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Editorial Notes

Information Quality Act Compliance: In accordance with section 515 of Public Law 106-
554, the Northeast Fisheries Science Center (NEFSC) completed both technical and policy
reviews for this report. These pre-dissemination reviews are on file at the NEFSC Editorial
Office.

Species Names: The NEFSC Editorial Office’s policy on the use of species names in all
technical communications is generally to follow the American Fisheries Society’s lists of
scientific and common names for fishes, mollusks, and decapod crustaceans and to follow the
Society for Marine Mammalogy's guidance on scientific and common names for marine
mammals. Exceptions to this policy occur when there are subsequent compelling revisions in
the classifications of species, resulting in changes in the names of species.

Statistical Terms: The NEFSC Editorial Office’s policy on the use of statistical terms in all
technical communications is generally to follow the International Standards Organization’s
handbook of statistical methods.

This document may be cited as:
HUMPBACK WHALE (Megaptera novaeangliae): Gulf of Maine
Stock. US Dept of Commerce Northeast Fish Sci Cent Tech Memo
449. 18 p
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NOTE: NMFS is in the process of reviewing humpback whale stock structure under the Marine
Mammal Protection Act (MMPA) in light of the 14 Distinct Population Segments established under
the Endangered Species Act (ESA) (81 FR 62259, 8§ September 2016). A complete revision of the
humpback whale stock assessment will be postponed until this review is complete. In the interim,
new information on humpback whale abundance, mortality and serious injury is provided within
this report.

STOCK DEFINITION AND GEOGRAPHIC RANGE

Figure 1. Distribution of humpback whale sightings from NEFSC and SEFSC shipboard and aerial
surveys during the summers of 1995, 1998, 1999, 2002, 2004, 2006, 2007, 2008, 2010, 2011, 2016,
2021 and 2023. Isobaths are the 200-m, 1000-m and 4000-m depth contours. Circle symbols
represent shipboard sightings and squares are aerial sightings.

Humpback whales occur worldwide and migrate seasonally from high latitude subarctic
and temperate summering areas to low latitude subtropical and tropical wintering areas. Three
subspecies are recognized globally (North Pacific, North Atlantic, and Southern Hemisphere),
based on restricted gene flow between ocean basins (Jackson et al., 2014). The North Atlantic
subspecies (Megaptera n. novaeangliae) occurs basin wide. In the western North Atlantic,
humpback whales feed during spring, summer and fall over a geographic range encompassing the
eastern coast of the United States (including the Gulf of Maine), the Gulf of St. Lawrence,
Newfoundland/Labrador, and western Greenland (Katona & Beard, 1990). Other North Atlantic
feeding grounds occur off Iceland and in the Norwegian Sea, including off northern Norway, Bear
Island, Jan Mayen, and Franz Josef Land (Christensen et al., 1992; Palsbell et al., 1997). These six
regions represent relatively discrete subpopulations, fidelity to which is determined matrilineally
(Clapham and Mayo 1987), which is supported by studies of the mitochondrial genome (Palsbell
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et al., 1995, 2001) and individual animal movements (Stevick et al., 2006). During the 2002
Comprehensive Assessment of North Atlantic humpback whales, the International Whaling

Commission acknowledged the evidence for treating the Gulf of Maine as a separate management
unit (IWC, 2002).

In New England waters, humpback distribution has been largely correlated to abundance
of prey species, although behavior and bathymetry are factors influencing foraging strategy (Payne
et al., 1986, 1990). Humpback whales are frequently piscivorous in New England waters, feeding
on herring (Clupea harengus), sand lance (Ammodytes spp.), and other small fishes. In the northern
Gulf of Maine, euphausiids are also frequently consumed (Paquet et al., 1997). Within the Gulf of
Maine, core areas of humpback whale distribution appear to have shifted over time (e.g. Roberts
et al. 2025, Lubansky et al. 2026). For example, during much of the late 1970s and early 1980s,
humpback whales were densest over the sandy shoals in the southwestern Gulf of Maine favored
by the sand lance (Payne et al., 1986). An apparent reversal began in the mid-1980s, and herring
and mackerel increased as sand lance decreased (Fogarty et al., 1991). Humpback whale
abundance in the northern Gulf of Maine increased markedly during 1992-1993, along with a
major influx of herring (P. Stevick, pers. comm.). During this period, humpback whale density
decreased in the Stellwagen Bank area (Weinrich et al., 1997), a trend which later shifted again
(e.g. Wiley et al. 2003).

While the Gulf of Maine and the Newfoundland/Labrador regions are considered separate
feeding stocks, where the division may occur along the Scotian shelf is less clear. During the
summers of 1998 and 1999, the Northeast Fisheries Science Center conducted surveys for
humpback whales on the Scotian Shelf to establish the occurrence and population identity of the
animals found in this region. Photographs from both surveys were compared to both the overall
North Atlantic Humpback Whale Catalog and a large regional catalog from the Gulf of Maine
(maintained by the College of the Atlantic and the Center for Coastal Studies, respectively); this
work is summarized in Clapham et al. (2003). The match rate between the Scotian Shelf and the
Gulf of Maine was 27% (14 of 52 Scotian Shelf individuals from both years). The sighting histories
of the 14 Scotian Shelf whales suggested that many of them were transient through the Gulf of
Maine. In contrast, all the 36 humpback whales identified by the same NMFS surveys elsewhere
in the Gulf of Maine (including Georges Bank, southwestern Nova Scotia, and the Bay of Fundy)
had been previously observed in the Gulf of Maine region. Overall, while it appears that the
northern range of most of the Gulf of Maine stock does not extend onto the Scotian Shelf, some
uncertainty in the stock definition occurs along relatively contiguous Scotian shelf stock
boundaries. However, exact placement of the boundary should have little effect on conservation
status because the whales along the southern Scotian shelf represent a relatively small fraction of
either the Gulf of Maine or Labrador stocks.

Humpback whale presence has increased during summer feeding months in the New York
Bight (NYB) area since 2012 (e.g., Brown et al. 2018; 2022, Chou et al. 2022, King et al. 2021,
Zoidis et al. 2021). Additional sightings occurring during summer (about July—August) along the
shelf break east of New Jersey and New York during the NEFSC abundance surveys have been
increasing since about 2004 (Palka, 2020). Recent observations of humpbacks foraging along the
shelf break off New York and New Jersey may be indicative of changing forage distribution
(Stepanuk et al., 2021). There has been documented exchange of animals within this area and the
broader Gulf of Maine. Whether the increased numbers of sightings in the NYB area represent a



distributional change or are simply due to an increase in sighting effort and/or whale abundance,
is unknown.

Since the mid-1980s, humpback whales have also been sighted further south within the
U.S. Atlantic EEZ, through the coastal area of the U.S. mid-Atlantic states, primarily in winter
months. This region is hypothesized to be a supplemental feeding area, primarily for juveniles.
Wiley et al. (1995) reported stranded animals that were sexually immature, and whose small size
strongly suggested that they had only recently separated from their mothers. Demographics and
stock identity of individuals observed off southeastern and mid-Atlantic states were also
investigated using fluke photographs of living and dead whales observed in the region (Barco et
al., 2002). Length data indicated that 81% of stranded whales in this study were likely first-year
animals. Of the photo-ID data, photographs of 41 whales (alive or dead) were compared to catalogs
from the Gulf of Maine and other areas in the North Atlantic. Of those that were successfully
matched to existing catalogs, 39% were matched to the Gulf of Maine, 53% were not matched,
and the remainder were matched to Canadian waters. Barco et al. (2002) suggested that the coastal
U.S. mid-Atlantic region primarily represents a supplemental winter feeding ground for
humpbacks.

During winter, whales from most North Atlantic feeding areas (including the Gulf of
Maine) mate and calve in the West Indies, where spatial and genetic mixing among feeding groups
occurs (Clapham et al., 1993; Katona & Beard, 1990; Palsbell et al., 1997; Stevick et al., 1998;
Kennedy et al., 2014). Some whales using eastern North Atlantic feeding areas, particularly
Norway and Iceland, migrate to the Cape Verde Islands (Reiner et al., 2006; Stevick et al., 2016;
Wenzel et al., 2009; Jones et al. 2025), and some individuals have been recorded in both the Cape
Verde Islands and the southeast Caribbean (Stevick et al., 2016). In the West Indies, most whales
are found in the waters of the Dominican Republic, notably on Silver Bank and Navidad Bank,
and in Samana Bay (Balcomb & Nichols, 1982; Mattila et al., 1989, 1994; Whitehead & Moore,
1982). Humpback whales also are found at much lower densities throughout the Lesser Antilles
(Levenson & Leapley, 1978; Mattila & Clapham, 1989; Price, 1985; Winn et al., 1975). Photo-ID
data and passive acoustic data indicate that animals in the Greater and Lesser Antilles have
different arrival and departure times, and potential differences in migratory patterns (Smith & Pike,
2013; Stevick et al., 2016; Heenahan et al. 2019; Jones et al. 2025). A higher proportion of animals
from the Greater Antilles appear to migrate to western North Atlantic feeding areas, while a higher
proportion of animals from the Lesser Antilles migrate to the eastern North Atlantic feeding areas
(Jones et al. 2025).

Not all whales from this stock may migrate to the breeding areas every winter. As
referenced above, some animals are found in mid- and high-latitude regions at this time (Clapham
et al., 1993), including juveniles (Swingle et al., 1993, Barco et al. 2002). While passive acoustic
data examined along the U.S. east coast indicate a clearly seasonal occurrence in humpback song
(Davis et al. 2020), acoustic recordings made within the Massachusetts Bay area and through the
U.S. mid-Atlantic coastal region detected low levels of song occurrence in January and February
(Murray et al. 2014, Davis et al. 2020). While these cases likely represent staggered migration of
individual animals, they may also indicate that some portions of the population may not undertake
the full annual migration.



POPULATION SIZE

The current best abundance estimate available for the Gulf of Maine humpback whale stock
is 1,510 (CV=0.57) for 2023. This is based on a density-habitat model of shipboard and aerial line
transect sighting data collected year-round during 2010-2023 (Chavez-Rosales and Palka in
review; Palka et al. in review).

Gulf of Maine Stock - Recent surveys and abundance estimates

For this report, three estimates are available from different methods. The most recent
estimate for 2023 is based on year-round ship and aerial line transect surveys conducted during
2010-2023 and analyzed using density-habitat modeling. In addition, there is an estimate based
upon ship and aerial line transect surveys conducted in the summer of 2021 and analyzed using
design-based methods. The third estimate for 2019 is based on the application of mark and
recapture methods to dedicated photo identification records collected during 2000-2019 (Robbins
et al., 2024).

An abundance estimate of 1,510 (CV=0.57) for 2023 was developed from a spatiotemporal
density-habitat generalized additive model, GAM (Chavez-Rosales and Palka, in review; Palka et
al. in review). This model utilized shipboard and aerial line transect sightings data collected on
over 417,000 km of systematic line transect surveys conducted year-round from 2010 to 2023,
including the data used in the design-based line transect abundance survey from 2021, described
below. These surveys, part of the Atlantic Marine Assessment Program for Protected Species
(Chavez-Rosales et al., 2022; Palka et al., 2021; in review), covered all Atlantic waters off the U.S.
up to Nova Scotia, Canada. The model development involved a two-stage process. First, fitted
detection functions were applied to estimate density, corrected for perception and availability bias,
within surveyed 10x10 km? grid cells for 8-day time periods between 2010 and 2023. Next, these
observed density estimates were modeled as a function of static and dynamic contemporaneous
environmental covariates within those surveyed spatiotemporal cells. The final model was then
used to predict density across all grid cells and time periods.

Second, the abundance of Gulf of Maine humpback whales was estimated at 863
(CV=0.36) based on concurrent shipboard and aerial line transect surveys conducted during the
summer of 2021 (Figure 16; Palka 2023). This estimate incorporated corrections for perception
and availability bias. The aerial survey effort (5,217 km of on-effort tracklines) covered coastal
waters (from the coastline to approximately the 100 m depth contour) in the Gulf of Maine north
of 38°N up to the lower Bay of Fundy. The shipboard survey (5,871 km of on-effort tracklines)
covered primarily offshore waters north of 36°N, focusing on the shelf break and extending to the
outer edge of the U.S. Exclusive Economic Zone. Additionally, a second concurrent shipboard
survey was conducted further south, covering 5,659 km of on-effort tracklines between central
Florida (25°N) and approximately 38°N latitude, between the 200-m isobaths and the outer edge
of the U.S. Exclusive Economic Zone, though no humpback whales were detected in this area. All
surveys employed an independent observer approach utilizing two visual teams to allow for the
estimation of detection probability on the trackline. The multi-covariate mark-recapture distance
sampling analysis method (Laake & Borchers, 2004) was applied to estimate abundance
accounting for perception bias. Final estimates were then further adjusted by applying species-



platform specific availability bias correction factors. The results from the individual surveys were
subsequently combined, and their coefficients of variation (CVs) were pooled, to generate a single
stock-wide abundance estimate corrected for perception and availability bias.

Finally, an abundance estimate of 1,706 animals was produced using individual humpback
whale sightings from 2000-2019 and applying capture-mark-recapture (CMR) method using a
state-space model following the methodology described in Pace et al. (2017) and using the
humpback photo-identification database (Robbins et al., 2024). Sightings histories of Gulf of
Maine humpback whales were constructed from the photo-ID recapture database as it existed in
April 2019. The data were provided by an annual spatially arranged survey dedicated to gathering
photo-ID data on Gulf of Maine humpbacks. The estimation process was greatly enhanced by using
photographic captures from sources other than the primary survey. These included additional
research efforts by the principal survey team but outside of the dedicated survey effort, other
cetacean research groups, and cooperating whale watch vessels. These later data were used to
inform the known state matrix. All sightings from the primary survey were bounded by the hatched
area noted on Figure 2 for CMR sampling strata. A hierarchical open population model of these
histories produced a median abundance value of 1,706 individuals (95% credible intervals 1,639—
1,771). Given the asymmetric uncertainty about N, the credible interval may better characterize
that uncertainty than a CV; the latter was estimated to be 0.02.
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Figure 2: Map of sampling strata for two reported humpback whale population estimation
methods. Capture-Mark-Recapture (CMR) strata identifies long term photo ID survey area in Gulf
of Maine waters (note, western edge of CMR strata extends to coastline). Line transect strata of
2021 aerial and shipboard surveys are also defined.



Minimum Population Estimate

The minimum population estimate is the lower limit of the two-tailed 60% confidence
interval of the log-normal distributed best abundance estimate. This is equivalent to the 20th
percentile of the log-normal distribution as specified by Wade and Angliss (1997). The best
estimate of abundance for Gulf of Maine humpback whales is 1,510 (CV=0.57). The minimum
population estimate for the Gulf of Maine humpback whales is 1,125.

Current Population Trend

A current trend analysis has not been conducted for this stock.

Table 1: Summary of abundance estimates for Gulf of Maine humpback whales with month, year,
and area covered during each abundance survey, and resulting abundance estimate (Nbest),
coefficient of variation (CV) and either a 95% confidence interval or credible interval (95% CI).

Time Survey Type and Analysis Method Area Nbpest cv 95% ClI
2010— 2023 summer spatial density-habitat  Florida to Nova Scotia 1,510 0.57 534-4,270
2023 model of year-round line transect

data
Jun—Sep Design-based estimate of line- Virginia to Nova Scotia 863 0.36 435-1,710

2021 transect data

2000— 2019 Bayesian state-space mark- Gulf of Maine 1,706 0.02 1,639-1,771
2019 recapture model of photo-id data

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

Zerbini et al. (2010) reviewed various estimates of maximum productivity rates for
humpback whale populations, and based on simulation studies, they proposed that 11.8% be
considered as the maximum rate at which the species could grow. Barlow and Clapham (1997),
applying an interbirth interval model to photographic mark-recapture data, estimated the
population growth rate of the Gulf of Maine humpback whale stock at 6.5% (CV=0.012).
Maximum net productivity is unknown for this population, although a theoretical maximum for
any humpback population can be calculated using known values for biological parameters
(Brandao et al., 2000; Clapham et al., 2001). For the Gulf of Maine stock, data supplied by Barlow
and Clapham (1997) and Clapham et al. (1995) give values of 0.96 for survival rate, 6 years as
mean age at first parturition, 0.5 as the proportion of females, and 0.42 for annual pregnancy rate.
From this, a maximum population growth rate of 0.072 is obtained according to the method
described by Brandao et al. (2000). This suggests that the observed rate of 6.5% (Barlow &
Clapham, 1997) is close to the maximum for this stock.

Clapham et al. (2003) updated the Barlow and Clapham (1997) analysis using data from
the period 1992 to 2000. The population growth estimate was either 0% (for a calf survival rate of
0.51) or 4.0% (for a calf survival rate of 0.875). Although uncertainty was not strictly characterized



by Clapham et al. (2003), their work might reflect a decline in population growth rates from the
earlier study period. More recent work by Robbins (2007) places apparent survival of calves at
0.664 (95% CI: 0.517-0.784), a value between those used by Barlow and Clapham (1997) and in
addition found productivity to be highly variable and well less than maximum.

Despite the uncertainty accompanying the more recent estimates of observed population
growth rate for the Gulf of Maine stock, the maximum net productivity rate was assumed to be
6.5% calculated by Barlow and Clapham (1997) because it represents an observation greater than
the default of 0.04 for cetaceans (Barlow et al., 1995) but is conservative in that it is well below
the results of Zerbini et al. (2010).

POTENTIAL BIOLOGICAL REMOVAL

Potential Biological Removal (PBR) is the product of minimum population size, one-half
the maximum productivity rate, and a recovery factor (MMPA Sec. 3. 16 U.S.C. 1362, Wade &
Angliss, 1997b). The minimum population size for the Gulf of Maine stock is 1,125 whales. The
maximum productivity rate is 0.065 (based on Barlow & Clapham, 1997). In the 2015 and prior
SARs, the recovery factor was 0.10 because this stock was listed as an endangered species under
the Endangered Species Act (ESA). The 2016 revision to the ESA listing of humpback whales
concluded that the West Indies Distinct Population Segment (of which the Gulf of Maine stock is
a part) did not warrant listing (81 FR 62259, September 8, 2016). Consequently, since the 2016
SAR, the recovery factor was revised to 0.5, the default value for stocks of unknown status relative
to optimum sustainable population (OSP) (NMFS 2023). PBR for the Gulf of Maine humpback
whale stock is 18.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUS
INJURY

For the period 2019 through 2023, the minimum annual rate of detected human-caused
mortality and serious injury to the Gulf of Maine humpback whale stock averaged 14.6 animals
per year. This value includes incidental fishery interaction records, 9.0; and records of vessel
collisions, 5.6 (Table 2; Henry et al. in press).

In addition to the total 82 (53 entanglement, 28 vessel, 1 unknown) anthropogenic
mortalities and serious injuries for this period, 3 carcasses examined found no detected human
interaction. In contrast to stock assessment reports before 2007, these averages include humpback
mortalities and serious injuries that occurred in the southeastern and mid-Atlantic states that could
not be confirmed as involving members of the Gulf of Maine stock. In past reports, only events
involving whales confirmed to be members of the Gulf of Maine stock were counted against the
PBR. Starting in the 2007 report, we assumed whales were from the Gulf of Maine unless they
were identified as members of another stock. At the time of this writing, no whale was identified
as a member of another stock. These determinations may change with the availability of new
information. Canadian records from the southern side of Nova Scotia were incorporated into the
mortality and serious injury rates, to reflect the effective range of this stock as described above.
For the purposes of this report, the discussion is primarily limited to those records considered to
be confirmed human-caused mortalities or serious injuries.



Important to stress is that serious injury determinations are made based upon the best
available information; these determinations may change with the availability of new information
(Henry et al. in press). For the purposes of this report, takes against PBR are limited to those
records considered confirmed human-caused mortalities or serious injuries. Annual rates
calculated from detected mortalities should be considered a low-biased accounting of human-
caused mortality; they represent a definitive lower bound. Detections of mortality and serious
injury are haphazard, incomplete, and not the result of a designed sampling scheme. A key
uncertainty is the fraction of the actual human-caused mortality and serious injury represented by
the detected mortalities and serious injuries. Research on small cetaceans has shown the actual
number of deaths can be several times higher than that observed (n.d.; Wells et al., 2014).

Important to note is that NMFS declared an Unusual Mortality Event for humpback whales
along the Atlantic coast, which includes cases from 2016 to the time of this writing in 2026
(https://www.fisheries.noaa.gov/national/marine-life-distress/2016-2024-humpback-whale-
unusual-mortality-event-along-atlantic-coast). Partial or full necropsy examinations were
conducted on approximately half of the whales during that period. Of the whales examined
(approximately 90), about 40 percent had evidence of human interaction, either vessel strike or
entanglement. A portion of the whales have shown evidence of pre-mortem vessel strike; however,
this finding is not consistent across all whales examined. To better assess human impacts (both
vessel collision and commercial fishery mortality and serious injury) timely recovery of carcasses
and complete necropsies are needed. Decomposed and/or unexamined animals (e.g., carcasses
reported but not retrieved or no necropsy performed) represent ‘lost data’, some of which may
relate to human impacts.

Table 2: Summary (five-year means) of confirmed human-caused mortality and serious injury
records of humpback whales (Megaptera novaeangliae), for the period of 2019-2023.

Assigned.Cause us CN XU XC TOTAL
Vessel strike 5.1 0.00 0.5 0.00 5.6
Entanglement 1.7 0.15 6.8 0.35 9.0

For more details on events please see Henry et al. in press. The date sighted and location
provided in the table are not necessarily when or where the serious injury or mortality
occurred; rather, this information indicates when and where the whale was first reported
beached, entangled, or injured. Mortality events are counted as 1 against PBR. Serious injury
events have been evaluated using NMFS guidelines (NOAA 2012). US=United States,
CN=Canada, XU=Unassigned, 1st sighted in US, XC=Unassigned, 1st sighted in CN.

Other Mortality

Between November 1987 and January 1988, at least 14 humpback whales died after
consuming Atlantic mackerel containing a dinoflagellate saxitoxin (Geraci et al., 1989). The
whales subsequently stranded or were recovered in the vicinity of Cape Cod Bay and Nantucket
Sound, and it is highly likely that other unrecorded mortalities occurred during this event. During
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the first six months of 1990, seven dead juvenile (7.6 to 9.1 m long) humpback whales stranded
between North Carolina and New Jersey. The significance of these strandings is unknown.
Between July and September 2003, an Unusual Mortality Event (UME) that included 16 humpback
whales was invoked in offshore waters of coastal New England and the Gulf of Maine. Biotoxin
analyses of samples taken from some of these whales found saxitoxin at very low/questionable
levels and domoic acid at low levels, but neither were adequately documented and therefore no
definitive conclusions could be drawn. Seven humpback whales were considered part of a large
whale UME in New England in 2005. Twenty-one dead humpback whales found between 10 July
and 31 December 2006 triggered a humpback whale UME declaration. Additionally, in January
2016 a humpback whale UME was declared for the U.S. Atlantic coast due to elevated numbers of
mortalities (a total of 212 strandings in 2016-2023). This most recent UME is ongoing. For the
period 2019-2023, there are records of 125 humpback whale strandings between Maine and
Florida in the Marine Mammal Health and Stranding Response database (accessed 3 April 2026).

HABITAT ISSUES

Climate-related changes in spatial distribution and abundance, including poleward and
depth shifts, have been documented in and predicted for a range of plankton species and
commercially important fish stocks (Grieve et al., 2017; Hare et al., 2016; Head & Pepin, 2010;
Nye et al., 2009; Pinsky et al., 2013). There is uncertainty in how, if at all, the distribution and
population size of this species will respond to these changes and how the ecological shifts will
affect human impacts.

STATUS OF STOCK

NMEFS conducted a global status review of humpback whales (Bettridge et al., 2015) and
revised the ESA listing of the species (81 FR 62259, September 8, 2016). The Distinct Population
Segments (DPSs) that occur in waters under U.S. jurisdiction, as established in the Final Rule, do
not necessarily equate to the existing MMPA stocks. NMFS is evaluating the stock structure of
humpback whales in the North Atlantic under the MMPA, but no changes to current stock structure
are proposed currently. As noted within the humpback whale ESA-listing Final Rule, in the case
of a species or stock that achieved its depleted status solely on the basis of its ESA status, such as
the humpback whale, the species or stock would cease to qualify as depleted under the terms of
the definition set forth in MMPA Section 3(1) if the species or stock is no longer listed as threatened
or endangered. The final rule indicated that until the stock designations are reviewed considering
the DPS designations, NMFS would consider stocks that do not fully or partially coincide with a
listed DPS as not depleted for management purposes. Therefore, the Gulf of Maine stock is
considered not depleted because it does not coincide with any ESA-listed DPS. The detected level
of U.S. human-caused mortality and serious injury derived from the available records, (average of
14.6 for 2019-2023) does not exceed the calculated PBR of 18 and, therefore, this is not a strategic
stock. While detected mortalities yield an estimated minimum fraction of anthropogenic mortality
as 0.85, additional research on stock structure and methods for apportioning undetected mortality
to causes is needed to reduce the uncertainties associated with this assessment and the
determination of strategic status. The total annual commercial fishery-related mortality and serious
injury for this stock derived from the available records (10.15) is likely biased low and is not less
than 10% of the calculated PBR (18). Therefore, commercial fishery-related entanglement rates
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cannot be considered insignificant and approaching a zero mortality and serious injury rate. The
status of this stock relative to Optimum Sustainable Population (OSP) is unknown.

OTHER FACTORS THAT MAY BE CAUSING A DECLINE OR
IMPEDING RECOVERY

This section, which is required for strategic stocks but otherwise optional, should
describe any other factors affecting the status of the stock. It should only be a summary of the
issue and should reference publications. See Section 3.5 for additional guidance.
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