
Oysters – A Bit of History

• We developed the oyster model circa 2000 – 2005, on 
the 12,000-cell grid, to assess the impact of a ten-fold 
increase in oyster population.

• We moved the oyster model to the 50,000-cell grid in 
2008.

• We ceased all activity shortly thereafter.
• The oyster model is operational in our current model 

but has not been calibrated or compared to data for 
biomass and distribution. 



New Factors to Consider

• Estimates of the current natural population vs. 
estimates completed circa 2000.

• Designation of oyster sanctuaries.
• Development of aquaculture.



Three Oyster Populations

We’re modeling three groups or populations of 
oysters:

1. Reefs subject to predation, disease, and 
harvest.

2. Sanctuaries subject to predation and disease 
but no harvest.

3. Aquaculture.  Limited predation, 100% of the 
biomass is harvested each year.



What Do We Have to Do?

• Locate oysters on the present grid.
• Oyster Bars
• Sanctuaries
• Aquaculture

• Obtain biomass estimates.
• Tune our model to represent current biomass in each 

group.
• Execute scenarios.



Oyster bars mapped to 
50,000-cell grid.

Locations from Versar
circa 2008.



Aquaculture

• We have Maryland harvest by 
county.

• We do not have location of 
aquaculture facilities.

• As a start, we are assigning 
aquaculture activity to Maryland 
waters with salinity > 7 and depth < 
12 feet.
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Aquaculture

• We have a GIS file of Virginia lease 
areas.

• We do not have specific location of 
aquaculture facilities.

• As a start, we are assigning 
aquaculture activity to lease areas 
with salinity > 7 and depth < 12 
feet.
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Sanctuaries

• We have Maryland oyster 
sanctuaries mapped to the grid.

• We have overlap with the oyster 
bar data from 2008.

• If a sanctuary and a bar coincide, 
we assume that bar is now a 
sanctuary.

• We lack information on location of 
Virginia sanctuaries.



CBOPE
Chesapeake Bay Oyster Population Estimate

• A web site maintained by VIMS originally 
intended to measure progress towards the 
planned ten-fold population increase.

• Extends from 1994 to 2002 (MD), 2008 (VA).

• Contains “fishery-independent data” (standing 
stock) for two states.  Little locational 
information.

• Contains “fishery dependent” data, separated 
into “public” and “private” effort, by state.



Aquaculture Biomass

Assume the biomass is equivalent to the 
harvest.  The farmer plants the seeds and 
harvests the crop.  This activity is continuous 
year-round.

Maryland – We have 2014-2016 data from Julie 
Riechert. 

Virginia – We have results from VIMS “Crop 
Reporting” surveys.  



Sanctuaries
• We have the area of each Maryland sanctuary and some measure of 

density (quantity per unit area) for each sanctuary.

• It’s going to be extraordinarily difficult to work up this data for each 
sanctuary and impossible to individually represent each sanctuary in 
the model.

• Modeled reef and sanctuary populations will be combined and 
compared with fishery-independent population estimates. 
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Basic Equation

𝑑𝑂

𝑑𝑡
=∝∙ 𝐹𝑟 ∙ 𝑃𝑂𝐶 ∙ 𝐼𝐹 ∙ 1 − 𝑅𝐹 ∙ 𝑂 − 𝐵𝑀 ∙ 𝑂 − 𝛽 ∙ 𝑂

In which:
O = oyster biomass (g C m-2)
α = assimilation efficiency (0 < α < 1)
Fr = filtration rate (m3 g-1 C d-1)
POC = particulate organic carbon (g m-3)
IF = ingestion fraction (0 < IF < 1)
RF = respiration fraction (0 < RF < 1)
BM = basal metabolism (d-1)
β = mortality (d-1)



The Approach

• Adapt most parameters from 2005 oyster model.

• The mortality term includes predation, disease, 
and harvest.  Tune the mortality term until 
computed biomass is consistent with 
observations.

• We can implement a “fix” for aquaculture.  Set 
dO/dt to zero and impose reported biomass.

• To an extent, we let the oysters locate themselves 
in regions with appropriate conditions.  



MD Aquaculture

• Let’s take the 2014 – 2016 MD aquaculture 
biomass and distribute it uniformly across 
cells.

• We have records by county so we can 
distribute across cells by county.

• Install this biomass in the 1991-2000 
calibration. 
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Problems with Aquaculture
• We have not yet completed a successful VA 

aquaculture run nor a ten-fold increase in MD 
aquaculture.  Why not?

• Not all cells in our aquaculture regions will support 
aquaculture.  Cells that support present levels will not 
support a ten-fold increase.

• With the reef population, we let the oysters self-locate.  
We allowed a ten-fold increase globally, not in each 
cell.  

• We have to develop a similar process or another 
“work-around” for aquaculture.  It will be difficult to 
exactly match reported biomass.  


