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RI Sea Vegetable (aka. Kelp) 
Aquaculture

10 Permitted Farms (3 actively producing)
2 new permits currently under review

14,500 lbs - Sugar kelp landings for 2022
Official landings are not reported (farmer reported)

Primary species under cultivation:
Sugar Kelp (Saccharina latissima)

Season: November to May 1st 

Seed source: self-propagated and/or private supplier

Seaweed is sold: freshly harvested / raw to processors, chefs, 
and consumers
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Why Grow It?



This is most likely why grown 

Ecosystem Services

Hasselström et al., 2018



Prior To Site Selection



Prior To Site Approval



Seaweed Culture

• There are four commercially important 
seaweed species in the region
– Sugar kelp (Saccharina latissima) 
– Winged kelp (Alaria esculenta) 
– Skinny kelp (Saccharina angustissima)
– Gracilaria (Gracilaria tikvahaie) NY Sea Grant | NYSG: Research

https://www.seagrant.sunysb.edu/articles/t/seaweed-farms-may-ease-ocean-acidity-improve-water-quality-research-news?q=


Sugar Kelp

• Depth: 5-30ft (can be found at 100ft)
• Optimal temperature range: 50-59°F (10-15°C)
• Sorus tissue formation: <60°F (15.5°C)
• Tolerated temperature range: 75°F (24°C)

Redmond et al., 2014 Redmond et al., 2014



Heteromorphic life cycle

Redmond et al., 2014



Seaweed Aquaculture

Nursery
– Collect sorus tissue 
– Spore release
– Seeding

Grow-out
– Outplant
– Culture- final growth in the open environment
– Harvest 

Photo Credit: Jordyn K.



Kelp culture – NE timeline

Redmond et al., 2014



Kelp Aquaculture:
Stages (RI)

Growout

Nursery



Tissue Prep.
• Collect reproductively active sorus 

tissue
• Disinfect
• Chill
• Assess readiness of spore release

Seaweed Culture - Nursery

Flavin et  al., 2013



• Count density of spores in 
beaker

• Calculate setting density
– Avg 5,000 to 10,000 cells/ml

• Spores set on string 
wrapped around PVC

• Maintain at 50oF

Seaweed Culture - Nursery

Flavin et  al., 2013



Seaweed Culture - Nursery
• Water:
     Filtered to 5um
     Sterilized

• Temp: 50 °F

• Salinity: 28-32 ppt

• Light: 12L : 12D
     25-150 umol/m-2s-1

• pH: 7.8 – 8.2

• Aeration: hepa filter

• Nutrients: 
     PES
     F/2 Flavin et  al., 2013



Kelp sporophytes on thread
Day 26 Day 31

Day 37 Day 40

Flavin et  al., 2013



Kelp sporophytes on thread

Flavin et  al., 2013



Technology & Methods

• Seaweed Bioreactors (SBRs) 
by Industrial Plankton
– Gametophyte stage

• Methods
– Spraying spools

https://industrialplankton.com/photobioreactor/seaweed-bioreactor-system/ 

https://industrialplankton.com/photobioreactor/seaweed-bioreactor-system/


Seaweed Culture - Growout

• Grown on submerged horizontal 
long lines on licensed sea farms 
– from November to May
– making it a “winter crop” 

• Simple farm design and relatively 
low startup costs





• 3 Acres » 9,000’ 
of  kelp line » 
45,000 lbs 
(5lbs/foot)



Seeding the farm

• The young sporophytes 
are outplanted on 
horizontal long lines

• Outplant in November 
(maybe Dec.)

• A line is passed through 
the seed spool

• The seed line is spooled 
off around the line as it 
passes through



Deploying the kelp sporelings



Farm Maintenance

• Keep lines from crossing

• Assure anchors are holding

• Weight lines as kelp 
becomes buoyant 

• 5–10’ blade length
• Harvest ~ 5lbs/ft



Research & Education

• Kelp for RI animal agriculture 
industry

• Kelp as soil amendment in RI 
land-based farms

• Kelp - growing for ecosystem 
services

• Student mentoring
• K-12 soft skills building and 

mentored research



Advantages

• Because kelp is a winter crop, it can 
be grown in the 
“off-season”

• Winter kelp farms have great 
potential in the region to provide
– a means for crop diversification
– a way to increase seafood production
– ecosystem services

Photo Credit: Jordyn K.



Challenges/Bottlenecks

• Developing market
• Use conflicts
• Difficult moving large quantities of 

product locally
• Add value post- harvest 

processing in SNE
• Short harvest season
• Price point for sales?
• Local growth?

Photo Credit: Jordyn K.





The Sugar Kelp Cooperative

• 5 kelp farmers from RI, CT and MA
• Elevate kelp as a culinary superhero in 

New England
• “A rising tide floats all boats”
• New England Kelp Harvest Week, April 

2024 https://newenglandkelp.com/





Resources:

• Seaweed Hub:
https://seaweedhub.extension.uconn.edu/

• CRMC Aquaculture Listserv: 
http://www.crmc.ri.gov/aquaculture.html 

• RI Aquaculture Permitting: 
https://www.riaquaculturepermitting.org/ 

• RI Sea Grant – Sustainable Seafood: 
https://seagrant.gso.uri.edu/our-work/sustainable-seafood/ 

• Previous Bay SAMP Webinars: 
https://web.uri.edu/crc/narragansett-bay-samp/ 

http://www.crmc.ri.gov/aquaculture.html
https://www.riaquaculturepermitting.org/
https://seagrant.gso.uri.edu/our-work/sustainable-seafood/
https://web.uri.edu/crc/narragansett-bay-samp/


Thank You!

Rob Hudson: Rhudson@uri.edu 

One of Griffin’s sea-veggie creations: 
Sugar kelp, rock shrimp, haddock and 
ricotta lasagna with mozzarella gratinée 
and oyster cream. (JWU)

mailto:Rhudson@uri.edu
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