyster reefs be used 
for coastal protection???

Used breakwater oyster reefs along an 
eroding island, Kutobdia Island, in 
Southeastern Bangladesh.  Monsoon
months from June - October.

Modified from Chowdhury 2019, et al. 2019. 



How 
oysters

used for ?
coastal 

protection

From Digital Elevation Model (DEM)
1. Leeward side of reef had > mean sediment 

accretion, as high as 29 cm.
2. Erosion was further reduced by 54% vs. 

adjacent control sites.

Using R software (version 3.3.0) using 
the packages grDevices and graphics.

Chowdhury 2019, Chowdhury et al. 2019

Modified from Chowdhury 
2019, et al. 2019. 



How 
oysters

Can used for ?coastal
protection

• Observed marsh loss both trts. during monsoon season, but 
with retreat significantly lower behind reefs vs. controls.

• Reefs facilitated marsh expansion, >1.37 m yr.-1 vs. a loss of >0.2 
m yr.-1 landward of the control areas. Moreover, saltmarsh 
regeneration rates were >36% at the reef vs. the control site.

Modified from Chowdhury 2019, et al. 2019

Seasonal dynamics in the movement of 
salt marsh edge at control (CS) and reef 

(RS) sites.

(-) >0.2 m yr.-1(+) >1.37 m yr.-1

(+)



12 02 2002

Natural Association

After 16 months, constructed shellbag
reef’s note marsh regrowth/expansion After 34 months

Oyster: Marsh Shoreline Stabilization In SC

Modified from Coen and Hadley, SCORE 



• Reduced erosion by 54%
• Up to 29 cm sediment accretion 

yr-1 at leeward side
• Protect primary dikes by 

reducing wave energy
• Protect/enhance salt marsh
• Protect/enhance mangroves

Protection

• Supports 32 species of fish
• 18 shrimp species
• Crab 9 species
• 19 molluscan species
• ~30 polychaetes species
• Enhanced marsh, mangrove 

footprints

Preservation

• 228 g crab trap-1 day-1

• 640 g  fish haul-1 net-1

• 300 g shrimp haul-1 reef-1

• 1-5 kg oyster m-2 yr-1

Production

Eco-engineering   
Applicability ?

Chowdhury 2019, unpublished

(+)

(+)

(+)
(+)

(+)

Results



LA: Intertidal Oyster Restoration/Shoreline Protection
GOM Living Shorelines: From: Melancon and Curole

Winter 2011-12 Assessment



Sometimes Oyster Restoration Begets 
A Different Result Than Planned!
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When has a reef been ‘restored’ or ‘created’?  Results at year 1 or 2 may not 
match those in years 3, 4 or 5 and beyond.

LA: At What Temporal Scale Do You
Assess Success or Failure?

2013: Age ~5 yrs.

E. Melancon
E. Melancon

LA project considered highly successful based 
on oyster density/pop. size at year 2, post-

construction (La Peyre et al. 2017)

Project a failure based on same metrics at 
year 5, post-construction!

Why? 
Adapted from: 2015 NAS talk: La Peyre Pollack, Geiger

2009: ~ 2 yrs.   
post-construction

ReefBLKs

Stone crabs!

http://www.google.com/url?sa=i&source=images&cd=&cad=rja&docid=Vz1FovJXqTFI-M&tbnid=ZwqheGvDffTRRM:&ved=0CAUQjRw&url=http://www.louisianasportsman.com/details.php?id=1656&ei=2dTmUcSVA-2x4AObvICQCw&psig=AFQjCNH1Rpx_t1x9qwnsKdW8fGfjd6CNNw&ust=1374168622271128


Modified from: B. Bloomberg et al., DISL

Alabama Living Shoreline Synthesis



Modified from B. Bloomberg et al., DISL
Modified from B. Bloomberg et al., DISL

Oyster densities were highest on oyster shell (bagged 
best) reefs as compared to other materials.



Modified from B. Bloomberg et al., DISL

SERC photo



Drill egg cases, when salinity high
Mobile Bay, AL

S. Powers (DISL/USA)



Modified from B. Bloomberg et al., DISL

 Reefs constructed of loose shell spread resulting in low profile reefs.
 ReefBLKs lost contained shell
 Bagged shell reefs had the highest live oyster densities
 Demersal fishes saw greatest enhancement on various reef types
 Grabowski et al. (2012) predicted that LS most valuable service would be 

shoreline protection
 However, significant reductions in shoreline erosion have not been 

observed to date!  



West Coast U.S.: Living Shoreline Effort
Using Native Oysters & Eelgrass

Large-scale

Small-scale

From:  T. Grosholtz et al.



Few Selected Results: San Rafael LS Site (TNC) 

From: SF Bay Living Shorelines Project, Grosholtz et al. 

Native (O. lurida) Oyster Abundance by Treatment
Mean Diving Duck Densities at Low Tide:

Zone B: Control-Treatment
2012-16



Moot?  Predictions for Florida with SLR into the 
Future: New Oyster Hard Substrate??



Chowdhury, M.S.N., J.W.M. Wijsman, M.S. Hossain, T. Ysebaert, A.C. Smaal, 2018.  DEB parameter 
estimation for Saccostrea cucullata (Born), an intertidal rock oyster in the Northern Bay of Bengal. J. 
Sea Res. 142:180-190.  
Chowdhury, M.S.N., 2019.  Ecological engineering with oysters for coastal resilience: Habitat suitability, 
bioenergetics, and ecosystem services.  Ph.D., WIAS, Wageningen University, Netherlands, 196pp.
Chowdhury, M.S.N., J.W.M. Wijsman, M.S. Hossain, T. Ysebaert, A.C. Smaal, 2019a.  Growth potential of 
rock oyster (Sacosstrea cucullata) exposed to dynamic environmental conditions simulated by a 
Dynamic Energy Budget model. J. Sea Res. 147:19-27.
Chowdhury, M.S.N., B. Walles, S.M .Sharifuzzaman, M.S. Hossain, T. Ysebaert, and A.C. Smaal, 2019b.  
Oyster breakwater reefs promote adjacent mudflat stability and salt marsh growth in a monsoon 
dominated subtropical coast.  Nature Sci. Reports 9:8549  see https://doi.org/10.1038/s41598-019-
44925-6
Chowdhury, M.S.N., J.W.M. Wijsman, M.S. Hossain, T. Ysebaert, and A.C. Smaal, 2019c.  A verified 
habitat suitability model for the intertidal rock oyster, Saccostrea cucullata. PLoS ONE 14(6):e0217688.  
see https://doi.org/10.1371/journal.pone.0217688

M.S.N. Chowdhury, Ph.D.
Instit. Mar. Sci., Univ. of Chittagong, Bangladesh

https://doi.org/10.1038/s41598-019-44925-6
https://doi.org/10.1371/journal.pone.0217688


Special Thanks For Their Input
David Bushek (Rutgers), Ryan Carnegie (VIMS), Mike Beck (TNC), Steve Geiger 
(FWC), Ted Grosholz (UC Davis), Ken Heck (DISL), Megan La Peyre (LSU-
USGS),Lisa Kellogg (VIMS), Mark Luckenbach (VIMS), Earl Melancon (NSU), 
Jen Pollack (TAMU-CC), Keith Walters (CCU), and many others….

Thanks especially to OIMMP and organizers for invitation

https://www.gofundme.com/f/oyster-
restoration-website

https://www.gofundme.com/f/oyster-restoration-website
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