Date: September 16, 2019
To:

National Marine Fisheries Service
National Oceanic and Atmospheric Administration
United States Department of Commerce

From: The New England Aquarium
Central Wharf
Boston, MA 021110
RE:

Comments on Atlantic Large Whale Take Reduction Plan Scoping

The New England Aquarium hereby submits this letter in strong support of efforts necessary to
reduce the risk of serious injuries and mortalities to North Atlantic right whales (Eubalaena
glacialis) and other large whales caused by entanglement in commercial trap/pot fisheries along
the U.S. East Coast.
For the past 40 years, scientists at the New England Aquarium have studied the North Atlantic
right whale. The Aquarium’s North Atlantic right whale research team curates the North Atlantic
Right Whale Consortium Identification Database (Catalog), a photographic index of nearly every
individual North Atlantic right whale in the population, which is the cornerstone of work in the
field. Dr. Scott Kraus, Vice President and Senior Science Advisor in the Anderson Cabot Center
for Ocean Life at the New England Aquarium, leads the Aquarium’s North Atlantic right whale
research efforts and is a member of the Atlantic Large Whale Take Reduction Team (ALWTRT)
that the National Marine Fisheries Service (NMFS) has convened since 1996 to reduce
entanglements of North Atlantic right whales and other large whales in fishing gear.
The Aquarium values our partnership with NMFS as we work together to protect marine
mammals under the Marine Mammal Protection Act (MMPA), which prohibits, with certain
exceptions, the taking of marine mammals in U.S. waters and by U.S. citizens on the high seas.
Since its enactment in 1972, not a single marine mammal species has gone extinct in U.S.
waters. The New England Aquarium is committed to working with NMFS to ensure that the
North Atlantic right whale is not the first.
Despite almost 50 years of federal management efforts, the North Atlantic right whale population
is experiencing a rapid decline and is at risk of becoming functionally extinct within just a few
decades without concerted efforts to reduce the effects of human activities on this species. The
MMPA allowed Potential Biological Removal (PBR) level for North Atlantic right whales is
one animal per year.
To comply with MMPA, NMFS requested that the ALWTRT consider measures that would
result in a 60–80% risk reduction of North Atlantic right whale mortalities from entanglements.
While ship strike mortalities in the United States declined after the National Oceanic and
Atmospheric Administration (NOAA) implemented a ship speed reduction rule in U.S. North

Atlantic right whale habitats in 2008 (Conn and Silber 2013; van der Hoop et al. 2015), injuries
and mortalities from entanglements have continued to occur (see Figure 1). In addition,
beginning in the early 2000s, North Atlantic right whales started experiencing an increased
frequency of severe injuries and high-risk entanglement configurations that has led to declining
health, reduced fecundity, and reduced survival (Knowlton et al. 2016; Knowlton et al.
unpublished).

Figure 1: North Atlantic right whale entanglement mortality and serious injury (2010–2018). Reprinted from
Knowlton et al. 2018.

RECOMMENDATION 1: The New England Aquarium strongly recommends that NMFS
implement and enforce the April 2019 take reduction framework to reduce entanglements
that cause serious injuries and mortalities to North Atlantic right whales in trap/pot gear in
New England.
RECOMMENDATION 2: Additional and sustained federally funded scientific research in
the Gulf of Maine and other New England waters is recommended to continue monitoring
the status of the North Atlantic right whale population and determine changes in their
spatial and temporal distribution resulting from climate change. These data are necessary
to continue assessing the risk of serious injury and mortality to North Atlantic right whales
resulting from entanglements and monitoring the effects of regulatory changes.
RECOMMENDATION 3: Federal support should be directed at gear modifications, as
well as for partnerships between the research community and the fishing industry. Such
support can help incorporate the fishing community’s concerns about the economic
implications of modifying gear and reducing fishing intensity required by efforts to reduce
the risk of entanglements to North Atlantic right whales.
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Background
State of the North Atlantic right whale population
The North Atlantic right whale’s life cycle takes it through some of the most industrialized and
commercially active regions of the North Atlantic (Kraus and Rolland 2007). North Atlantic
right whales primarily forage in Atlantic Ocean waters off of New England and eastern Canada
during the spring, summer, and fall. Pregnant females then migrate to calving grounds off of
Georgia and Florida over the winter. By virtue of their distribution along the east coast of the
North American continent, North Atlantic right whales are at high risk for entanglements in
fishing gear, collisions with ships, disturbance and masking from underwater noise, and exposure
to pollutants.
Throughout the 2000s, the North Atlantic right whale population grew at nearly 3%, which is far
below what is needed to rebuild the population. Beginning in 2010, population growth rates
subsequently reversed, and the population has been in decline since (Pace et al. 2017, Figure 2).

Figure 2: Assessments of the North Atlantic right whale population based on four available assessment methods.
The Pace method shows a point "estimate" along with error bars that represent 95% of the posteriori probability.
That model estimates the number of whale alive at the start of each year plus any new whales estimated to enter
during that year. Data through 2017 as of September 4, 2018. (Pettis et al. 2018. North Atlantic Right Whale
Consortium 2018 Annual Report Card. Report to the North Atlantic Right Whale Consortium. www.narwc.org)

During this same time period, North Atlantic right whale reproduction rates declined by more
than 40% (Kraus et al. 2016) and detected mortality rates increased. Despite decades of
management measures aimed at reducing anthropogenic sources of mortality and serious injury,
entanglement and vessel strike related deaths continue to be the primary threat to this population
and account for all adult and juvenile North Atlantic right whale mortalities between 2003 and
2018 where a cause of death was determined (Sharp et al. 2019). Additionally, the severity of
entanglement injuries has increased over time (Knowlton et al. 2016), further casting doubt over
the efficacy of existing management schemes. Reduced survival of female North Atlantic right
whales has led to a male biased population (Pace et al. 2017) with fewer than 100 reproductive
females estimated to be alive.
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Changes in North Atlantic right whale population distribution
After 2010, seasonal patterns of North Atlantic right whale habitat use changed. The most
notable shift was a sharp decline in sightings of North Atlantic right whales in the summer and
fall in the Bay of Fundy critical habitat and Roseway Basin in the Eastern Gulf of Maine.
Concurrently, multiple survey teams observed dramatic increases in sightings of North Atlantic
right whales in the Southwestern Gulf of Maine, including Cape Cod Bay and waters
immediately south of Nantucket Island and Martha’s Vineyard. These changes in the spatiotemporal distribution of North Atlantic right whales can be linked to ocean climate change in the
Gulf of Maine, a region that has warmed faster than 99% of the global ocean (Pershing et al.
2015). Warm water intrusions caused by changes in ocean circulation have reduced planktonic
food sources that North Atlantic right whales depend on during the summer and fall, which has
resulted in unexpected shifts in the distribution of North Atlantic right whales out of most of
their traditional habitats and into new habitats (e.g., Gulf of St. Lawrence). Shifting distributions
of whales in space and time has greatly increased the risk of entanglement and ship strikes as
they seek suitable habitat in unprotected waters (Record et al. 2019).
Despite these climate-driven population shifts, North Atlantic right whales are still observed
year-round throughout the Gulf of Maine, including in Maine waters, which means that the
whales continue to be exposed to the risk of entanglements in U.S. waters in contrast to
arguments suggesting otherwise (Figure 3, additional months available on request). Note that the
data presented in Figure 3 represent a significant underestimate of the number of whales due to a
lack of systematic visual or acoustic surveys in the region during the past several years.

Figure 3: North Atlantic Right Whale Sightings from June through November including On-effort, Off-effort (on
survey), and Opportunistic obtained from the North Atlantic Right Whale Consortium Database from 2006–2018.
On-effort includes sightings that were sighted during a survey and are included in Sightings per unit effort (SPUE)
calculations elsewhere. Off-effort (on survey) sightings includes sightings that were sighted during a survey, but do
not adhere to ‘on-effort’ parameter criteria and were not included in a SPUE calculation. Opportunistic sightings
were not sighted during a survey, and do not have any survey effort associated with them.
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Injury and mortality risks to North Atlantic right whales from entanglements
Twenty-eight North Atlantic right whales, including at least four reproductive females, have
been found dead in the past three years. Between 2003 and 2018, results from a recent study of
38 animals for which a cause of death could be determined showed that all of the whales died
prematurely due to human causes (Sharpe et al. 2019). The primary causes of premature death
for North Atlantic right whales are ship strikes and entanglements, both of which can occur
throughout the range of U.S. and Canadian waters that the whales inhabit. While ship strikes
used to be the primary cause of death, over the past ten years, entanglements in fixed-line fishing
gear have become the leading cause of death. The comprehensive, four-decade long photoidentification and catalog work conducted of each individual North Atlantic right whale shows
that the number of North Atlantic right whale deaths that are detected represent less than half of
the actual deaths. Whales that die as result of entanglements often sink making their deaths
harder to document.
The New England Aquarium conducts an annual review of photographed North Atlantic right
whale sightings to document the frequency and severity of all entanglement interactions
including those cases resulting in only scars. These reports are provided to NOAA Fisheries.
From before 1980 through 2016, a total of 1,469 entanglement interactions have been
documented involving 84.7% of 734 assessed individuals (only 7 events were observed pre1980). Most individuals have evidence of more than one interaction, and some individuals have
experienced as many as eight entanglements in their life. Of these 1,469 entanglements, only 110
have had gear attached making it difficult to discern where the majority of entanglement
interactions have occurred. A growing concern is the significant increase over the past four
decades of moderate and severe injuries and high-risk entanglements when gear remains attached
(Knowlton et al. 2012; 2016). Preliminary analyses indicate that these more severe injuries and
high-risk entanglements are leading to reduced survival and fecundity (Knowlton et al.
unpublished).
There are three things that determine whether or not a North Atlantic right whale will become
entangled in fishing gear: 1) The amount of gear that is in the area; 2) how strong the gear is (i.e.
can a whale disentangle itself?); and 3) are there whales in the same area as the fishing gear?
In New England federal and state waters, there are 3 million traps in Maine waters (representing
87% of the U.S. Atlantic lobster fishery), 300,000 traps in Massachusetts, and 71,000 traps in
New Hampshire (ASFMC 2015). An additional 50,000 to 80,000 traps are fished offshore
(ASFMC 2015). Survey and sightings data demonstrate that North Atlantic right whales can
occur in all U.S. Atlantic waters at any time (Figure 3), which means that the whales are at risk
of becoming entangled everywhere there is fixed gear in U.S. and/or Canadian waters. Regarding
the risk caused by the strength of the gear, a detailed study shows that the heavier and stronger
the rope, the greater the chance that the whales will die if they become entangled (Knowlton et
al. 2016). Furthermore, Arthur et al. (2015), shows that larger, stronger whales are better able to
break free from an entanglement. Both these studies also show that the strength of much of the
fishing rope currently used by the fishery exceeds the ability of whales to break free.
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The “Canadian” problem
There has been a notable increase in entanglements in the Gulf of St Lawrence as North Atlantic
right whales have shifted their distribution northward, especially in the summer and fall months;
however, not all of the North Atlantic right whales go to Canada in the summer. Survey data
show that between 130 to 150 North Atlantic right whales have been observed in the Gulf of St
Lawrence each summer in recent years (NOAA-NEFSC unpublished data), which means that
250 to 270 are not in Canadian waters with many of them likely remaining in U.S. waters. In
addition to Canadian waters, North Atlantic right whales have started to aggregate south of
Nantucket (Leiter et al. 2017) as they search for their primary prey, Calanus finmarchicus,
(Record et al. 2019).
This does not diminish the entanglement risk to North Atlantic right whales while they are
Canadian waters. The gear used in the snow crab fishery is very strong—ropes are typically ½
inch or greater in diameter and snow crab pots are heavy (several hundred pounds). Although the
risk there has certainly grown, entanglements are still being detected in U.S. waters throughout
the North Atlantic right whales’ range from Florida through the northeastern United States. The
New England Aquarium supports ongoing bilateral negotiations aimed at ensuring that Canada
continues to take the necessary steps to reduce entanglement risk from all of their fisheries.
The ALWTRT Decision Support Tool
Some stakeholders and elected officials have criticized NMFS’s “decision support tool” for not
using relevant and existing data and not being peer-reviewed. As stated above, the risk of
entanglements is caused by North Atlantic right whales occupying the same area as fishing gear,
so reducing the amount of fishing gear in the water will reduce the risk that a North Atlantic right
whale will become entangled in it. Harder to determine—and a legitimate criticism of the
decision support tool—is the risk that various rope and gear configurations would have on the
severity of an entanglement. Studies underway at the New England Aquarium and Duke
University show that even non-lethal entanglements can reduce the whales’ health and decrease
fecundity, and ultimately may contribute to lower survival rates (Rolland et al. 2017; Pettis et al.
2017; van der Hoop et al. 2017). By not including the sub-lethal effects of entanglements on
North Atlantic right whales, the decision support tool likely underestimates the risk of severity
from different gear types.
The decision support tool provided an opportunity for the ALWTRT to “quantify” how changes
to fisheries would reduce entanglement risks to North Atlantic right whales. The tool could be
improved if there were a clear understanding of North Atlantic right whale distribution at all
times, but it is not possible to achieve the level of detail that managers and industry might like to
have on North Atlantic right whale distribution. Nevertheless, the decision support tool provides
some insight into the relative risk of different gear configurations and gear densities, and the
New England Aquarium believes it provides a valuable approach for moving forward.
A peer-review of the decision support tool probably won’t alleviate industry concerns. The
application of science-based, peer-reviewed evaluations of entanglements, rope breaking
strength, whale tractive force, energetics, and stress on entangled whales, provides bulletproof
scientific justification for reducing breaking strength of ropes (to reduce lethal risk), and for
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reducing the number of ropes in the water column (to reduce all entanglement risk) in all U.S.
waters (Arthur et al, Knowlton et al, Pettis et al, Rolland et al. van der Hoop et al.)
April 2019 Take Reduction Framework
Proposed measures developed by the ALWTRT included reducing both the number and the
strength of endlines (lines that go from the ocean surface to the bottom)—measures that would
reduce whale entanglement risk and severity while still meeting the economic needs of the
fishing community. Below are specific comments on each of the proposed management options
in the April 2019 Take Reduction Framework.
Line reduction (Closures)
Closures have been put in place in known, high-risk areas (e.g. Cape Cod Bay fixed gear closure,
the gillnet closure off the southeast U.S. calving ground, and the snow crab static closure in the
Gulf of St Lawrence). Although closures provide the highest level of protection in a particular
area and timeframe, unless they are dramatically bigger in size, data from other species suggest
they will not do enough to mitigate risk. That said, a closure in the newly documented high-use
area south of Nantucket and Martha’s Vineyard warrants consideration as one of many riskreduction measures.
Line reduction (Reduce the number of endlines)
Reducing the number of endlines will likely require different approaches for different areas. One
concern for trawling up that we expressed during the prior rulemaking for the trawling-up
regulation was the possibility that fishermen may choose to use bigger-diameter, stronger lines
because they anticipate greater tensions on their endlines. Should 1700-pound ropes be required
(see gear modification comments below), trawling up might actually help a whale break free if
more weight is attached at the bottom. A reasonable approach might be to reduce endline
allocation and traps in tandem. For example, if a fisherman is fishing 800 traps in 20 pot trawls,
this would be 40 trawls and 80 endlines. If endline allocation was reduced by 50%, it is
reasonable that there should be some level of trap reduction as well since trawling up further can
be difficult for many fishermen.
In terms of the potential economic impact to individual fishermen, there is evidence that
reducing the number of pots does not necessarily reduce the annual catch (Wilson et al. 2010;
Myers et al. 2007). If trap reduction was phased in over a number of years, the economic impact
would be reduced as lobstermen could phase out older pots and ropes.
Gear Modification (Weak rope/weak links)
Knowlton et al. (2016) determined that rope strength reduced to 1700 pound-force (lbf) would
reduce risk of severe injury to North Atlantic right whales when an entanglement occurs (Figure
4). If endline reduction was not also part of the equation, then there would be no reduction in the
total number of entanglements; however, negative impacts to health likely would be reduced. A
remaining question is whether full 1700 lbf ropes are equivalent to 1700 lbf links integrated into
the ropes. This question will be evaluated by NEAq with support from the Bycatch Reduction
Engineering Program and several Massachusetts fishermen, with results anticipated by June
2020.
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Figure 4: Data showing that the risk of lethal entanglements to North Atlantic right whales may be reduced by
implementing 1700 lbf breaking strength rope (modified from Knowlton et al. 2016).

Gear Modification (Gear Marking)
Gear marking has been offered as a “solution” to address entanglement interactions with North
Atlantic right whales and, while a better system of gear marking may help us determine more
about the geographic origin of gear, better gear marking won’t change the fact that North
Atlantic right whales go everywhere, and any rope in the water will entangle them. Given the
rarity of gear retrieved from entangled whales, it would be many years before any meaningful
data are collected. This period could extend well past the projected time of 20 years to extinction
of North Atlantic right whales given current trends in mortality (Kraus et al. 2016; Pace et al.
2017).
As weak ropes/weak sleeves are introduced into fisheries, we strongly recommend that 1700-lbf
ropes be manufactured with strands of different colors. This would ensure that these 1700-lbf
ropes could be easily documented even if not retrieved. In addition, if 1700-lbf sleeves are
implemented as an option, they could be color coded according to fishery, region, and country in
tandem with gear marking requirements thereby providing a gear mark and a weak spot in the
rope at the same time.
The South Shore Lobster Fishermen’s Association and several other Massachusetts and New
Hampshire fishermen have been using 1700-lbf sleeves for as many as three fishing seasons
without evidence of increased gear loss. Furthermore, when the sleeves have been break-strength
tested, the loss in breaking strength has been minimal.
Gear Modification (Ropeless Fishing Gear)
Ropeless fishing is the best option available for mitigating entanglement risk simply because
there would be no ropes for North Atlantic right whales to get entangled in; however, this
technology is still in the research and development phase and if implemented broadly would
likely require financial support to the industry to transition to this gear. Fishermen have noted
that the most important aspect of ropeless fishing for them is being able to virtually identify
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where someone else’s gear is to avoid setting their gear on top of someone else’s. This is a
technological issue that is challenging but not insurmountable.
Gear Modification (Cap endline diameters)
Some ideas have been put forward to cap endline diameter to 3/8 inch or less. Although this
might provide some benefit, many 3/8 ropes are already built with breaking strength well in
excess of 1700 lbf. It should be noted that 3/8- and 7/16-inch rope diameters were the most
prevalent rope diameter documented in the retrieved gear cache for the four species and 70 cases
evaluated (Knowlton et al. 2016). Rope diameters found on North Atlantic right whales in recent
years tend to have bigger diameters, especially those from snow crab gear, but 3/8-inch rope
remains a concern. Capping rope diameters should not be considered a solution without also
reducing rope strength to 1700 lbf.
Scientific gaps and research needs
The location of many entanglements remains unknown. To better understand this, a system of
gear marking is needed that allows any sections of rope removed from entangled whales to be
identified to a fishery and a location. Gear marking, if implemented, should be used across all
fisheries off the east coast of both the United States and Canada.
A better understanding of North Atlantic right whale distributions throughout the year is needed.
The expanded surveys into the Gulf of St. Lawrence and south of Cape Cod and the islands has
helped fill in some holes, but the location of only 1–40% of the population is known at any one
time. While the temporal and geographic scope of both acoustic and aerial surveys have
expanded in recent years, additional efforts off the mid-Atlantic, the coast of Maine, and Nova
Scotia should be considered. There is some evidence that a portion of the population is scattered
along the eastern seaboard throughout the year and will therefore be more difficult to locate.
Implementing a more comprehensive network of acoustic detection systems can help this
problem.
While it would be helpful to fill the gaps in our understanding mentioned above, filling them is
not critical to moving forward with protective measures. There are no east coast U.S. or
Canadian waters not visited by North Atlantic right whales. The management response to the
entanglement issue will not be effective if it is only targeted at areas where past entanglements or
North Atlantic right whale sightings have been reported, especially given the changing nature of
their distribution described above.
Geographic scope of the NMFS effort
There should be an expansion of geographic scope beyond New England in future rulemakings.
North Atlantic right whales are occurring more frequently in mid-Atlantic waters, but the
distribution of fixed gear fishing effort in that region is not well understood (and has not been
presented at recent TRT meetings). There may be more gillnet effort in the mid-Atlantic, and
there have been gillnet entanglements observed in North Atlantic right whales.
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Increased intensity of aerial surveys in Gulf of Maine
Additional aerial surveys in the Gulf of Maine may elucidate North Atlantic right whale use
there; however, during recent NOAA surveys no sightings have been documented. Since the
North Atlantic right whale’s distribution shifted after 2010, it has been difficult to know the best
approach for documenting the “missing” North Atlantic right whales. Increased surveillance of
North Atlantic right whales as they shift out of Cape Cod Bay or during the fall when they
migrate southward from the Gulf of St Lawrence is warranted.
Acoustic monitoring
Additional acoustic monitoring especially in the Gulf of Maine, could be help determine where
and when North Atlantic right whales are passing through. Consistent or repeated acoustic
detections of North Atlantic right whales can also help determine where aerial surveillance
should be focused.
Conclusion and Recommendations
The New England Aquarium is committed to working with NMFS, fishermen, and other
stakeholders in support of taking the necessary steps required to prevent unnecessary and
preventable injuries and mortalities to North Atlantic right whales resulting from entanglements
in fishing gear. This population is at a tipping point, and it is past time that NMFS promulgate
and enforce stronger rules and regulations to prevent this species from becoming the first marine
mammal to go extinct since the Marine Mammal Protection Act was enacted in 1972.
RECOMMENDATION 1: The New England Aquarium strongly recommends that NMFS
implement and enforce the April 2019 take reduction framework to reduce entanglements
that cause serious injuries and mortalities to North Atlantic right whales in trap/pot gear in
New England.
RECOMMENDATION 2: Additional and sustained federally funded scientific research in
the Gulf of Maine and other New England waters is recommended to continue monitoring
the status of the North Atlantic right whale population and determine changes in their
spatial and temporal distribution resulting from climate change. These data are necessary
to continue assessing the risk of serious injury and mortality to North Atlantic right whales
resulting from entanglements and monitoring the effects of regulatory changes.
RECOMMENDATION 3: Federal support should be directed at gear modifications, as
well as for partnerships between the research community and the fishing industry. Such
support can help incorporate the fishing community’s concerns about the economic
implications of modifying gear and reducing fishing intensity required by efforts to reduce
the risk of entanglements to North Atlantic right whales.
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