
 

 

22 December 2020 
 
Danielle Blacklock, Director 
Office of Aquaculture, National Marine Fisheries Service 
National Oceanic and Atmospheric Administration 
Silver Spring, MD 20910 
 
Re: NOAA–NMFS–2020–0118 
 
Dear Ms. Blacklock: 
 

The Marine Mammal Commission (the Commission) has been closely following the 
implementation of the 7 May 2020 Executive Order on “Promoting American Seafood 
Competitiveness and Economic Growth.”1 In consultation with its Committee of Scientific Advisors 
on Marine Mammals, the Commission has reviewed the National Marine Fisheries Service’s (NMFS) 
23 October 2020 request for information on the current and future plans for Aquaculture 
Opportunity Areas (AOAs) in the Gulf of Mexico, Southern California, and nationwide. As a 
general matter, the Commission is concerned that longline, cage, and other aquaculture gear 
associated with algae, shellfish, finfish, and combination aquaculture facilities may have impacts on 
cetaceans, pinnipeds, and sirenians, given uncertainties on whether and how marine mammals 
respond to or avoid man-made structures in the water. In particular, the critically endangered North 
Atlantic right whale (Eubalaena glacialis) and Gulf of Mexico Bryde’s Whale (Balaenoptera edeni GOM 
subspecies) could be severely affected by even a few deaths.  The Commission offers the following 
comments and recommendations in response to NMFS’s question (#3 in the FRN) regarding the 
overlap of aquaculture gear with areas important to protected species. 
 
Marine Mammals and Aquaculture Interactions 
 

Marine mammals may interact with or be impacted by aquaculture gear, facilities, and 
activities in a number of ways, including entanglement and other gear interactions, habitat exclusion 
and modification, noise disturbance, and vessel strikes (e.g., Würsig et al. 2002, Becker et al. 2011, 
MMC 2011, Clement 2013, Price et al. 2016, Callier et al. 2017, NMFS 2019, Barrett et al. 2019). A 
number of attributes of marine aquaculture infrastructure could increase the threat of entanglement 
and non-lethal injury, including the arrangement of anchor lines, horizontal support longlines, 
vertical mussel grow lines, and marker buoy lines. The spat collection and surface buoy lines may 
pose the greatest risk (Moore & Wieting 1999, Lloyd 2003, Keeley et al. 2009, Clement 2013).  

 

                                                 
1 Executive Order 13921, 85 Fed. Reg. 28471 (May 12, 2020). 
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Large whales (baleen whales and sperm whales) are known to become entangled in nets or 
ropes associated with fishing activities. Entanglements can result in death or sublethal injuries or 
impairments that affect health and reproduction. Many aquaculture facilities use nets and most, if 
not all, use ropes to tether the facility to anchors or buoys, interconnect arrays of cages or longlines, 
and suspend algae or shellfish in the water column. These lines pose an entanglement threat to large 
whales. In addition, if the netting used for finfish cages is not kept taut, cetaceans or pinnipeds can 
become entangled. Instances of whales becoming entangled in aquaculture gear have been reported 
around the world (Kemper & Gibbs 2001, Noke & O’Dell 2003, Allen & Bejder 2003, Kemper et al. 
2003, Coughran 2005, Kemper et al. 2008).  

 
Finfish facilities and their cages are often attractive to pinnipeds and small cetaceans that 

attempt to depredate fish from the cages (Güçlüsoy & Savas 2003, Quick et al. 2004, Díaz López & 
Bernal-Shirai 2007, Sepúlveda et al. 2015, Callier et al. 2017). These interactions can result in 
entanglement in cage netting, entrapment within cages, injuries suffered while trying to get into the 
cages, or harassment by facility employees seeking to deter depredation.2 
 

Aquaculture facilities can displace marine mammals from important habitat used for feeding, 
reproduction, calving, or migration (Olesiuk et al. 2002, Johnston 2002 Markowitz et al. 2004, 
Pearson et al. 2009, Díaz López & Methion 2017). In addition, vessel activities associated with the 
operation of aquaculture facilities create the potential for acoustic disturbance and vessel strikes. 
Although there is little evidence to date that this threat is problem, it warrants monitoring and 
management to ensure minimal levels. 

 
Harmful algal blooms are known or suspected causes of marine mammal deaths (e.g., Van 

Dolah et al. 2003, Flewelling et al. 2005, Torres de la Riva et al. 2009, Häussermann et al. 2017, 
Broadwater et al. 2018).  Because nutrients from feces and excess feed can stimulate the growth of 
harmful algal blooms, finfish aquaculture operations have the potential to pose a significant threat to 
marine mammals (Ross Brown et al. 2019). 

 
Vulnerable Species and Habitats 
 

NMFS is in the midst of its programmatic evaluation of Aquaculture Opportunity Areas for 
shellfish, finfish, algae, or a combination of these methods in the Gulf of Mexico, Southern 
California, and future areas across the U.S. Exclusive Economic Zone (EEZ). In these early stages 
of the programmatic planning process, the Commission offers the following comments on the 
range, distribution, and vulnerability of sensitive species in federal waters nationwide.3  

                                                 
2 NMFS is developing regulations that will identify allowable deterrence methods, but the potential still exists for 

facilities to use deterrence methods that are not approved and that could lead to injuries or death of depredating 
marine mammals. 

3 The Commission assumes that NOAA’s lead agency status is currently limited to federal waters, per the Executive 
Order. 
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The Gulf of Mexico Bryde’s whale (Rosel et al. 2016), as with other large whales, is known 

to be vulnerable to fatal entanglement in, and non-lethal interactions with, active and derelict fishing 
gear. Aquaculture facilities would add to the current threats to Bryde’s whales and their habitat, 
which include pelagic and longline fisheries, vessel strikes, and ocean noise associated with energy 
development. Bryde’s whale interactions with mussel aquaculture have been documented in New 
Zealand and Australia (Würsig & Gailey 2002, Lloyd 2003, Groom & Coughran 2012). In the Gulf 
of Mexico, habitat vital to the survival and recovery of the Bryde’s whale population may be affected 
by the proposed aquaculture projects.  

 
Anchoring, stabilizing, and buoy lines that are part of aquaculture facilities pose an 

entanglement risk, which needs to be mitigated through careful site selection and facility design. In 
considering AOAs in the Gulf of Mexico, the Commission recommends that NOAA ensure that 
AOAs do not overlap with the habitat of Gulf of Mexico Bryde’s whales (Soldevilla et al. 2017), and 
as a precautionary measure since use of habitats can change over time, implement gear modification, 
monitoring, and siting practices that prevent, or at least mitigate, the risk of entanglement to these 
whales. 

 
No information is available on the potential effects of aquaculture on Florida manatees 

(Trichechus manatus). However, this should be considered for future projects within the near-shore 
habitat occupied by these animals in the Gulf of Mexico (Würsig & Gailey 2002). 

 
As in the Gulf of Mexico, longline or finfish aquaculture facilities sited in Southern 

California will create entanglement risk to large whales. Several endangered populations of large 
whales occur in those waters, including blue (Balaenoptera musculus), humpback (Megaptera novaeangliae; 
‘Mexico DPS’ and ‘Central America DPS’) and sperm whales (Physeter macrocephalus) that forage in, 
and migrate through, the region. In addition, many gray whales (Eschrichtius robustus) migrate through 
the region twice yearly. The Commission recommends that NMFS, in assessing the suitability of 
potential AOAs in Southern California, place emphasis on delineating the foraging areas and 
migratory corridors of these species. Further, as with the Gulf of Mexico Bryde’s whale population 
discussed above, the Commission recommends that NMFS ensure that aquaculture facilities are 
sited to avoid overlap with foraging areas and migratory corridors of large whales and are designed 
to minimize the likelihood of entanglements of large whales.  

 
In addition, a number of species of pinnipeds and small cetaceans occur, and some breed, in 

Southern California, creating the potential for entanglement and for depredation of finfish 
aquaculture cages. The Commission recommends that NMFS, in assessing the suitability of sites for 
AOAs in Southern California, identify pinniped rookeries and the core habitat of small cetaceans, 
take these into account in siting decisions, and ensure that all facilities are constructed and operated 
in a manner that will minimize the opportunities for entanglement and depredation by pinnipeds and 
small cetaceans.  
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AOAs sited in the future in other areas of the EEZ could come into conflict with other 

populations of marine mammals, including ones listed as threatened or endangered under the 
Endangered Species Act. As in the Gulf of Mexico and Southern California, NMFS, in evaluating 
regions for the placement of AOAs, should carefully consider the potential impact on vulnerable 
marine mammals that use those regions for feeding, breeding, calving and migration.  

 
The Commission draws particular attention to the critically endangered North Atlantic right 

whale, which calves in the southeastern United States, mainly off South Carolina, Georgia and 
northern Florida. The whales forage in New England and southeastern Canadian waters, and 
undertakes a north-south migration each year. Right whales are rapidly declining largely due to 
entanglements in fishing gear and ship strikes. Any injuries or deaths due to human activities will 
accelerate the species’ decline toward extinction. Therefore, the Commission strongly recommends 
that for the foreseeable future no aquaculture facilities be sited off the east coast in areas within the 
known distribution of North Atlantic right whales. NMFS’s efforts to reduce the number of vertical 
lines in the water column associated with fishing activities would be somewhat undermined if it then 
allows lines associated with aquaculture facilities.   

 
A similar, but less dire, situation exists off the west coast from Point Conception, California, 

to the Canadian border, where in recent years large and possibly unsustainable numbers of 
humpback and blue whales have died from entanglement in crab pot lines. The Commission 
recommends that NMFS take a precautionary approach in assessing the suitability of sites for AOAs 
on the west coast, given the potential for exacerbating the current entanglement problem affecting 
the survival of endangered large whales there. 

 
There is currently a NOAA-led and Navy-supported initiative to delineate and score a 

second round of Biologically Important Areas (BIAs) for cetaceans, focusing on but not limited to, 
the US EEZ and state waters. BIAs are areas where cetacean species and populations are known to 
concentrate for feeding, breeding, and migratory purposes, and where small and resident 
populations occur. The Marine Mammal Commission recommends that the NOAA aquaculture 
program monitor the progress of the BIA delineations and use the BIAs when assessing the 
suitability of potential AOAs.  
 
Management Options 
 

Since data on open-ocean aquaculture are limited, the Commission recommends the 
following non-exhaustive management options for fishing gear that are relevant to aquaculture. The 
anchor and buoy lines associated with fixed fishing gear pose a major risk to endangered and 
protected species. These lines are similar to those used in the designs of some marine aquaculture 
farms. Offshore farms tend to use thick metal cables under high tension or high tensile-strength 
lines (Ögmundarson et al. 2011). While thick, tense lines are less likely to pose an entanglement risk 
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to small cetaceans, collisions by the animals with such lines could result in non-fatal injuries 
(Baldwin et al. 2012). High-tension lines could also pose entanglement and injury risks to large 
whales. By limiting loose, unattended lines, or unnecessary lines, offshore aquaculture farms could 
limit the risk of entanglement or collision.   
 

One additional mitigation option would be to apply data-informed spatial planning that 
seeks to avoid overlap between aquaculture facilities and the animals’ home ranges, foraging and 
breeding areas, and migration routes. Aquaculture planning requires quantifying and minimizing the 
ecosystem footprint of siting, construction, and operation. Appropriate siting and geospatial analyses 
can limit the impacts of aquaculture. However, there is concern that farms may impede access to 
foraging or influence movements and habitat use. Spatial or temporal adjustments could reduce the 
effective overlap of aquaculture operations with the distribution of species of concern (Lindell & 
Bailey 2015).  
 

Post-siting monitoring is vital to assessing the effectiveness of strategies to reduce the risk of 
harmful interactions between protected species and marine aquaculture. Quantification of observer 
program data and cooperative field observation and experimentation have been used in Maine’s 
lobster fisheries. This approach could be instructive for monitoring aquaculture interactions (Soykan 
et al. 2008, McCarron & Tetreault 2012). Limiting the presence of lines and other entanglement risks 
is vital to preventing harmful marine-mammal and aquaculture interactions. Gear modifications such 
as those used to reduce rope strength along the U.S. East Coast and Canada could be instructive for 
marine aquaculture projects (Knowlton 2015). The Commission recommends that the mitigation 
measures described above be implemented in tandem with an adaptive management and monitoring 
approach.  
 
Statutory Authority 
 

Executive Order 13921 designates NOAA as the “lead agency” for aquaculture located in 
the Exclusive Economic Zone and assigns that agency the primary role in “navigating proposed 
projects through the Federal environmental review and authorization process.”  It is unclear whether 
these decisions were premised on a determination or an assumption that NMFS already has 
management and regulatory authority over aquaculture activities by virtue of the Magnuson-Stevens 
Act or simply that the agency has had a role and taken an interest in such matters in the past. If the 
former is the case, we note that a recent Fifth Circuit Court decision, although perhaps limited in 
geographic scope, throws such determination or assumption into question. The court ruled that 
Congress did not confer regulatory authority for aquaculture operations to NMFS under the 
Magnuson-Stevens Act. Given this uncertainty, the Commission recommends that NOAA, as part 
of its implementation of the Executive Order, clarify the steps that make up the “Federal 
environmental review and authorization process” for aquaculture activities, explain whether the 
requirements of the Magnuson-Stevens Act are relevant to some or all of these activities, and, if not, 
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describe any other laws and mechanisms it will use to ensure that aquaculture operations are situated 
and operated in ways that minimize risks to marine mammals and other resources.   
 
Conclusions 
 

Many of the potential effects of aquaculture on marine mammals described in this letter are 
difficult to evaluate because of insufficient data on the interactions between marine mammals and 
aquaculture. To address the need for adequate scientific information, the Commission recommends 
that NOAA include in its aquaculture policy a clear description of the existing gaps in the scientific 
information needed to manage aquaculture with respect to impacts on protected species, the 
research required to close those gaps, and the funding required to support the research. With regard 
to marine mammals, the following are examples of topics that warrant further research: (1) facility 
design and construction standards to minimize damage to and from marine mammals; (2) effects 
(and mitigation) of facility siting, design, and operation on marine mammal behavior, movements, 
and health; (3) effects (and mitigation) of facility operations and byproducts on marine ecosystems; 
(4) impacts on the forage base of marine mammals as forage fish are harvested for aquaculture feed 
and measures to alleviate those impacts; and (5) effects of the accidental escape of cultivated species. 
 

Some of the most important information to be collected pertains to the nature, frequency, 
and significance of aquaculture/marine mammal interactions. Over time, the most effective means 
of evaluating such interactions and identifying possible unforeseen effects is requiring aquaculture 
operators to monitor and report.  

 
The Commission appreciates the opportunity to submit recommendations during the 

planning process for current and future AOAs. Thank you for considering the Commission’s 
comments as your agency develops national offshore aquaculture policy. Please do not hesitate to be 
in contact if you have questions about the Commission’s recommendations or comments. 
 

Sincerely, 

 

         Peter O. Thomas, Ph.D., 
       Executive Director 
 
 
Cc: Laura K. Engleby, Chief, Marine Mammal Branch, NMFS, Southeast Region 

Jessica R. Powell, Biologist, NMFS, Southeast Regional Office 
Chris Yates, Assistant Regional Administrator, NMFS, West Coast Region 
Diane Windham, Aquaculture Coordinator, NMFS, West Coast Region 
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