Shellfish Farming on Alaska's Coast: Exploring Scale

As scale relates to shellfish farming and cultivation in
Alaska, it is a question of appropriate number or density of
shellfish for a given farm within a local ecosystem.

We want to know the largest amount of shellfish a farm
can produce in a given lease area without causing
significant harm to the surrounding environment.
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The point at which cultivated shellfish in an area would drastically change the balance of an ecosystem
is very site specific. Characteristics like farm size and ecosystem area size really matter.

Here in Alaska, most shellfish mariculture sites are relatively small (on average around 13 acres)
compared to the bays, inlets, straits, and waterbodies they are located in so there is not an immediate
concern of resource depletion or outcompeting other organisms that eat phytoplankton.

In addition, state regulations minimize the amount of surface area within a bay that may be leased to
aquatic farms to 1/3 or less of a bay, bight, or cove (11 AAC 63.050).

There are some studied locations, such as Tracadie
Bay, Prince Edward Island, Canada and the Ria de
Arousa in Spain, where the size and prevalence of
shellfish farming has altered the surrounding
ecosystems.

However, the relative scale at which shellfish farming
takes place in Alaska is small. Potential impacts can
be identified and prevented under the current
permitting process requirements, which provide for
public comment and agency scrutiny for proposed
sites.
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Help Keep Mariculture in Alaska Marine Mammal Free!

The level of entanglement will depend on where and how
much mariculture gear exists in sensitive areas, the type
of gear in the water, and the dynamics and behavior of
the marine mammal populations in the area.
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Benthic Impacts of Kelp Farms

How might kelp farms affect life on the sea floor? i S

Although research on kelp farms in the United States is as young as the industry, it is reasonable to believe
that kelp farming provides many positive benefits to the local ecosystem and the environment.

A multi-year project is just taking off in Alaska to study
these impacts and provide more clear guidance for

Reducing Greenhouse Gas Emissions
regulators.

Kelp farming may contribute to efforts to capture
and sequester carbon in our atmosphere, mitigating
the effects of global warming. For example, as it
grows, kelp removes CO, from the ocean. It may then
be used for fertilizers which have a lower carbon
footprint than synthetic fossil-fuel derived fertilizers.
Red and brown seaweeds can also be fed to animals,
which research suggests may reduce the animals'
greenhouse gas emissions. As mariculture continues
to develop, we will continue to learn more about
these climate impacts!

Shading the sea floor

The degree that a kelp farm shades the floor
depends on water depth and clarity, wave action,
current, and kelp density. One study of a Swedish
farm at 5m (15 feet) depth found that during peak
growth, the kelp significantly shaded the floor but it
did not change the oxygen, nutrients or number of
mobile animals on the floor. Generally, most Alaska
kelp farms are located at depths of between 50-100
feet, which may result in less shading.

Genetic Diversity of Wild Kelp

Research into the genetic diversity of Alaska's wild
populations is ongoing, with the purpose of assessing
the risk posed by farming. In the meantime, ADF&G
has taken a conservative approach to protect against
alterations to native genetic diversity, requiring that
broodstock (parent plants) consist of 50 individuals
and be collected within 50 km by water of the farm.

Want to learn more? Visit us:
The Alaska Mariculture Alliance at alaskamariculture.org

What kind of impacts
might mariculture have on
benthic environments?

Slowing ocean acidification

A consequence of increased levels of carbon
dioxide in our atmosphere is that ocean acidity
increases as the ocean absorbs CO,. Ocean acidity
poses unique challenges to shell forming
organisms (e.g., crabs, oysters, clams and
mussels). For example, crabs have less energy to
grow and stave off disease. Research on potential
impacts to Alaska bivalves is ongoing but research
elsewhere has shown that, in some ocean
conditions, kelp can significantly decrease acidity
in the water column as it uses CO,to grow.

Creating Habitat

Studies in other parts of the U.S. and the world
have found that an aquatic farm may provide
important habitat for fish and invertebrate
species, including as nursery habitat for early life
stages. Research on Alaska farms is ongoing.
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Want to learn more or get involved in mariculture? Visit us:
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By state law, aquatic farm locations cannot
conflict with established fishing activity.

* Established uses, + Before approving a lease and + In some cases, conflicts can
including fishing, operation permit application, be mitigated, for example
have priority over agencies seek input on the farms can remove most
proposed farm proposed farm site from local buoys and other structures
sites. fishery managers, local prior to the fishing season if
(5 AAC 41.240). organizations, and the there is an expected

general public. hindrance to the fishery.

In fact, the seasonality of aquatic
farming presents an opportunity to

both farm and fish: . . . .
Mariculture is a unique opportunity

for tourism. For example, in Maine,

* Commercial fishing boats adapt many oyster farmers give tours of

well to kelp farming or working their farms.and.sl.qare their |
with oyster gear products with visitors. Integrating

mariculture and tourism can

benefit both industries by
* Most work on kelp farms takes : : :
increasing sales and creating

place during the shoulder season :
, ) : connections between the
of commercial salmon fisheries : : .
: ) mariculture industry and Alaska's
(kelp is outplanted in the fall and o
| , , visitors!
harvested in the spring) while

most work on oyster farms is The market is growing. Buyers of
during the summer, making it kelp are incorporating it into food
compatible with winter fisheries. ingredients (e.g., salsa and spices)
and beauty products. Products in
development include animal feed,
biostimulants, and compostable
plastics.

Mariculture also presents new
market opportunities
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Benefits of Alaska's Growing Mariculture Industry

* Water Quality * Revenue Opportunity

In places with high levels of runoff
from urban areas and agriculture,
water filtration by shellfish farms
draws down excess nutrients and
improves overall water quality and
decreases the risk of low or no
oxygen zZones.

Aquatic plants, including seaweed
and kelp species, can help filter
organic and non-organic nutrients
in marine waterbodies.

* Habitat Creation

Physical structures associated with
aquatic farms may create three-
dimensional midwater and surface
habitat for wild species such as
foraging fish and crustaceans, which
may benefit their populations.

* Buffer for Ocean Acidification

As seaweed and kelp species
absorb carbon dioxide, they may
buffer certain shell-forming
creatures from the corrosive
impacts of ocean acidification
under certain oceanographic
conditions.

Mariculture has the potential to bring
increased revenue to coastal
communities around Alaska. As this
industry continues to grow there’s
never been a better time to get
involved in mariculture in Alaska!

* Commercial Value

In 2021, the commercial value of the
mariculture industry in Alaska was
estimated at just under $3 million
(Alaska Sea Grant, State of
Mariculture). Currently, the majority of
this commercial value is related to

oyster cultivation. However, the
seaweed industry alone has the
potential to experience incredible
growth over the next 20 years.

* Compatible Seasons

Certain types of mariculture are
compatible with Alaska’s existing
seafood industry in many ways
including multi-purpose equipment
and technologies. Another example of
compatibility is that cultivation and
growing seasons for kelp species
often fit within the offseason of some
Alaska fisheries.
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