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What is nutrient bioextraction? 

 
•  The removal of nutrients from an aquatic 

ecosystem through the harvest of enhanced 
biological production (aquaculture of 
seaweed and/or shellfish) 
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Gracilaria tikvahiae (red seaweed, a summer crop) 

• Growing season: June – Oct. (> 15 °C) 

• Economically important genus (~ $645 million annual value, FAO 

2012) 

• Commercial source of agar (both for food & biotechnology) 

• Potential for sea vegetable and animal feeds 



Gracilaria Nursery Systems 





Productivity (Gracilaria) 

Long Island Sound Bronx, NY 

~ 365 kg per month 
per 100 m longline 

(July) 

~ 73 kg per month 
per 100 m longline 

(July) 

Presenter
Presentation Notes
the yield was ~72.9kg mon-1 on a 100m longline in July while the highest yield at BRE (nutrient enriched) was 365.1kg mon-1 at the same time.



 2 or 4 m 

Presenter
Presentation Notes
hypothetical Gracilaria farm



ONE hectare 
2  or 4 m apart  
between long lines 

ONE hectare 
2  or 4 m apart 
between long 
lines 

Nitrogen Removal (hypothetical one ha Gracilaria farm) 

Bronx 

LIS 
• 4 - 8 kg N ha-1 mon-1(Aug.)  
• 6-12 kg N ha-1 mon-1 (Oct.) 

• 33 – 66 kg N ha-1 mon-1 (July)  
• 8 - 16 kg N ha-1 mon-1 (Oct.) 

Presenter
Presentation Notes
We calculated nitrogen removal in a hypothetical one ha farm. 



Saccharina (sugar kelp, brown seaweed, a winter crop) 

• Growing season: Nov. – May (< 15 °C or < 60 °F) 
• Kelp is the most widely cultivated species 
• Significant potential for the cultured sea vegetable industry in 

Long Island Sound and the Northeast 
• Human food and source of alginates (colloid & biomedical) 
• Nutrient bioextraction (ecosystem services) 
• Biofuels 



Productivity (2011-2012) 

~ 1,752 kg per 100 m longline 
(Dec. – May growing season) 

Presenter
Presentation Notes
1,752 kg per a 100 m longline after 5 months (Dec.-May). 



1.5 or 6 m 

Sugar kelp 



Productivity (sugar kelp) 

*29.2 – 116.7 MT FW ha-1  
(Dec. – May growing season) 

* Assumption: 1.5 or 6.0 m spacing between longlines 



ONE hectare 
1.5  or  6 m spacing between long lines 

Saccharina: 71-280 kg N ha-1  
(Dec. - May)  

Nitrogen Removal (hypothetical one ha sugar kelp farm) 

Presenter
Presentation Notes
Another slide for October  -> Higher valueHaving table            LIS      BRE  Aug   Oct     



Nitrogen Removal 
• Saccharina latissima 
• Fairfield, CT (Western LIS) 
• 6m or 1.5m spacing between longlines 

19 - 74 kg N ha-1 71 - 280 kg N ha-1 

2012-2013 growing season 2011-2012 growing season 

Nor'easter in Jan. 2013 moved longlines  



Ecosystem Services 

• Nutrient Bioextraction 
• Habitat Restoration 
• Integrated Multi-trophic Aquaculture (IMTA) 

 
 

Presenter
Presentation Notes
Seaweeds play an important ecological role in the marine environment, and Charlie and Scott has discussed the role of ecosystem services by Seaweed, so I will not spent too much time of it. their activity can enhance coastal ecosystems for whatever reason they are cultured.  They can be cultured alone in nutrient rich areas to remove excess nitrogen and phosphorous, for habitat restoration, or as the inorganic extractive organism in integrated multi trophic aquaculture.  The quality of the environment that they are cultured in will determine the type of product they can be used for.





(Photo credits: R. Gautreau) 





DJ King & Lobsters 
Branford, CT 



Marine Macroalgae: 
The Ocean’s Most Versatile Resource 

Sea Vegetables  
 
 

Presenter
Presentation Notes
Seaweeds can be eaten directly as sea vegetables if cultured and harvested in areas with high water quality.  Food products are tested for microbiological and heavy metal contaminants to ensure safety and quality. Sea vegetables are eaten cooked, dried, and fresh as a side dish or an ingredient in salads, soups, and entrees.  



Concerns 

• Harvested batches will need tissue analysis 
• Test for different areas, different times of year 
• Look for : heavy metals of concern, pesticides, 

fungicides, chemical residues, etc. 
• Test for levels of macro- and micronutrients 
• Important to verify safety for general public, 

emphasize opportunity of the resource 
(invasive species, blooms, contributing to 
water quality through N removal, etc.) 

Presenter
Presentation Notes
In order to use the farmed seaweed biomass,  we need to make sure the farmed seaweed is bio-secured and safe for human consumption and for other uses.  



Standard Microbial Food Testing: Analyzed by CT 
Department of Public Health Environmental Microbiology 

Laboratory 

• Salmonella 

• E.coli O157:H7 

• Listeria 

• Shigella 

• Total Coliform 

• Fecal Coliform 

All Results NEGATIVE/Not Found 

Total Coliform <1 MPN/mL 



An Act Concerning Aquaculture and the 
Cultivation of Seaweed 

SB 803, Public Act. No. 13-238 
 • Leasing 

o Currently, no mechanism to lease water column for 
seaweed cultivation exists 

• Application for Permits 
o Joint Programmatic Permit for Aquaculture 
o Structures, Dredging & Fill and Tidal Wetlands 
o Marker Permit 

• USACE Review 
o Individual Permit 

 Lisa Tran, JD/MBA Candidate 
Gabrielle White, JD/MBA Candidate 



Connecticut Department of Energy and Environmental Protection Connecticut Department of Energy and Environmental Protection 
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Presentation Notes
Credit based on project costs and project performance.Cost of eq. credit = capitol costs + operational costs / total amount of eq. N reduced from project facilities.



What’s Next in Coastal Management? 
Bioextraction technologies that move 

towards a balanced ecosystem approach 
In nutrient rich coastal waters we can use 
extractive organic aquaculture of shellfish and 
extractive inorganic aquaculture of seaweed to 
provide invaluable ecosystem services and 
produce unique suite of commodities! 
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