Seaweed Aquaculture

Seaweeds have been used for human and animal consumption, sources
of phycocolloids, cosmaceuticals, nutraceuticals, fertilizers and most
recently, feed-stock for biofuels.

Large-scale open water cultivation of some species has been carried out
=~ principally in Asian countries but more recently expansion has taken place
in Southeast Asia, South America, northern Europe and East Africa.
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ezt for both recreational (boating, fishing, etc.) and aesthetic values (ocean
and bay views from waterfront homes).
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Appropriate Seaweed Aquaculture Practices

in North America L
Integrated Multi-Trophic Aquaculture (IMTA)

- Balance Ecosystem Approach

Deposit Extractive
Aquaculture (Invertebrates) !

 |IMTA combines fed aquaculture of finfish or shrimp with extractive organic aquaculture of shellfish and

extractive inorganic aquaculture of seaweed.

* In 1996, Yarish et al. and colleagues cultivated the red seaweed Porphyra (nori) adjacent to an Atlantic
salmon (Salmo salar) farm, at Deep Cove, Eastport, ME. This first open water IMTA trial in North America
was successful; nori grown with Atlantic salmon grew faster and had higher tissue nitrogen and pigment

content than the nori grown at a site without salmon.

Nutrient Bioextraction

* NUTRIENT BIOEXTRACTION is an environmental
management strategy by which nutrients are removed
from an aquatic ecosystem through the harvest of
enhanced biological production, including the aquaculture of marine algae
and/or suspension-feeding shellfish.

 Long Island Sound (LIS) has a long history of acting as a giant receptacle for
human pollution. Its waters are consistently high in nutrients from waste water
treatment plants (point source) and land runoff / aerial deposition (nonpoint
sources).

* Yarish and his colleagues have cultivated native seaweeds (the red seaweed,
Gracilaria tikvahiae & the brown sugar kelp, Saccharina latissima) at open water
seaweed farms in LIS, and at the mouth of the Bronx River estuary).

* Their ongoing studies have showed that seaweed aquaculture can be a useful

technique for nutrient bioremediation and managing eutrophication in the urbanized coastal waters
of the US.

* In collaboration with Prof. T. Dowding & colleagues (UCONN School of Business and School of
Engineering), an optimization model is being developed to determine the value of both nutrient
bioextraction and the commodities (including biofuels, animals feeds, etc.) derived from the

harvested seaweed as a method to maximize potential multiple revenue streams while reducing any
residual biomass waste to zero.
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Suspension Extractive Aquaculture

Organic Inorganic
(Shellfish) (Seaweeds)

Nutrient Zone @ .4 @

BY RENEE CHO

B hen runoff from fertilized
g lawns, agricultural fields and
= sewage treatment plants
z reaches our rivers and coasts,
e it causes a water pollution

problem known as eutrophi-

cation. In other words, unhealthy levels
of nitrogen and phosphorus. These
excess nutrients stimulate algal blooms.
And these blooms, in turn, starve the
water of oxygen, creating a dead zone
where no creatures can survive. Some
blooms are even toxic to humans.

ents that shows promise involves the use
of shellish and seaweeds. Charles Yarish,

necticut, is one of the researchers
involved in a $2.4 million project to help

Fund (longislandsoundstudy.net).
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L¥} University of Connecticut School of Business

Grown in Connecticut

Leveraging UConn's faculty, students and resources to help grow businesses
and create jobs in Connecticut.

The University of Connecticut on behalf of the School of
Business' International Business Accelerator (IBA) and the
Connecticut Center for Economic Analysis (CCEA) would
like to invite you to a very unique invitation-only event
showcasing our partnerships with businesses and
organizations to leverage technology and expertise to help
create jobs and grow Connecticut businesses. Please join
us for team presentations, a tour of our seaweed
laboratory, and a sampling of Connecticut seafood and
aquaculture dishes prepared by our celebrity chef.

Tuesday, August 21
UConn Stamford Campus
Stamford Learning Accelerator - 3rd Floor

IN NORTH AMERICA AND BEYOND

PUBLIC ENGAGEMENT

Science to Business

Yarish helped Ocean Approved, LLC, to cultivate kelp at their open water farms
in Portland, ME. OA’s aquacultured kelp products are sold throughout New
England to foodservice and health food stores such as Whole Food Markets.

Dept. of Ecology and Evolutionary Biology
University of Connecticut, Stamford

Kelp For Farmers: Seaweed
Becomes A New Crop In America

by CRAIG LEMOULT

October 12, 2012 4:00 AM

Yarish

Engagement with Students

Oyster fisherman Bren Smith on his boat, The Mookie. Smith decided to try
his hand at seaweed farming, collaborating with ecology professor Charles

from WSHU

Yarish showing students seaweed herbarium sheets (A), Rocking the Boat students helping the deployment of Gracilaria at the

Bronx River Estuary farm in Aug. 2011 (B), Yarish and his research team have worked with high school students for their science
research projects: Bridgeport Regional Aquaculture Science and Technology Education Center student, Kevin Kollar, and Greenwich
High School student, Mary Cirino, presenting their findings at Milford Aquaculture Seminar in March, 2012 (C and D).

Nitrogen and phosphorus exist in
organic (plant and animal residue) and
inorganic (mineralized) forms. As shell-
fish filter water, they remove organic
nutrients, while seaweeds take up inor-
ganic nutrients. This project will use the
native red seaweed Gracilaria in summer
and fall, and kelp, which thrives in win-
ter. Because no large source of young
seaweeds exists, Yarish and his col-

One way to “bioextract” these nutri- "= 4%

Ph.D., professor of ecology and evolu- -l
tionary biology at the University of Con-  Sa= s

clean up the Bronx River in New York 4
City using mussels and seaweeds, fund- &5
ed by the Long Island Sound Futures &2

An integrated multi-trophic
aquaculture site in the Bay of Fundy,
Canada, with salmon cages (hack left)
and mussel and seaweed rafts.

The Seaweed and Shellfish Solution

Using Nature’s Filters to Help Curb Pollution and Fish Farm Waste

leagues are initially cultivating a seed-
stock of the seaweeds in their labs.

This summer and fall, a 20" by 20' raft
of ribbed mussels and four seaweed lines
will be placed at the mouth of the Bronx
River in coordination with the National
Oceanic and Atmospheric Administra- _
tion (NOAA). Yarish estimates that the
mussels will filter organic nutrients from 2
up to 5.07 million liters of water daily;

Charles Yarish
with his Gracilaria
(red seaweed)
seedstock.
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Charles Yarish, professor of ecology and evolutionary
biclogy who specializes in research on seaweed,
introduces Aqua Kids to his favorite topic. He
collaborates with Bridgeport Regicnal Aqusculture
Science and Technolegy Education Center in a
project to culture sesweeds.

Photos by George Stover, Adventure Productions

Engagement via Media and ENGOs
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Seaweed farming in the Sound: The beginning
of something big?
By Judy Benson
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Commercial Seaweed Farm Coming To The
Long Island Sound

August 21, 2012 12:47 PM

STAMFORD, Conn. (CBSNewYork) —
Aquaculture scientists at the University of
Connecticut are poised fo produce dividends
from their decades of work to clean up the
waters of Long Island Sound.

This fall, the first-ever commercial seaweed farm
will open in the Long Island Sound.

WCBS 880 Connecticut Bureau Chief Fran
Schneidau reports

UConn Stamford professors:
Seaweed farming is the wave of
the future

University of
Connecticut
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The Good (Sea)Weed

By Ekzabeth Sato
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A Partnership to Restore and Protect the Sound

Yarish introduced Gracilaria farming to RI.

vewuiaen CEaAN Views

Diving into ocean issues.

“¥ Restoring the Urban Sea by Farming It
‘3 Posted by Barton Seaver of National Geographic Society in Ocean Views on Oclober 9, 2012
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UConn finds seaweed could be cash crop
Martin B. Cassidy
Published 11:16 p.m., Tuesday, Awgust 21, 2012
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