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Goal: Help a diverse group of 
stakeholders develop recommendations 
for oyster restoration and management 
that meet the needs of industry, citizen, 
and government stakeholders in the 
Choptank and Little Choptank Rivers. 



Stakeholder-centered process

Stakeholders propose
objectives, options, 

and performance measures

Revise options and 
performance 
measures

Model development
and modification

Stakeholders

Scientists
Review 

model results

Miller et al. 2010
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Information needed

• Actions to consider

• Important outcomes to consider (performance measures)

• Oyster Biology

• Fishery

• Ecosystem

• Effects of management actions



OysterFutures Model

Status quo
Rotational harvest
Change sanctuary boundaries
Manage using shell supplements
Shell additions with rotation
Plant hatchery-reared oysters
Increased enforcement of regulations
Modify size limits
Placing reefballs
Completion of restoration efforts

Options Simulation
Model

Performance
Measures



OysterFutures Model

Oyster biology
Fishery dynamics

Options Simulation
Model

Performance
Measures



• Tracks separate 
populations on each of 
1,132 habitat polygons

• Connectivity between 
polygons estimated with 
larval transport model

• Projects 25 yrs into 
future

Options Simulation
Model

Performance
Measures

OysterFutures Model



OysterFutures Model Larval 
Transport

Adults

Non-fishing
mortality

Harvest

Spat

Bottom 
habitat

Costs



Oyster Biology

• Growth (scientific literature)

• Maturity (scientific literature)

• Egg production (scientific literature)

• Larval transport (model developed for this project)

• Abundance and mortality (models developed for this 
project)

• Shell production (scientific literature)



Growth (From Oyster Recovery 
Partnership monitoring)
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Fishery
• Regulations

– Maryland Dept. Natural Resources

– Compliance? (stakeholder expert judgement)

• How many oysters are in a bushel?

– Stakeholders provided new information on the number of 
oysters per bushel

• Price per bushel (Maryland DNR data and stakeholder 
knowledge)

• Where and when do people fish?

– Discussions with the group

– Stakeholders provided data on costs of fishing

– Developed a bio-economic model to describe oyster fishing 
based on profitability



Gear restrictions

OF polygon



Fishing
• Four gears:

– Hand tong

– Diver

– Sail dredge

– Power dredge

• All harvestable oysters above a minimum 
number/sq. m are harvested on each bar
– Hand tong >4.8-5.3 bushels per day

– Power Dredge > 7.5-8 bushels per day

– Diver/Sail dredge – same as power dredge



Ecosystem

• Location and amount of shell

– Recent sonar surveys

– Knowledge of watermen in areas that were not surveyed

• Shell degradation

– Literature

– Stakeholder expert judgement

• Ecosystem effects of oysters (scientific literature)

– Nitrogen removal on oyster reefs

– Nitrogen removal through harvest



Habitat classifications and polygons in 
acoustic survey area based on 
NOAA’s Chesapeake Bay CMECS v4 
Substrate Component 01062017
geodatabase

NOAA Geodatabase Habitat Classifications



Effects of management actions

• Effects of planting shell

– Maryland DNR data and stakeholder expert judgement

• Costs of shell and spat

– NOAA and Maryland DNR data

• Costs of alternate substrate (usually granite)

– NOAA data

– Stakeholder data

• Other constraints

– Stakeholder expert judgement



Options Larval 
Transport

Planting

Habitat
restoration

Fishery regulations
Enforcement
Incentives
Business/marketing Costs



Performance 
measures

Adults

Harvest

Spat

Bottom 
habitat

Fishing
Effort

Costs
Economic 
benefits

Nitrogen
removal



Important note:
For most options, 
these strong positive 
benefits did not start 
to be realized until 
around 10 years after 
implementation.

Win – win options exist: increases in abundance and 
harvest 



• At the March, 2018 meeting, the workgroup 
unanimously agreed to a package of 29 
recommendations
• Enforcement and regulations
• Planting shell and spat
• Restoration efforts
• Business practices
• Education efforts
• Research recommendations

Results:



https://oysterfutures.wordpress.com/
and 

www.facebook.com/oysterfutures

More information available on the web

https://oysterfutures.wordpress.com/
http://www.facebook.com/oysterfutures


Questions? 

Images
Paynter Lab

IAN symbol Library

OysterFutures 
Stakeholders and
Team Members

Many thanks to:
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