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Taken from Alves 2007
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http://seagrant.gso.uri.edu/G_Bay/images/clam_tongs.GIF





Working Group on Aquaculture Regulations

http://www.crmc.ri.gov/index.html
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What is the carrying capacity 
for oyster aquaculture in 

Narragansett Bay and RI’s coastal 
ponds?

Providence Journal Sunday, March 2, 2008



Carrying Capacity
• Physical:  total area of marine farms that can 

be accommodated in the available physical      
space

Inglis et al. 2000, photo credit SPEAR 



Carrying Capacity
• Production: the stocking density of bivalves at 

which harvests are maximized

Inglis et al. 2000



Carrying Capacity
• Ecological: the stocking or farm density which 

causes unacceptable ecological impacts

Inglis et al. 2000



Carrying Capacity
• Social: the level of farm development that 

causes unacceptable social impacts

Inglis et al. 2000
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Methods

• Stakeholder input
– Defined “acceptability” as no change in the systems

• Ecopath modeling
1. Conceptual Diagram
2. Data Collection & Parameterization
3. Diagnostics (Link 2010) & Mass Balance
4. Calculate Carrying Capacity



http://www.ecopath.org/

“All living organisms are linked together”

Ecopath





Monaco & Ulanowicz 1997

Cultured 
Oysters

Monaco & Ulanowicz 1997



•Biomass
•Production
•Consumption
•Diet Composition
•Fisheries Catch
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Mass-balance Equations

Production = 
catches + 
predation mortality + 
biomass accumulation + 
net migration + 
other mortality 

Consumption =
Production + 
unassimilated food + 
respiration
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taken from Ferreira et al 2007 SMILE book



www.westpacmussels.com













Monaco & Ulanowicz 1997

Cultured 
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Monaco & Ulanowicz 1997
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Water Body Surface Area 
(Km2)

Total 
biomass (t)

Harvest 
biomass (t)

Narragansett Bay 355 105,435 39,011

Point Judith 6.37 4,601 1,288

Potter 1.33 962 269

Ninigret 6.92 5,001 1,400

Quononchontaug 2.93 2,133 592

Winnipaug 1.89 1,304 365

Total RI waters 374.44 119,436 42,925



Peak oyster biomass in 1911 was
144,562 t
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Conclusion

• Potential for continued aquaculture growth
• Current policy of 5% well within ecological 

limitations of the modeled systems
• Oysters are not food limited - Large detritus 

pool available
• Cultured oysters have little impact on other 

species – currently and at carrying capacity
• Low trophic levels (plankton groups) most 

affected if surpass ecological carrying 
capacity

42%



Conclusion

• Methods transferable to other densely 
populated systems with user conflict issues

• Carrying capacity approach supports an 
Ecological Approach to Aquaculture

• Timely & Needed - National Policy
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