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The purpose of this document is to provide a succinct overview of current and potential future 
aquaculture activities in the New England region, as well as a summary of the potential positive and 
negative effects on the species of fish and shellfish managed by NEFMC and their habitats. While there is 
the potential for effects on protected resources, these are not discussed here. This document briefly 
summarizes other human activities, including fishing, that may interact with aquaculture operations. 

Activity Overview 

Aquaculture is defined as the controlled cultivation and harvest of aquatic organisms, including finfish, 
shellfish, and plants (Goldburg et al. 2001, 2003). Another definition - organized rearing, feeding, 
propagation, or protection of aquatic resources for commercial, recreational or public purpose (FAO 
2018), with mariculture occurring in nearshore and marine environments. NOAA considers aquaculture 
“the breeding, rearing, and harvesting of fish, shellfish, algae, and other organisms in all types of water 
environments“ (NOAA). Operations of interest to the Council from the perspective of habitat, fish, and 
fisheries effects would be considered mariculture, but the term aquaculture is used throughout this 
document. Offshore aquaculture is defined as aquaculture in federal waters (this is how the Gulf FMC 
defines it --- maybe a NMFS definition also?).  

Species cultured 
In New England, currently cultivated species include the Eastern Oyster, Quahog or Hard Clam, Soft Shell 
Clam, Surf Clam, Razor Clam, Bay Scallop, Blue Mussel, Sugar Kelp, Horsetail Kelp, Steelhead Trout, 
Atlantic Salmon, Green Sea Urchin, Atlantic Cod, and European Oyster.  Other species of interest for 
potential future culture include: black sea bass (Centropristis striata), bluefin tuna (Thunnus thynnus), 
lumpfish (Cyclopterus lumpus), and wolffish (Anarhichas lupus).  

Table 1. Summary of species cultured in New England. 

Species New England states 
where cultured 

Typical culture 
methods 

Relative economic 
importance 

Eastern Oyster 

Crassostrea virginica 

ME, NH, MA, RI, and CT Bottom planting, also 
floating and off-bottom 
gear for nursery, 
intermediate grow out, 
and growout; intertidal 
and subtidal 

Major species in most 
New England states 
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Quahog or Hard Clams 

Mercenaria mercenaria 

MA, RI Nursery rearing 
floating, with in 
sediment planting 
under nets; intertidal 
and shallow subtidal 

Secondary species in 
MA, RI, ME, CT 

Soft Shell Clams 

Mya arenaria 

MA, RI, ME Planting under nets, 
intertidal 

Lesser species in MA, 
ME and RI 

Surfclam 

Spisula solidissima 

MA In sediment, while 
preventing escape, 
intertidal 

Pilot scale in MA 

Razor Clam 

Ensis directus 

MA, RI In sediment, while 
preventing escape, 
intertidal 

Pilot scale in MA, lesser 
species in RI 

Bay Scallop 

Argopecten irradians 

MA, RI Off-bottom or 
suspended in lantern 
nets or cages, intertidal 

Lesser species in MA 
and RI 

Blue Mussels 

Mytilus edulis 

MA, RI, NH, ME On-bottom or lines 
suspended from 
submerged arrays or 
dropped from moored 
rafts 

Pilot scale in MA, lesser 
species in RI with one 
large farm 

Sugar kelp 

Saccharina latissima 

RI, NH, ME, CT, MA Lines suspended from 
submerged arrays or 
dropped from moored 
rafts 

Secondary species in RI 
and MA 

Horsetail kelp 

Laminaria digitata 

RI Lines suspended from 
submerged arrays or 
dropped from moored 
rafts 

Lesser species in RI 

Steelhead Trout 

Oncorhynchus. m. 
irideus 

NH, MA Inland hatchery and 
then transferred to 
suspended ocean pens 

Pilot scale in MA 

Atlantic salmon 

Salmo salar 

ME Inland hatchery and 
then transferred to 
ocean net pens 

Primary species in ME 
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Pacific White Shrimp 

Litopenaeus vannamei 

NH, MA Land-based 
recirculating 
aquaculture system 

Pilot scale in NH, 
commercial operations 
in MA 

Green Sea Urchin 

Strongylocentrotus 
droebachiensis 

ME   

European Oyster 

Ostrea edulis 

RI   

Atlantic cod 

Gadus morhua 

ME  Experimental in ME 

 

Operations and infrastructure 
Operations may be land-based (ponds, tanks, raceways, and water flow-through and recirculating 
systems) or water-based (netpens, cages, ocean ranching, longline culture, and bottom culture; 
Goldburg and Triplett 1997). In addition to final grow out of animals to market size, operations 
encompass the early life history phases, i.e. hatchery rearing, culture, intermediate grow out, and 
nursery operations. NEED TO ADD MORE DETAIL HERE 

Regulatory framework and permitting 

Federal 
In federal waters, the aquaculture permitting process is complex and may include a National Pollutant 
Discharge Elimination System (NPDES) permit from the U.S. Environmental Protection Agency (EPA) and 
permits from the U.S. Army Corps of Engineers (USACE). The USACE is the agency primarily responsible 
for the permitting of shellfish and macroalgae aquaculture facilities and structures associated with 
finfish aquaculture facilities in federal waters (USACE 2014). Applicants must acquire a permit pursuant 
to section 10 of the Rivers and Harbors Act, which grants USACE the power to issue permits for 
obstructions to “the navigable capacity of any of the waters of the United States.” 33 U.S.C. § 403. If a 
disruption to the bottom is likely, a section 404 permit may also be required (33 U.S.C. § 1344(a)). 
Applicants may also be required to obtain a permit through USACE under the Clean Water Act (33 U.S.C. 
§ 1362(7)) if there is a discharge of materials into the water. In federal waters a National Pollutant 
Discharge Elimination System permit from the EPA is required for most finfish aquaculture facilities, or 



 Aquaculture in the New England Region 

4  4/13/2020 

for any aquaculture facility proposing the discharge of certain pollutants.  Finally, any abbuting state or 
state that can demonstrate a potential coastal effect of the project can  review  permit applications 
under their federal consistency authority granted through the Coastal Zone Management Act; therefore, 
applicants should submit applications that are consistent with those states’ coastal zone management 
plans (American Bar Association 2014). 

The EPA and the USACE are also required to consult with other federal agencies during the permit 
application review/permit issuance process, and may solicit public input regarding the potential impacts 
of each proposed project. These inputs may be reflected in the permit requirements. The various federal 
laws requiring agency consultation and review are outlined below. 

Table 2. Summary of federal laws that influence aquaculture projects 

Consultation or 
Review Description of the Requirement 

Endangered 
Species Act 

Section 7(a)(2) of the Endangered Species Act (ESA) requires federal agencies 
to consult with the NOAA’s National Marine Fisheries Service (NOAA 
Fisheries), the U.S. Fish and Wildlife Service, or both, before taking any action 
that may affect an endangered or threatened species or their critical habitat 
to insure their actions are not likely to jeopardize any listed species or result 
in the destruction or adverse modification of designated critical habitat.  

Essential Fish 
Habitat 

The essential fish habitat (EFH) provisions of the Magnuson-Stevens Act 
requires federal agencies to consult with NOAA Fisheries when activities they 
undertake or permit have the potential to adversely affect EFH.  

National Historic 
Preservation Act 

Section 106 of the National Historic Preservation Act (36 CFR Part 800) 
requires any federal agency issuing a permit to account for potential effects 
of the proposed aquaculture activity on historic properties, e.g., shipwrecks, 
prehistoric sites, cultural resources. If a proposed aquaculture activity has the 
potential to affect historic properties, these details must be provided by the 
applicant as part of the application package. 
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Fish and Wildlife 
Coordination Act 

The Fish and Wildlife Coordination Act requires any federal agency issuing 
permits to consult with the U.S. Fish and Wildlife Service and NOAA Fisheries 
if the proposed aquaculture activities could potentially harm fish and/or 
wildlife resources. These consultations may result in project modification 
and/or the incorporation of measures to reduce these effects. 

National  Marine 
Sanctuary 
Resources Act 

Section 304(d) of the National Marine Sanctuaries Act (NMSA) requires any 
federal agency issuing permits to consult with NOAA’s National Marine 
Sanctuary Program (NMSP) if the proposed aquaculture activity is likely to 
destroy or injure sanctuary resources. As part of the consultation process, the 
NMSP can recommend reasonable and prudent alternatives. While such 
recommendations may be voluntary, if they are not followed and sanctuary 
resources are destroyed or injured in the course of the action, the NMSA 
requires the federal action agency(ies) issuing the permit(s) to restore or 
replace the damaged resources. 

Marine Mammal 
Protection Act 

The Marine Mammal Protection Act (MMPA) prohibits the harassment, 
hunting, capturing or killing of marine mammals without a permit from either 
the Secretary of the Interior or the Secretary of Commerce. Section 118 of 
the MMPA addresses the incidental capture of marine mammals during 
commercial fishing operations. Section 118 also establishes the Marine 
Mammal Authorization Program (MMAP), which provides a mechanism to 
legally authorize incidental take of a marine mammal in a commercial fishery. 
To be eligible for the exemption, any commercial vessel or non-vessel gear 
(e.g., aquaculture facilities) engaging in a Category I or II fishery must obtain 
a MMAP certificate from NOAA Fisheries or a designated agent and must 
report every incidental death or injury of marine mammals that results from 
commercial fishing operations (including aquaculture) within 48 hours. 
Fishery categories are published in the annually reviewed and revised NOAA 
Fisheries List of Fisheries (LOF), which is available on the NOAA Fisheries 
website and in the Federal Register. 

National 
Environmental 
Policy Act 

The National Environmental Policy Act (NEPA) requires federal agencies to 
prepare either an Environmental Impact Statement (EIS) or Environmental 
Assessment (EA) for any federal action affecting the quality of the human 
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environment, unless it is determined the activity is categorically excluded 
from NEPA.   

Coastal Zone 
Management 
Act 

The Coastal Zone Management Act of 1972 (CZMA) encourages coastal states 
to develop and implement coastal zone management plans as a basis for 
protecting, restoring, and establishing a responsibility in preserving and 
developing the nation’s coastal communities and resources. Coastal states 
with an approved coastal zone management program are authorized to 
review certain federal actions affecting the land or water uses or natural 
resources of its coastal zone for consistency with its program. Under the 
CZMA, a state may review: activities conducted by, or on behalf of, a federal 
government agency within or outside the coastal zone that affects any land or 
water use or natural resource of the coastal zone; an application for a federal 
license or permit; and any plan for the exploration or development or, or 
production from, any area that has been leased under the Outer Continental 
Shelf Lands Act for offshore minerals exploration or development. The CZMA 
requires federal agency activities to be consistent to the maximum extent 
practicable with the enforceable policies of a state’s approved coastal zone 
management program. 

 

Maine 
Permitting is done through the Maine Department of Marine Resources. For non-discharge aquaculture 
(shellfish and kelp), experimental leases are up to 4 acres in size while standard leases may reach up to 
100 acres. Applications for leases with no discharge require the submission of an environmental 
characterization that shall include, but not be limited to, bottom characteristics, resident flora and 
fauna, tide levels, and current speed and direction. Discharge aquaculture includes the use of feed or 
additives (chemical treatments or drugs). A standard discharge lease may be up to 100 acres in size for 
up to 20 years. Applicants that have submitted applications that involve a discharge into State waters 
must also conduct a Department-approved environmental baseline to serve as a benchmark for 
monitoring the physical and ecological effects of farms on sediments, marine organisms and water 
quality of the site as a result of the operation. Applications require a description of observed current 
commercial and recreational fishing occurring in the proposed lease tract and the immediate vicinity of 
the proposed lease site. The description should include type, duration and amount of activity. Applicants 
must also provide a description of the degree of exclusive use required by the project (MEDMR 2016). 
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New Hampshire 
Aquaculture licensing and enforcement in New Hampshire are conducted by the New Hampshire 
Department of Fish and Game (NHF&G). The NHF&G will conduct a site assessment to characterize the 
benthic substrate, fish utilizing the area, aquatic plants, and other activities occurring (recreational or 
commercial); they will also measure tidal information and flow rate. A shellfish certificate through the 
Department of Health and Human Service is also required for aquaculturists (NHF&G 2020). 

Massachusetts 
Coastal municipalities manage aquaculture in Massachusetts in partnership with the Division of Marine 
Fisheries (Mass DMF). Local regulations differ by municipality. Licenses are issued by municipalities and 
certified by Mass DMF. There is variation by municipality with regards to acceptance of aquaculture and 
process for the issuance of licenses. There are no commercial scale  finfish operations in Massachusetts 
state waters to date; all shellfish licenses may only be issued in waters under municipal management 
(MassDMF 2019).  Applicants are required to have an aquaculture permit through the MassDMF to 
possess or propagate shellfish, as well as a commercial harvest permit to sell shellfish. For aquaculturists 
planning to cultivate finfish, a special permit for cultivation of marine finfish species is also required 
through MassDMF, along with a Class VI fish propagation possession permit through the DIvision of 
Fisheries and Wildlife if they intend to sell fish to consumers (MassDMF 2020). MassDMF requires that 
aquaculture areas be at least 25 feet from eelgrass and not contain significant numbers of shellfish 
(MassDMF 2019).  

Massachusetts encourages the use of the MA Shellfish Aquaculture Siting Tool (MA-ShellfAST) to 
streamline the permitting process and minimize impacts to habitat: 
https://marinegistest.maps.arcgis.com/apps/Cascade/index.html?appid=fc96cff0ce4247f8bea2fb49032
7a55a 

Rhode Island 
The Rhode Island Coastal Resources Management Council (CRMC) orchestrates the permitting process 
for aquaculture leases in Rhode Island. CRMC conducts an independent site assessment to determine if 
eelgrass or SAV are present, as well as establish what density of shellfish are present in the lease area 
(CRMC 2020). Similar to Massachusetts in, aquaculturists are also required to have an aquaculture 
permit (allowing them to possess shellfish) and a dealer permit (if they intend to sell shellfish to 
consumers directly) from the Rhode Island Department of Environmental Management (RIDEM 2020). 
Currently, finfish and land-based aquaculture are not legal in Rhode Island. The final permitting decision 
is made by the CRMC, since they have jurisdiction over all state waters. Towns, harbor commissions, the 
Rhode Island Fisheries Management Council, the Department of Environmental Management, and the 
public provide input early in the scoping process and the Council weighs that information in their 
decision. 

RIDEM provides a free mapping tool to assist applicants in siting aquaculture and avoiding habitat 
impacts where possible: 

https://marinegistest.maps.arcgis.com/apps/Cascade/index.html?appid=fc96cff0ce4247f8bea2fb490327a55a
https://marinegistest.maps.arcgis.com/apps/Cascade/index.html?appid=fc96cff0ce4247f8bea2fb490327a55a
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https://ridemgis.maps.arcgis.com/apps/webappviewer/index.html?id=8beb98d758f14265a84d69758d9
6742f 

Connecticut 
In Connecticut, there is a statewide review of lease applications in  municipal waters; leasing of 
aquaculture sites is done by both municipalities and the state. The state, through the Department of 
Agriculture, Bureau of Aquaculture (DA/BA), has issued large state shellfish leases, while municipalities 
have  issued many smaller leases. A State Jurisdiction line separates shellfish harvest areas that are 
under the exclusive jurisdiction of the state (DA/BA) from areas under town jurisdiction; there is no 
jurisdiction line for seaweed harvest areas. Generally, the Bureau of Aquaculture consults with the 
Connecticut Department of Environmental Planning, USACE, and local shellfish commissions when 
projects are in town waters. Town officials can authorize a space for aquaculture in town waters, but the 
state still bears statutory responsibility to ensure consistency with shellfish and harbor management 
plans, as well as to conduct an environmental impact statement. Aquaculture sites are prohibited within 
25 feet of submerged aquatic vegetation and salt marsh (Getchis et al. 2019). 

The State of Connecticut provides an advanced Aquaculture Mapping Atlas for planning purposes: 
https://cteco.uconn.edu/viewer/index.html?viewer=aquaculture 

Potential Impacts to Habitat 

The effects of aquaculture activities on habitat can be beneficial, neutral, or adverse, depending on the 
system used and species being cultured. Many of these effects are interrelated, and can lead to indirect 
effects on managed species and other ecosystem components. However, there is a robust regulatory 
framework related to the review and permitting of aquaculture activities and the science of aquaculture 
is advancing rapidly. New techniques are emerging that help to improve energetic efficiency, mitigate 
adverse effects, and bolster beneficial effects.   

Adverse effects 
Some aquaculture activities have been documented to have direct adverse effects to habitat if not 
properly managed and sited. A significant consideration associated with finfish aquaculture  is the 
potential impacts to water quality due to nutrients (eutrophication) or contaminants (antibiotics, 
hormones, pigments, algicides, insecticides) used in the operations. 

●  Finfish aquaculture operations sited in poorly flushed areas can create direct environmental 
impacts through pollution of nearby aquatic and benthic ecosystems with excrement and 
metabolites, and uneaten feed. Herbicides, antibiotics, and other chemicals used for the 
treatment of disease, pests, and antifouling on gear can also impact water quality, but the 
availability and use of legally approved pharmaceutical drugs, biologics and other chemicals is 
quite limited in marine aquaculture (FDA, 2012, Klinger and Naylor 2012, Buschmann et al. 2008, 
David et al. 2008). 

https://ridemgis.maps.arcgis.com/apps/webappviewer/index.html?id=8beb98d758f14265a84d69758d96742f
https://ridemgis.maps.arcgis.com/apps/webappviewer/index.html?id=8beb98d758f14265a84d69758d96742f
https://cteco.uconn.edu/viewer/index.html?viewer=aquaculture
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● Net pen and land-based flow through finfish aquaculture often requires nutrient rich feeds. 
Depending on the efficiency of feeding and/or level of effluent treatment, this can introduce 
excess nutrients into coastal systems, in some cases exacerbating eutrophication. These effects 
tend to be episodic and limited to the area adjacent to pens (Nash 2003).   Intensive fish farming 
is a point source of phosphorus and ammonia (Gowen 1994). High concentrations of dissolved 
inorganic nitrogen, phosphate and chlorophyll a have been found in coastal waters and tied to 
brackish pond-based aquaculture (Herbeck et al. 2013). Methods for reducing the impact of 
feed include improved diet formulations and selection of raw materials, husbandry practices, 
treating effluent water, and also recovering dead or uneaten fish, and farm site selection (Talbot 
and Hole, 1994).  

Some shellfish aquaculture activities can result in sediment accretion on or adjacent to culture sites, 
which may have a smothering effect on benthic fauna. These effects tend to be negligible in highly 
flushed areas (Shumway, 2013). 

● Sediment deposition is possible with bivalve aquaculture, though the literature provides a 
variety of reported observations ranging from negligible impact to increased sedimentation 
rates that lead to major changes in benthic infauna (Chamberlain et al. 2001, da Costa and 
Nalesso 2006, Crawford et al. 2003). Adult blue mussels can increase sedimentation rates by a 
factor of 26 (Cranford et al. 2003) and can contribute to higher concentrations of nitrogen in 
sediments under farms, which can lead to anaerobic conditions (Kaspar et al. 1985). 

● Bivalve aquaculture has the ability to alter diverse benthic communities dominated by 
suspension feeders into one dominated by opportunistic deposit feeders, such as polychaetes, 
scavengers, carnivores and hydrogen sulphide-tolerant species (Gallardi 2014, Drumbaul et al. 
2009, Kaspar et al. 1985, Fabi et al. 2009, Callier et al. 2009, Hartstein and Rowden 2004, Forrest 
et al. 2009, Frechette 2012). 

● It is important to note that proper siting of shellfish aquaculture operations in high energy, well-
flushed areas will disperse organic biodeposits and mitigate sedimentation impacts. Moreover, 
through natural mortality of bivalves, shell deposits containing calcium carbonate can be 
sequestered in surface sediments and provide some localized protection against ocean 
acidification (Gallardi 2014).  

Habitat conversion can be a concern with some types of shellfish aquaculture, specifically the shift from 
soft to hard bottom due to the addition of structures. This may benefit certain structure oriented 
species (e.g., black sea bass), but harm species that prefer soft bottom (e.g., winter flounder). Gallardi et 
al. (2014) suggest that the added structure and the fouling of gear and the bivalves themselves can 
attract crustaceans, shellfish and demersal fish due to increased food availability.  

SAV is susceptible to damage caused by aquaculture; impacts vary based on gear used for both grow out 
and harvest. On-bottom gear may directly prevent growth. However, direct bottom plant shellfish have 
no effects on SAV but harvest via dredging or bull raking causes direct damage to underground roots 
(rhizomes and meristems). Hand-picked cultured shellfish were found to be the least disruptive 
(Dumbauld et al. 2009). The ASMFC considers below-ground impacts as impacts of significant concern 
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and advises permitting agencies to avoid conflicts with SAV as the best form of mitigation (Stephan et al. 
2000). SAV may also be affected by floating or suspended culture equipment  that results in light 
limitation. Ferriss et al. (2019) found a negative effect of off-bottom aquaculture on eelgrass density, 
percent cover and reproduction, along with a neutral effect on biomass and growth. Adequate spacing 
between off-bottom cages, bags, or longlines may mitigate this effect. 

Aquaculture operations that propose the use of introduced exotic/invasive species present a significant 
concern for native species. However, most New England states only allow native species to be cultured 
in state waters, which mitigates this concern. In areas where non-native species are cultured, they may 
be capable of outcompeting native species due to increased growth and reproductive rates, as well as 
their potential for greater disease and stress resilience.  Introduced diseases are described in the 
managed species impacts section below.  

Other ecological effects 

● Removal of seedstock? 
● Changes in species diversity? 
● Exclusion (preventing wild animals from entering an area) 

Beneficial effects 
Both mollusks and seaweeds can remove nutrients from co-located crustacean or finfish aquaculture, or 
from other sources.  

● Bivalves can regulate the abundance of phytoplankton in shallow areas which can lead to 
reduced turbidity and improved light penetration; however, improved light conditions may 
encourage the growth of algae (Gallardi 2014, Cranford et al. 2003, Newell 2004, McKindsey et 
al. 2006, Kaspar, et al. 1985, Cranford et al. 2006).  

● Shellfish aquaculture may present a viable mitigation strategy for eutrophication due to their 
ability to sequester nutrients from the water column for shell and tissue formation. This can 
improve water quality, for example, to mitigate eutrophication caused by agricultural and 
residential runoff (Petersen et al. 2016). 

Structures associated with aquaculture operations can lead to habitat conversion, but conversion may 
have beneficial effects if increased structural complexity is desired at the site. 

● DeAlteris et al. (2004) suggest that species diversity of aquaculture gear is equal to that of SAV, 
and greater than non-vegetated seabed.  

● Lobsters have been found to be attracted to the presence of anchor blocks and mussel farm 
gear. This increase in lobster may be attributed to increased refuge availability and food supply 
created by bivalves themselves, as well as other species drawn to the aquaculture gear 
(McKindsey et al. 2011, D’Amours et al. 2008).  

● Certain species of kelp have also been found to grow heavily on blue mussel longlines 
(McKindsey et al. 2006). 
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Potential Impacts to NEFMC Species 

One concern associated with aquaculture operations is that there could be mixing of cultured and wild 
animals if cultured animals escape, resulting in gene pool alterations of wild stocks.   

● Farmed fish have been known to escape net-pen aquaculture systems. Their escape can cause 1) 
competition with wild fish, 2) genetic impacts if escapees interbreed with wild fish, and 3) 
spread of pathogens (Naylor et al. 2005). This has been a serious issue with salmon farms and 
may present a challenge for endangered Atlantic salmon, as Naylor et al. (2005) suggest that the 
risks to wild salmon populations are especially large when salmon are farmed in their native 
range, when large numbers of salmon are farmed relative to native numbers. However, 
aquaculture practices are evolving, which mitigates the risks associated with escapes of cultured 
animals. Specifically, current best practices specify the use of sterile or sexed fish, using natural 
stocks as brood stock, and breeding for domestication, resulting in limited fitness in the wild. 
Risk assessment tools are available and can be used to identify and evaluate risks of farmed 
escapes on wild populations (Waples et al. 2012). Many empirical models have been used to 
inform policy (ICF 2012; RIST 2009), and are readily available for use in permitting and project 
planning. Good practices for monitoring, surveillance, and maintenance of the aquaculture 
operation are critical to minimizing the likelihood of escapes. An escape prevention and 
mitigation plan should be developed for each farm. Plans should contain a rationale for 
approaches taken and any recapture or mitigation activities that should be initiated when an 
escape occurs.   

● Statement on potential impacts to native oyster populations, which are also severely depleted in 
certain areas? 

Another concern is that aquaculture operations may be a source of diseases (e.g. MSX, Dermo, 
neoplasia) and parasites (e.g. sea lice, which carry ISA). 

● Diseases can be transferred through movement of infected cultured stocks. For example, 
introduction of Pacific oysters into Chesapeake and Delaware Bay lead to a major decline in 
native eastern oyster due to the Pacific oysters harboring Haplosporidium nelsoni (the parasite 
that causes MSX disease) (NRC 2010). As a result of past disease introductions caused by 
aquaculture, transfer of stock is now highly regulated among states.  

● Diseases of particular concern for New England states are: 
○ MSX - parasitic protist Haplosporidium nelsoni that affects eastern oysters 
○ Dermo - parasitic protist Perkinsus marinus that affects eastern oysters 
○ Hemic neoplasia - contagious cancer in hard clams 

● Refer to Toranzo et al. (2004) for a list of diseases affecting marine fish cultures that could be 
transferred to wild fish populations. Atlantic salmon may be affected by vibriosis, 
photobacteriosis, pasteurellosis furunculosis, flexibacteriosis, BKD, mycobacteriosis, and 
piscirickettsiosis. 

● Wild populations of pink salmon on the Canadian Pacific Coast have been depleted due to 
infections of salmon lice (Lepeophtheirus salmonis - a parasitic copepod). Louse infestations 
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have been tied to salmon farms in the area and local extinction of pink salmon may result 
(Krkosek et al. 2007). 

Aquaculture may impact food webs through the removal of forage fish for feed. Farming of carnivorous 
species requires substantial feed input, which generally comes from wild harvest. Certain carnivorous 
species, including salmon, required more fish biomass input than the farmed fish produced (Naylor et al. 
2000). A large proportion of fishmeal used in aquaculture is created from wild harvest forage fish. The 
expansion of the aquaculture industry has led to increased depletion of forage fish stocks. Loss of forage 
fish may create food web effects since forage species are essential in transferring energy from plankton 
up the food chain to larger organisms (Alder et al. 2008). 

Resource competition? Not sure if this is a concern. 

Potential Interactions with Other Coastal/Marine Activities 

Commercial fishing could be affected by the presence of aquaculture operations. Generally, an 
aquaculture lease provides the lessee exclusive harvest rights to permitted organisms within the lease 
area. This therefore directly prevents commercial and recreational harvest of the species within the 
lease area, specific to the species being cultured. Rod and reel fishing may still be possible in certain 
cases (e.g. on a kelp or shellfish lease). However, most forms of commercial fishing are not compatible 
with aquaculture gear. For example, the Maine lobster industry requested a temporary ban on new 
aquaculture leases in 2019 because large leases are interfering with their ability to harvest lobster 
(Bangor Daily News 2019). 

Recreational fishing could be affected by aquaculture operations. Recreational shellfishing is unlikely to 
be allowed on shellfish leases. Other forms of fishing may still be possible depending on the gear used 
and the species cultured. 

Recreational boating (i.e. sailing, rowing, water skiing, jet skiing, kayaking, stand up paddleboarding) 
could be affected by aquaculture operations. Power boating, sailboating, jet skiing, and rowing are 
unlikely to be compatible with floating or suspended gear (depending on the depth of the gear). Bottom 
gear and bottom plant may be compatible if the water is deep enough. Kayaking and paddleboarding 
may be able to continue even in floating gear configurations. 

Renewable energy and aquaculture could potentially be co-located. For example, the possibility of siting 
aquaculture farms within wind farms has been proposed in Germany (Gimpel et al. 2015, Buck et al. 
2004). However, the installation of aquaculture facilities may prevent boating and fishing within wind 
energy areas. 
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