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Marine Fisheries Advisory Council 
Aquaculture Task Force  

 

Recommended Vision Statements for NOAA Strategic Aquaculture Science Plan  
For Consideration by MAFAC – November 7, 2018 

Scientific Discipline: Genetics 
Lead Author (s) George Nardi, Bob Rheault 
Vision (s) 

● Use state of the art genetic tools for marker-assisted selective breeding program(s) for fish, 
shellfish, and seaweeds to improve competitiveness, improve disease resistance, and 
address health issues. 

● Use of mechanisms to produce sterile animals will address environmental concerns 
pertaining to escapes. 

● The scientific team will liaise with industry to coordinate trait selection and to discuss 
legacy provisions for selected brood stock. 
 

Key Benefits 
● Environmental 

○ Reduces the genetic risk of escapes to wild stocks 
○ Improves animal welfare by reducing morbidity and mortality due to disease 

susceptibility, heritable disability, and adverse hatchery environmental conditions 
○ Increases resilience in the face of climate change - select progeny that will survive 

under certain conditions 
○ Informs environmental decision-making and policy development 
○ Decreases pressure on natural resources directly (reduced fishing pressure), 

through enhancement efforts, and by limiting inputs (excess feed, disease transfer 
and excess therapeutants, fish waste, and so on) e.g., fish converts feed better less 
impact on the environment from waste and nutrients 

○ Enables exploration of concepts like the genetic rescue of functionally extinct 
populations 

● Economic 
○ Improves financial performance by increasing survival, growth rates and food 

conversion efficiency. 
○ Increases resistance to disease and tolerance of alternative feeds and selected 

environmental conditions (thermal, density, pH and so on), which reduces reliance 
on therapeutants and traditional fishmeal and fish oil 



2 
 

○ Supports granting of licenses to operate 
○ Enhances the push toward hatchery development 
○ Fosters technological innovation from the science side 
○ Enables multi-sectoral job creation and facilitates resource sharing in a 

microeconomic context 
● Social 

○ Increases seafood resiliency and food security in the face of climate change 
○ Provides a nutritious, consistent (quality and quantity), and affordable sources of 

protein  (offer products at a lower cost) 
○ Secures jobs and job retraining opportunities for growth of the industry 
○ Contributes to supporting, provisioning, regulating, and cultural ecosystem services 

Scientific Discipline: Health / Pathology 
Lead Author (s) George Nardi, Jeff Lotz, Sebastian Belle  
Vision (s) 

● NOAA in coordination with USDA-APHIS and FWS provides world-class research and risk 
assessment that informs strategies for the control and containment of infectious marine 
aquatic animal and plant pathogens. Focus is on pathogens that pose a threat to marine 
aquaculture, especially those pathogens that:  

o Occur in wild reservoir hosts and may be transferred to marine aquaculture. 
o Occur in marine aquaculture and may be transferred to wild stocks. 
o Those pathogens that may be introduced from exotic sources. Procedures are in 

place for certification of products that are produced by best disease prevention 
practices, including: 
 Specific-pathogen-free certified stocks. 
 Farm citing program that addresses likelihood of pathogen outbreaks and 

spread. 
 Certified best practices for addressing outbreaks of pathogens. 

i. Including treatment (better chemical treatments [including 
antibiotics]. 

ii. Prevention (vaccines). 
iii. Depopulation methods if necessary. 

 Biological solutions for parasite control, such as cleaner fish programs. 
 Selective breeding programs to produce more resistant strains to known 

pathogens 
 

Key Benefits 
● Environmental 
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○ Decreased use of harmful antibiotics and chemicals, such as formalin and 
“pesticides” 

○ Decreased likelihood of spreading disease or parasites from the farm to the wild 
○ Decreased impact of pathogens of cultured fish interacting with wild fish 
○ Increased potential of success for enhancement programs 
○ Improved animal welfare in the hatchery and on the farm 

● Economic 
○ Reduced cost of production because prevention is much more cost effective than 

treatment through 
■ Cost effective vaccine delivery methods 
■ Cost effective farm-level field diagnostics  
■ Rapid communication of recommended actions/treatments  
■ Survival levels increase, resulting therefore in better FCR's, cleaner 

operations and more farm capacity from the same hatchery output.  
■ Opportunities for new diagnostic and treatment products, biological, 

mechanical and chemical 
○ More rapid availability treatment methods through streamlined process for 

approval of new antibiotics and other innovative treatment regimes 
○ Reduced costs and increased profits allows for more jobs 
○ A certified Fish Health Program promotes market development  

● Social  
○ Consumer can trust US cultured product is free of antibiotics and harmful 

compounds 
○ On farm animal welfare is important and public can feel good about how the animal 

is cared for 
○ Pride in US methods for producing product 
○ Treatment programs that do no harm to the environment 

Scientific Discipline: Ecology/Oceanography Marine Spatial 
Analysis 
Lead Author (s) Neil Sims, Sebastian Belle  
Vision (s) 

● Low cost site analysis tools available to both regulators and farmers looking at potential 
farm sites. 

● Reasonably priced, data logging environmental monitoring equipment available to 
generate site data for above site analysis tools 

● Spatial conflicts between commercial fisheries, fishing activities, Navy, or other national 
security activities and aquaculture site locations, prior to permit submissions, have been 
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reduced (prior to permit submissions) through improved national spatial mapping of 
coastal and marine areas.1  

● Fine scale description of benthic conditions, wave height, and wind velocity dataset in 
areas of potential offshore aquaculture development.  

● Fine scale description (maps) of benthic conditions and habitats depicting essential fish 
habitat, habitats of particular concern (EFH and HAPC, both for managed fisheries), and 
critical habitat designations (for protected resources), with levels of risk2 defined for 
different habitats. 

● Pilot demonstration project on the co-location of offshore wind and aquaculture 
production facilities. 

 
Key Benefits 

● Environmental 
○ Appropriate site selection of farms to reduce the potential for negative 

environmental impacts. 
○ Increased understanding of oceanographic conditions in open ocean environments. 
○ Better understanding of the actual distribution of and potential environmental 

impacts of commercial fishing activities. 
● Economic 

○ Reducing the cost of site characterization. 
○ Better site selection and improved confidence in the decision-making process, 

leading to reduced environmental, regulatory, and system failure risk. 
○ Site specific systems engineering leading to reduced cost and greater operational 

efficiency. 
○ Potential reduction in anchoring and fixed costs due to colocation. 

● Social  
○ Reduced social conflict with commercial fisheries due to accurate spatial data on 

distribution of fishing effort. 
○ Reduced concern about environmental impacts due to increased monitoring and 

more effective site selection. 

                                                
1 Improved spatial mapping for fisheries could potentially be achieved through 100% electronic fisheries monitoring 
coverage. Through the MAFAC’s ATF “mock” permit project, and witnessed during Rose Canyon’s (CA) siting work, two 
different federal agencies came forward (BOEM and DOD/Navy) with siting issues, well after processes got started. 
NOAA and industry would benefit knowing at the beginning of siting processes where restricted areas are located, so 
conflicts can be minimized as early as possible.  
2 Although this may not be a research activity (it may relate to governance and regulatory issues), the aquaculture 
industry hopes to have a voice in habitat designation processes. Aquaculture can provide habitat. The definition of 
what is EFH may be defined too broadly. It would be a helpful research topic to better understand the level of risk 
associated with different aquaculture activities for different habitat types. Also, Tools for Rules could include this 
information. This is what is needed for industry applying for sites and to know whether we are doing well as a society 
to protect and conserve these resources and sites. 
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○ Increased worker safety due to appropriate site selection and site specific 
engineering design. 

Scientific Discipline: Economics and Statistics 
Lead Author (s) Sebastian Belle, Megan Davis  
Vision (s) 

● Systematic analysis of the economic development tools necessary to incentivize offshore 
aquaculture development. 

● Accurate accounting of the cost of regulatory compliance for domestic aquaculture 
producers. 

● An objective cost benefit analysis of domestic commercial fisheries including all 
management costs, environmental externalities and resulting mitigation costs, tax 
incentives and emergency relief program costs. 

● Species and production method specific economic benchmarking studies. 
● Species specific market studies that improve our understanding of demand curves, product 

form, price elasticity and sensitivity. 
● “One-stop shop” for entrepreneurs to locate business opportunities/information for 

aquaculture ventures. 
 

Key Benefits 
● Environmental 

○ Increased environmental regulatory efficiency.  
○ Identification of potential environmental impacts most amenable to cost effective 

reduction and/or mitigation. 
○ Economic models for place-based species  

● Economic 
○ Identification of opportunities for increased regulatory efficiency and reduced 

regulatory costs.  
○ Inclusion of economic incentives in a comprehensive Aquaculture Economic 

Development Plan (AEDP). 
○ Benchmarking would allow improved access to financing and possibly insurance. 
○ Selection of species for domestication based on market characteristics not just 

biological characteristics. 
● Social  

○ Comprehensive AEDP to provide a roadmap for aggressive development of 
domestic aquaculture sector, increasing employment and decreasing trade deficit. 

○ Improved understanding of where management agencies limited resources should 
be invested for best ROI.  
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○ Reduced risk of financial failure of public/private demonstration projects. 
○ Produce species that are affordable for the consumer 

Scientific Discipline: Physiology 
Lead Author (s) Paul Olin 
Vision (s) 

★ Expanded aquaculture production of finfish, mollusks, and algae through research to better 
understand the physiological basis to increase efficiency and improve: 

○ reproductive performance 
○ larval survival and health 
○ nutrition, feed formulations, digestibility, and FCRs  
○ growth rates and disease resistance 
○ new species with production potential, capable of meeting economic projections 

under farm conditions, in other words - grow well under stressful culture conditions 
- stress physiology 

○ the ability of farmed aquatic plants and animals to adapt to changing environmental 
parameters as our climate changes  

■ High quality eggs and larvae - high priority 
■ Identify and domesticate the gene complexes that drive these physiology 

functions to improve husbandry and product quality, improve shelf life of 
shellfish as an example.  

■ Genetics and Physiology are explicitly linked and multidisciplinary research 
can result in improved performance  

 
Key Benefits 

● Environmental 
○ Reduced environmental nutrient inputs through tailored feed formulations and 

selection programs to improve digestibility of feeds and assimilation of nutrients. 
○ Reduced risk for genetic and disease impacts through incorporation of sterilization 

or monosex production technologies 
● Economic 

○ Increase farm gate revenue through improved production and reduced 
feed/operating costs. 

○ Identify revenue enhancing physiological traits that through genetic selection will 
maintain/enhance growth and survival while facing climate related environmental 
changes. 

●       Social 
o Provide fresh, low carbon footprint domestically farmed seafood for American 

consumers. 
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o Minimize stressful operations impacting farmed organisms and improved animal 
welfare 

o Strengthen coastal economies through diversification and expansion of the 
aquaculture sector. 

o Increase knowledge in local communities and beyond of the need for, and 
sustainability of farmed seafood as the industry grows. 

o Increased seafood consumption promoting health and well-being that will reduce 
health care costs and improve quality of life. 

Scientific Discipline: Engineering 
Author (s) Sebastian Belle and Neil Sims 
Vision (s) 

● Appropriately designed, reasonably priced equipment and facilities for all types of systems 
(high energy offshore sites, coastal sites, fish ponds, and inland systems).  

● Cost effective remote sensing and monitoring systems for offshore farms. 
● Production systems that maintain animal welfare while reducing the need for on site 

personnel. 
● Cost effective mooring systems for deep water sites. 
● Stock and equipment handling systems for large scale offshore farming systems. 
● Development of systems for co-location of renewable energy and aquaculture. 
● Labor-saving devices and equipment for shellfish culture. 
● Evaluation of wave attenuation by floating shellfish gear to estimate the value of 

ecosystem services associated with erosion prevention. 
  

Key Benefits 
● Environmental 

○ Reduced risk of systems failure and environmental impacts. 
○ Improved site selection and environmental monitoring. 
○ Improved animal welfare and health condition leading to reduced disease risks.  

● Economic 
○ Improved, specific modeling work by manufacturers, as well as modeling by the 

research community for improved equipment. 
○ Increased labor efficiency and reduced production costs. This may include 

expanded use of artificial intelligence.  
○ More efficient use of capital. 
○ Reduced risk of worker injuries. 
○ Increased ROI. 

● Social  
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○ Increased worker safety. 
○ Increased domestic aquaculture production with reduced trade deficit. 

Scientific Discipline: Environmental/Climate Science 
Author (s) Megan Davis  
Vision (s) 

● The potential effects from environmental/climate change in different climate and 
geographic zones in the U.S. has been modeled, including spatial planning, for aquaculture 
purposes.  The stakeholders use this information to make wise decisions on what species to 
farm, what systems to use, and where to locate their farms.  

● There are strains aquaculture species that are adaptable and resilient to different climate 
events; these strains provide the farmers with a way to grow a secure seafood supply. 

● The aquaculture industry is an ideal commerce that demonstrates low impact on the 
environment by growing protein sources that have a lower carbon footprint compared to 
its agriculture livestock counterparts. 

● Resource manages request and compensate aquaculture industries to locate in certain 
sites to improve environmental quality in a body of water (e.g., removal of nutrients) 
and/or to mitigate ocean acidification. 

● There are programs available that consider providing payments for ecosystem services for 
nutrient or carbon capture provided by aquaculture. 
 

Key Benefits 
● Environmental 

○ Climate change adaptation needs to start with an accurate assessment of current 
climate variability in different climate and geographic zones in the US as it relates to 
onshore and offshore aquaculture.  

■ Forecast models will be developed for these zones to determine how short-
term and long-term changes in conditions can affect aquaculture farms. This 
will provide the farms a level of how to be prepared or adapt to these 
changing conditions. 

■ Need to map pest, parasites and pathogens in relation to climate change 
zones and how these will shift with changes in the environment and how 
they will affect the aquaculture species grown in those zones 

■ Couple resiliency assessment with vulnerability assessment 
o    Expand on the development of economically feasible onshore and offshore systems 

that use the waste from one species to grow another species such as the integrated 
multi-trophic aquaculture (IMTA) systems. 

o    Develop systems that are less dependent on fossil fuel use, which will decrease 
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greenhouse gas emissions.  
● Economic 

○ Develop new aquaculture businesses that provide ecosystem services and also 
produce a product for sale  

■ Phytoremediation with seaweeds to reduce the CO2in the water (halo effect) 
and produces an edible product. Growing shellfish in this halo area is also 
beneficial for shellfish production. (reference: Bigelow Laboratory) 

o   Develop strains of fish, crustaceans, mollusks and seaweeds that are adaptable to 
the changing conditions (e.g., temperature, low pH) to ensure a steady supply of 
safe seafood. 

○ Improve insurability of the farms that are affected by environmental changes and 
natural disasters. 

● Social  
o    Improve industry image of aquaculture by sharing information with the public 

about the low carbon impact of growing seafood protein and how aquaculture can 
mitigate environmental issues such as ocean acidification through carbon 
sequestration. 

○ Coordinate stakeholders to have an integrated and coordinated approach to 
prevention and mitigation actions. This can be done for instance by developing a 
good biosecurity plan to understand how to mitigate known pathogens that might 
emerge due to environmental change. 

■ As part of the biosecurity plan include outreach that ensures that consumers 
know that the health and food safety of the farmed products are not being 
jeopardized when there are environmental changes and/or natural 
disasters.  

Scientific Discipline: Social Science (License for farming) 
Author (s) Paul Zajicek 
Vision (s) 

● Operationalize public-private* programs, interactive networks, and messaging to counter 
the sources, channels, contents and intent of negative aquaculture information to increase 
public awareness, understanding and support, social and political acceptance, and farmed 
seafood production and consumption. 

● We envision an aquaculture industry that is able to expand its operations to fulfill its 
potential, within ecosystem carrying capacity limits of the waters in which it operates, and 
that is a welcomed, integral part of the coastal communities, where it is appreciated for the 
economic and nutritional benefits that it brings, and that works to ensure that 
environmental or other impacts are either beneficial, minimal, or mitigated. 
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Key Benefits 

●    Environmental 
○ Objective, science-based biological, ecological, geophysical and economic risk 

analyses to inform the governance of farm size, siting, construction, operation and 
maintenance. 

○ Reduced environmental effects, footprint, and regulatory costs. 
○ Reduce the demand, and as a consequence, the environmental and socio-economic 

impacts of foreign sourced wild and farm seafood production. 
●    Economic 

○ Improved and expanded seafood availability and affordability. 
○ New and expanded non-farm services and suppliers, on and off-farm managerial, 

skilled and unskilled jobs, and increased economic resilience for rural inland and 
coastal communities and urban food deserts. 

○ New or expanded aquaculture technical training and undergraduate and graduate 
training in aquaculture centers and laboratories at community colleges, universities, 
tribal and other research facilities. 

●    Social 
○ Objective, science-based chemical and physical risk analyses to inform seafood 

safety and inspection. 
○ Improved public appreciation and understanding to inform and increase the 

selection, purchase, preparation, and consumption of seafood. 
○ Improved human nutrition, health and well-being that will reduce health care costs 

and improve quality of life. 
○ Communicate to the global community an example of holistic aquaculture 

governance (ecological, social and economic). 
 
* Aquaculture, fishery, professional (human or animal health and nutrition), environmental and 
consumer organizations; public (Land and Sea Grant) and private universities; local, state and 
federal governments; and seafood wholesale, retail and food service businesses. 
 

Scientific Discipline: Nutrition 
This topic is important to the ATF members; however, it has not been drafted, yet. 
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