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NORTH ATLANTIC RIGHT WHALE (Eubalaena glacialis):
Western Atlantic Stock

STOCK DEFINITION AND GEOGRAPHIC
RANGE

The western North Atlantic right whale population
ranges primarily from calving grounds in coastal waters
of the southeastern United States to feeding grounds in o
New England waters and the Canadian Bay of Fundy,
Scotian Shelf, and Gulf of St. Lawrence. Mellinger et
al. (2011) reported acoustic detections of right whales
near the nineteenth-century whaling grounds east of
southern Greenland, but the number of whales and their
origin is unknown. However, Knowlton et al. (1992)
reported several long-distance movements as far north
as Newfoundland, the Labrador Basin, and southeast of
Greenland. In addition, resightings of photographically
identified individuals have been made off Iceland, in
the old Cape Farewell whaling ground east of
Greenland (Hamilton et al. 2007), northern Norway
(Jacobsen et al. 2004), and the Azores (Silva et al.
2012). The September 1999 Norwegian sighting
represents one of only two published sightings this sorn [
century of a right whale in Norwegian waters, and the
first since 1926. Together, these long-range matches L ©
indicate an extended range for at least some individuals X% { e
and perhaps the existence of important habitat areas not LN aSe (AR I ———— -
presently well described. Fhe-A few published records
from the Gulf of Mexico (Moore and Clark 1963;  Figure 1. Distribution of sightings of known North
Schmidly et al. 1972) and some more recent detections  Atlantic right whales, 2007-2011. Isobaths are the 100-
of known individuals recorded in the Atlantic Right  m, 1000-m and 4000-m depth contours.

Whale Catalog likely represent either—distributional

anomalies—occasional wanderings of individual animals—era-more-extensive-histericrange beyond the sole known
calving and wintering ground in the waters of the southeastern United States. Whatever the case, the location of
much of the population is unknown during the winter. Offshore (greater than 30 miles) surveys flown off the coast
of northeastern Florida and southeastern Georgia from 1996 to 2001 had 3 sightings in 1996, 1 in 1997, 13 in 1998,
6 in 1999, 11 in 2000 and 6 in 2001 (within each year, some were repeat sightings of previously recorded
individuals). Several of the years that offshore surveys were flown were some of the lowest count years for calves
and for numbers of right whales in the Southeast recorded since comprehensive surveys began in the calving
grounds. Therefore, the frequency with which right whales occur in offshore waters in the southeastern U.S. remains
unclear.

Research results suggest the existence of six major habitats or congregation areas for western North Atlantic
right whales: the coastal waters of the southeastern United States; the Great South Channel; Georges Bank/Gulf of
Maine_including Jordan Basin (Cole et al. 2013); Cape Cod and Massachusetts Bays; the Bay of Fundy; and the
Scotian Shelf. However, movements within and between habitats are extensive and the area off the mid-Atlantic
states is an important migratory corridor. In 2000, one whale was photographed in Florida waters on 12 January,
then again eleven days later (23 January) in Cape Cod Bay, less than a month later off Georgia (16 February), and
back in Cape Cod Bay on 23 March, effectively making the round-trip migration to the Southeast and back at least
twice during the winter season (Brown and Marx 2000). Results from satellite tags clearly indicate that sightings
separated by perhaps two weeks should not necessarily be assumed to indicate a stationary or resident animal.
Instead, telemetry data have shown rather lengthy and somewhat distant excursions, including into deep water off
the continental shelf (Mate et al. 1997; Baumgartner and Mate 2005). Systematic surveys conducted off the coast of
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North Carolina during the winters of 2001 and 2002 sighted 8 calves, suggesting the calving grounds may extend as
far north as Cape Fear. Four of the calves were not sighted by surveys conducted further south. One of the females
photographed was new to researchers, having effectively eluded identification over the period of its maturation
(McLellan et al. 20842003). There is also at least one recent case of a calf apparently being born in the Gulf of
Maine (Patrician et al. 2009)_and another newborn recently detected in Cape Cod Bay.

New England waters are important feeding habitats for right whales, which feed in this area primarily on
copepods (largely of the genera Calanus and Pseudocalanus). Research suggests that right whales must locate and
exploit extremely dense patches of zooplankton to feed efficiently (Mayo and Marx 1990). These dense zooplankton
patches are likely a primary characteristic of the spring, summer, and fall right whale habitats (Kenney et al. 1986,
1995). While feeding in the coastal waters off Massachusetts has been better studied than in other areas, right whale
feeding has also been observed on the margins of Georges Bank, in the Great South Channel, in the Gulf of Maine,
in the Bay of Fundy, and over the Scotian Shelf. The characteristics of acceptable prey distribution in these areas are
beginning to emerge (Baumgartner et al. 2003; Baumgartner and Mate 2003). NMFS (National Marine Fisheries
Service) and Provincetown Center for Coastal Studies aerial surveys during springs of 1999-2006 found right whales
along the Northern Edge of Georges Bank, in the Great South Channel, in Georges Basin, and in various locations in
the Gulf of Maine including Cashes Ledge, Platts Bank, and Wilkinson Basin. Analysis of the sightings data has
shown that utilization of these areas has a strong seasonal component (Pace and Merrick 2008). The consistency
with which right whales occur in such locations is relatively high, but these studies also highlight the high
interannual variability in right whale use of some habitats (Pendleton et al. 2009). Right whale calls have been
detected by autonomous passive acoustic sensors deployed between 2005 and 2010 at three sites (Massachusetts
Bay, Stellwagen Bank, and Jefferey's Ledge) in the southern Gulf of Maine (Morano et al. 2012, Mussoline et al.
2012). Acoustic Bdetections demonstrate that right whales are present more than aerial survey observations indicate.
Comparisons between detections from passive acoustic recorders with observations from aerial surveys in Cape Cod
Bay between 2001 and -2005 demonstrated that aerial surveys found whales on approximately two-thirds of the days
during which acoustic monitoring detected whales. (Clark et al. 2010). Passive acoustic monitoring is demonstrating
that the current understanding of the distribution and movements of right whales in the Gulf of Maine and
surrounding waters is incomplete.

Genetic analyses based upon direct sequencing of mitochondrial DNA (mtDNA) have identified 7 mtDNA
haplotypes in the western North Atlantic right whale, including hetroplasmy that led to the declaration of the 7"
haplotype (Malik et al. 1999, McLeod and White 2010). Schaeff et al. (1997) compared the genetic variability of
North Atlantic and southern right whales (E. australis), and found the former to be significantly less diverse, a
finding broadly replicated by Malik et al. (2000). The low diversity in North Atlantic right whales might be
indicative of inbreeding, but no definitive conclusion can be reached using current data. Additional work comparing
modern and historic genetic population structure, using DNA extracted from museum and archaeological specimens
of baleen and bone, has suggested that the eastern and western North Atlantic populations were not genetically
distinct (Rosenbaum et al. 1997; 2000). However, the virtual extirpation of the eastern stock and its lack of recovery
in the last hundred years strongly suggest population subdivision over a protracted (but not evolutionary) timescale.
Genetic studies concluded that the principal loss of genetic diversity occurred prior to the 18" century (Waldick et
al. 2002). However, revised conclusions that nearly all the remains in the North American Basque whaling
archaeological sites were bowhead whales and not right whales (Rastogi et al. 2004) contradict the previously held
belief that Basque whaling during the 16" and 17" centuries was principally responsible for the loss of genetic
diversity.

High-resolution (i.e., using 35 microsatellite loci) genetic profiling has been completed for 66% of all North
Atlantic right whales identified through 2001. This work has improved our understanding of genetic variability,
number of reproductively active individuals, reproductive fitness, parentage, and relatedness of individuals (Frasier
et al. 2007).

One emerging result of the genetic studies is the importance of obtaining biopsy samples from calves on the
calving grounds. Only 60% of all known calves are seen with their mothers in summering areas, when their callosity
patterns are stable enough to reliably make a photo-ID match later in life. The remaining 40% are not seen on a
known summering ground. Because the calf’s genetic profile is the only reliable way to establish parentage, if the
calf is not sampled when associated with its mother early on, then it is not possible to link it with a calving event or
to its mother, and information such as age and familial relationships is lost. From 1980 to 2001, there were 64 calves
born that were not sighted later with their mothers and thus unavailable to provide age-specific mortality
information (Frasier et al. 2007). An additional interpretation of paternity analyses is that the population size may be
larger than was previously thought. Fathers for only 45% of known calves have been genetically determined.
However, genetic profiles were available for 69% of all photo-identified males (Frasier 2005). The conclusion was




that the majority of these calves must have different fathers that cannot be accounted for by the unsampled males
and the population of males must be larger (Frasier 2005). This inference of additional animals that have never been
captured photographlcally and/or genetlcally suggests the eX|stence of habltats of potentlally S|gn|f|cant use that
remain unknown. v 3 . v

grounds.

POPULATION SIZE

The western North Atlantic minimum stock size is based on a census of individual whales identified using
photo-identification techniques. A review of the photo-1D recapture database as it existed on 259 October 20132
indicated that 46555 individually recognized whales in the catalog were known to be alive during 20118. This
number represents a minimum population size. This is a direct count and has no associated coefficient of variation.

Previous estimates using the same method with the added assumption that whales seen within the previous
seven years were still alive have resulted in counts of 295 animals in 1992 (Knowlton et al. 1994) and 299 animals
in 1998 (Kraus et al. 2001). An International Whaling Commission (IWC) workshop on status and trends of western
North Atlantic right whales gave a minimum direct-count estimate of 263 right whales alive in 1996 and noted that
the true population was unlikely to be substantially greater than this (Best et al. 2001).

Historical Abundance

An estimate of pre-exploitation population size is not available. Basque whalers were thought to have taken
right whales during the 1500s in the Strait of Belle Isle region (Aguilar 1986), however, recent-genetic analysis has
shown that nearly all of the remains found in that area are, in fact, those of bowhead whales (Rastogi et al. 2004;
Frasier et al. 2007). The stock of right whales may have already been substantially reduced by the time whaling was
begun by colonists in the Plymouth area in the 1600s (Reeves et al. 2001; Reeves et al. 2007). A modest but
persistent whaling effort along the coast of the eastern U.S. lasted three centuries, and the records include one report

of 29 whales killed |n Cape Cod Bay ina smgle day during January 1700 Based—en—meemptete—hlsteﬂeal—whal%

eeeumngwtheeaﬁyﬂ@@%Reeves et al. (2007) calculated that a minimum of 5500 rlqht Whales were taken in the

western North Atlantic between 1634 and 1950, and concluded, “there wererevised-that-summary-and-stated— at
least a few thousand whales present in the mid-1600s.” The authors cautioned, however, that the record of removals
is incomplete, the results were preliminary, and refinements are required. Based on back calculations using the
present population size and growth rate, the population may have numbered fewer than 100 individuals by 1935
when international protection for right whales came into effect (Hain 1975; Reeves et al. 1992; Kenney et al. 1995).
However, little is known about the population dynamics of right whales in the intervening years.

Minimum Population Estimate

The western North Atlantic population size was estimated to be at least 4655 individuals in 20110 (447-457
cataloged whales plus 8 not cataloged calves at the time the data were received) based on a census of individual
whales identified using photo-identification techniques. This value is a minimum, and does not include animals that
were alive prior to 2008 but not recorded in the individual sightings database as seen during 1 December 2008 to
259 October 20132 (note that matching of photos taken during 20118-20132 was not considered complete at the
time these data were received, P. Hamilton, New England Aquarium, pers. com).

Current Population Trend

The population growth rate reported for the period 1986-1992 by Knowlton et al. (1994) was 2.5% (CV=0.12),
suggesting that the stock was showing signs of slow recovery, but that number may have been influenced by
discovery phenomenon as existing whales were recruited to the catalog. Work by Caswell et al. (1999) suggested
that crude survival probability declined from about 0.99 in the early 1980s to about 0.94 in the late 1990s. The
decline was statistically significant. Additional work conducted in 1999 was reviewed by the IWC workshop on
status and trends in this population (Best et al. 2001); the workshop concluded based on several analytical
approaches that survival had indeed declined in the 1990s. Although capture heterogeneity could negatively bias
survival estimates, the workshop concluded that this factor could not account for the entire observed decline, which
appeared to be particularly marked in adult females. Another workshop was convened by NMFS in September 2002,



and it reached similar conclusions regarding the decline in the population (Clapham 2002). At the time, no one
examined the early part of the recapture series for excessive retrospective recaptures which had the potential to
positively bias survival as the catalog was being developed.

An increase in mortality in 2004 and 2005 was cause for serious concern (Kraus et al. 2005). Calculations based
on demographic data through 1999 (Fujiwara and Caswell 2001) indicated that this mortality rate increase would
reduce population growth by approximately 10% per year (Kraus et al. 2005). Of those mortalities, six were adult
females, three of which were carrying near-term fetuses. Furthermore, four of these females were just starting to
bear calves, losing their complete lifetime reproduction potential. Strong evidence for flat or negative growth exists
in the time series of minimum number alive during 1998-2000, which coincided with very low calf production in
2004. However, the population has continued to grow since that apparent interval of decline (Figure 1).

Examination of the minimum number alive population index calculated from the individual sightings database,
as it existed on 252 October 20134, for the years 1990-20110 (Figure 1) suggests a positive and slowly accelerating
trend in population size. These data reveal a significant increase in the number of catalogued whales with a
geometric mean growth rate for the period of 2.8%.
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Figure 1. Minimum number alive (a) and crude annual growth rate (b) for cataloged North Atlantic right whales.



Minimum number (N) of cataloged individuals known to be alive in any given year includes all whales known to be
alive prior to that year and seen in that year or subsequently plus all whales newly cataloged that year. Cataloged
whales may include some but not all calves produced each year. Bracketing the minimum number of cataloged
whales is the number without calves (below) and that plus calves above, the latter which yields Nmin for purposes of
stock assessment. Mean crude growth rate (dashed line) is the exponentiated mean of loge [(Nw1-Ny)/N; Jfor each

year (t).

The minimum number alive may increase slightly in later years as analysis of the backlog of unmatched but
high-quality photographs proceeds. For example, the minimum number alive for 2002 was calculated to be 313 from
a 15 June 2006 data set and revised to 325 using the 30 May 2007 data set.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

During 1980—1992, at least 145 calves were born to 65 identified females. The number of calves born annually
ranged from 5 to 17, with a mean of 11.2 (SE=0.90). The reproductively active female pool was static at
approximately 51 individuals during 1987-1992. Mean calving interval, based on 86 records, was 3.67 years. There
was an indication that calving intervals may have been increasing over time, although the trend was not statistically
significant (P=0.083) (Knowlton et al. 1994). Since 1993, calf production has been more variable than a simple
stochastic model would predict (Table 1).

Total reported calf production and calf mortalities from 1993 to 20412012 are shown below in Table 1. The
mean calf production for this rineteen-20--year period was 17.8-25(16.2-19.5:95% C.}.)}. During the 2004 and 2005
calving seasons three adult females were found dead with near-term fetuses.

An updated analysis of calving intervals through the 1997/1998 season suggests that the mean calving interval
increased since 1992 from 3.67 years to more than 5 years, a significant trend (Kraus et al. 2001). This conclusion
was supported by modeling work reviewed by the IWC workshop on status and trends in this population (Best et al.
2001); the workshop agreed that calving intervals had indeed increased and further that the reproductive rate was
approximately half that reported from studied populations of southern right whales, E. australis. A workshop on
possible causes of reproductive failure was held in April 2000 (Reeves et al. 2001). Factors considered included
contaminants, biotoxins, nutrition/food limitation, disease, and inbreeding problems. Analyses completed since that
workshop found that in the early part of this century,; calving intervals were closer to 3 years (Kraus et al. 2007).

North Atlantic right whales have thinner blubber than southern right whales off South Africa (Miller et al.
2011). Blubber thickness of male North Atlantic right whales (males were selected to avoid the effects of pregnancy
and lactation) varied with Calanus abundance in the Gulf of Maine (Miller et al. 2011). Sightings of North Atlantic
right whales correlated with satellite-derived sea-surface chlorophyll concentration (as a proxy for productivity), and
calving rates correlated with chlorophyll concentration prior to gestation (Hlista et al. 2009). On a regional scale,
observations of North Atlantic right whales correlate well with copepod concentrations (Pendleton et al. 2009). The
available evidence suggests that at least some of the observed variability in the calving rates of North Atlantic right
whales is related to variability in nutrition.

An analysis of the age structure of this population suggests that it contains a smaller proportion of juvenile
whales than expected (Hamilton et al. 1998; Best et al. 2001), which may reflect lowered recruitment and/or high
juvenile mortality. Calf and perinatal mortality was estimated by Browning et al. (2010) to be between 17 and 45
animals during the period 1989 and 2003. In addition, it is possible that the apparently low reproductive rate is due
in part to an unstable age structure or to reproductive senescence in some females. However, few data are available
on either factor and senescence has not been documented for any baleen whale.

The maximum net productivity rate is unknown for this stock. For purposes of this assessment, the maximum
net productivity rate was assumed to be 0.04. This value is based on theoretical modeling showing that cetacean
populations may not grow at rates much greater than 4% given the constraints of their reproductive life history
(Barlow et al. 1995).

Table 1. North Atlantic right whale calf production and mortality, 1993-20412012.
Year® Reported calf production Reported calf mortalities
1993 8 2
1994 9 0
1995 7 0
1996 22 3
1997 20 1




1998 6 1
1999 4 0
2000 1 0
2001 31 4
2002 21 2
2003 19 0
2004 17 1
2005 28 0
2006 19 2
2007 23 2
2008 23 2
2009 39 1
2010 19 0
2011 22 0
2012 7 1

% includes December of the previous year

POTENTIAL BIOLOGICAL REMOVAL

Potential biological removal (PBR) is the product of minimum population size, one-half the maximum net
productivity rate and a recovery factor for endangered, depleted, threatened stocks, or stocks of unknown status
relative to OSP (MMPA Sec. 3. 16 U.S.C. 1362; Wade and Angliss 1997). The recovery factor for right whales is
0.10 because this species is listed as endangered under the Endangered Species Act (ESA). The minimum
population size is 46554. The maximum productivity rate is 0.04, the default value for cetaceans. PBR for the
Western Atlantic stock of the North Atlantic right whale is 0.9.

ANNUAL HUMAN-CAUSED SERIOUS INJURY AND MORTALITY

For the period 20087 through 20121, the minimum rate of annual human-caused mortality and serious injury to
right whales averaged 4.05-75 per year. This is derived from two components: 1) incidental fishery entanglement
records at 3.825 per year, and 2) ship strike records at 0.98 per year. Of the 17-1913.75 reported fisheries
entanglements from U. S. waters during this 5-year time period that were classified as serious injury or mortality, 4
2 were reported before the Atlantic Large Whale Take Reduction Plan’s sinking-groundline rule went into effect in
April 2009, and 15311.75 were reported after enactment of the rule. All 4-5 of the reported ship strike serious injury
and mortalities from U.S. waters during this 5-year time period were after the speed limit rule which went into effect
in December 20092008, although none were known to occur in areas where the rule mandates speed restrictions.
Some analyses of the effectiveness of the ship strike rule were reported by Silber and Bettridge (2012). Beginning
with the 2001 Stock Assessment Report, Canadian records have been incorporated into the mortality and serious
injury rates of this report to reflect the effective range of this stock. It is also important to stress that serious injury
determinations are made based upon the best available information; these determinations may change with the
availability of new information (Cole and Henry 2013). For the purposes of this report, discussion is primarily
limited to those records considered confirmed human-caused mortalities or serious injuries. Annual rates calculated
from detected mortalities should not be considered an unbiased estimate of human-caused mortality, but they
represent a definitive lower bound. Detections are haphazard, incomplete, and not the result of a designed sampling
scheme. As such they represent a minimum estimate of human-caused mortality which is biased low.

Background

The details of a particular mortality or serious injury record often require a degree of interpretation. The
assigned cause is based on the best judgment of the available data; additional information may result in revisions.
When reviewing Table 2 below, several factors should be considered: 1) a ship strike or entanglement may occur at
some distance from the location where the animal is detected/reported; 2) the mortality or injury may involve
multiple factors; for example, whales that have been both ship struck and entangled are not uncommon,; 3) the actual
vessel or gear type/source is often uncertain; and 4) in entanglements, several types of gear may be involved.

The total minimum detected annual average human-induced mortality and serious injury incurred by this stock
(including fishery and non-fishery related causes) for the period 20072008-2011-2012 was 4.05-75 right whales per
year. As with entanglements, some injury or mortality due to ship strikes is almost certainly undetected, particularly
in offshore waters. Decomposed and/or unexamined animals (e.g., carcasses reported but not retrieved or



necropsied) represent lost data, some of which may relate to human impacts. For these reasons, the estimate of 4.05
75 right whales per year must be regarded as a minimum count.

Further, the small population size and low annual reproductive rate of right whales suggest that human sources
of mortality may have a greater effect relative to population growth rates than for other whales. The principal factors
believed to be retarding growth and recovery of the population are ship strikes and entanglement with fishing gear.
Between 1970 and 1999, a total of 45 right whale mortalities was recorded (IWC 1999; Knowlton and Kraus 2001;
Glass et al. 2009). Of these, 13 (28.9%) were neonates that were believed to have died from perinatal complications
or other natural causes. Of the remainder, 16 (35.6%) resulted from ship strikes, 3 (6.7%) were related to
entanglement in fishing gear (in two cases lobster gear, and one gillnet gear), and 13 (28.9%) were of unknown
cause. At a minimum, therefore, 42.2% of the observed total for the period and 50% of the 32 non-calf deaths was
attributable to human impacts (calves accounted for three deaths from ship strikes). Young animals, ages 0-4 years,
are apparently the most impacted portion of the population (Kraus 1990).

Finally, entanglement or minor vessel collisions may not kill an animal directly, but may weaken or otherwise
affect it so that it is more likely to become vulnerable to further injury. Such was apparently the case with the two-
year-old right whale killed by a ship off Amelia Island, Florida in March 1991 after having carried gillnet gear
wrapped around its tail region since the previous summer (Kenney and Kraus 1993). A similar fate befell right
whale #2220, found dead on Cape Cod in 1996.

New Serious Injury Guidelines

NMFS updated its serious injury designation and reporting process, which uses guidance from previous serious
injury workshops, expert opinion, and analysis of historic injury cases to develop new criteria for distinguishing
serious from non-serious injury (Angliss and DeMaster 1998; Andersen et al. 2008; NOAA 2012). NMFS defines
serious injury as an “injury that is more likely than not to result in mortality.”- All injury determinations for this
stock assessment were performed under the new guidelines. The new process involves proration of serious injury
determinations where there is uncertainty regarding the severity or cause.

Fishery-Related Serious Injury and Mortality

Reports of mortality and serious injury relative to PBR as well as total human impacts are contained in records
maintained by the New England Aquarium and the NMFS Northeast and Southeast Regional Offices (Table 2).
From 20087 through 20121, 18-6f2120 records of mortality or serious injury (including records from both U.S. and
Canadian waters, pro-rated to 19.25 using serious injury guidelines) involved entanglement or fishery interactions.
For this time frame, the average reported mortality and serious injury to right whales due to fishery entanglement
was 3.825 whales per year. Information from an entanglement event often does not include the detail necessary to
assign the entanglements to a particular fishery or location.

Although disentanglement is often unsuccessful or not possible for many cases, there are several documented
cases of entanglements for which the intervention of disentanglement teams averted a likely serious-injury
determination. An adult female, #2029, first sighted entangled in the Great South Channel on 9 March 2007, may
have avoided serious injury due to being partially disentangled on 18 September 2007 by researchers in the Bay of
Fundy, Canada. On 8 December 2008, #3294 was successfully disentangled. Sometimes, even with disentanglement,
an animal may die of injuries sustained from fishing gear. A female yearling right whale, #3107 was first sighted
with gear wrapping its caudal peduncle on 6 July 2002 near Briar Island, Nova Scotia. Although the gear was
removed on 1 September by the New England Aquarium disentanglement team, and the animal seen alive on an
aerial survey on 1 October, its carcass washed ashore at Nantucket on 12 October; 2002 with deep entanglement
injuries on the caudal peduncle. Additionally, but infrequently, a whale listed as seriously injured becomes gear-free
without a disentanglement effort and is seen later in reasonable health. Such was the case for whale #1980, listed as
a serious injury in 2008 but seen gear-free and apparently healthy in 2011. Three whales freed from probably fatal
entanglements are known to have birthed calves at least once after their disentanglement, including 2 disentangled
during the period 20072008—20112012.

The only bycatch of a right whale observed by the Northeast Fisheries Observer Program was in the pelagic
drift gillnet fishery in 1993. No mortalities or serious injuries have been documented in any of the other fisheries
monitored by NMFS.

Whales often free themselves of gear following an entanglement event, and as such scarring may be a better
indicator of fisheries interaction than entanglement records. A review of scars detected on identified individual right
whales over a period of 30 years (1980-2009) documented 1032 definite, unique entanglements events on the 626




individual whales identified (Knowlton et al. 2012). Most individual whales (83%) were entangled at least once, and
almost half of them (306 of 626) were definitely entangled more than once. About a quarter of the individuals
identified in each year (26%) were entangled in that year. Juveniles and calves were entangled at higher rates than
were adults. Scarring rates suggest that entanglements are occurring at about an order of magnitude greater than that
detected from observations of whales with gear on them.

Knowlton et al (2012) concluded from their analysis of entanglement scar rates over time that efforts made
since 1997 to reduce right whale entanglement have not worked. Working from a completely different data source
(observed mortalities of eight large whale species, 1970-2009), van der Hoop et al. (2012) arrived at a similar
conclusion. Vessel strike and entanglements were the two leading causes of death for known mortalities of right
whales for which a cause of death could be determined. Across all 8 species of large whales, there was no detectable
change in causes of anthropogenic mortality over time (van der Hoop et al. 2012).

Incidents of entanglements in groundfish gillnet gear, cod traps, and herring weirs in waters of Atlantic Canada
and the U.S. east coast were summarized by Read (1994). In six records of right whales that were entangled in
groundfish gillnet gear in the Bay of Fundy and Gulf of Maine between 1975 and 1990, the whales were either
released or escaped on their own, although several whales were observed carrying net or line fragments. A right
whale mother and calf were released alive from a herring weir in the Bay of Fundy in 1976.

For all areas, specific details of right whale entanglement in fishing gear are often lacking. When direct or
indirect mortality occurs, some carcasses come ashore and are subsequently examined, or are reported as "floaters"
at sea. The number of unreported and unexamined carcasses is unknown, but may be significant in the case of
floaters. More information is needed about fisheries interactions and where they occur.

Other Mortality

Ship strikes are a major cause of mortality and injury to right whales (Kraus 1990; Knowlton and Kraus 2001,
van der Hoop et al 2012). Records from 20087 through 20121 have been summarized in Table 2. For this time
frame, the average reported mortality and serious injury to right whales due to ship strikes was 0.8-9 whales per
year.

Table 2. Confirmed human-caused mortality records of North Atlantic Right Whales (Eubalaena glacialis) where the

cause was assigned as either an entanglement (EN) or a shipvessel strike (SVS): 2007-2011 a

Value
AMSsigned | against Gear
Date” Fate ID Location” Cause PBR® | Country” | Type® |  Description

In poor health
with heavy

cyamid load,
swath lesions

and rake marks.
Presented old

prop scars and
fresh

entanglement
scars (no gear

9/24/2008 Injury 2110 | Ledge, NH EN 1 XU NP | whale case

present). Sl due
to entanglement
with ship strike
as secondary
cause. Images
received in 2011
clearly show
scoliosis. Spinal
damage to
peduncle similar

) to entanglement
Serious Jeffreys injury of right




reported on 27-

Jan-09 off Cape
Lookout NC

1/14/2009

Serious
Injury

3311

off
Brunswick
GA

[

Line deeply
embedded in
rostrum and lip.

Sedated & wrap
on head cut and

some gear
removed. S| due
to health decline
(heavy cyamids,
skin

discoloration).
No resights.

7/18/2009

Unknown

1019

off Nantucket
MA

0.75

Entanglement

configuration
unknown.

8/9/2009

Serious
Injury

3930

Bay of Fundy

[

Deep lacerations
at fluke insertion
potentially

affecting
arteries. Health

decline
including fluke
deformation
increased

cyamids & rake
marks.

6/27/2010

Mortality

1124

off Cape May,
NJ

Evidence of

constricting
rostrum,mouth
& pectoral
wraps
w/associated
hemorrhage &
bone

damage

7/2/2010

Mortality

off Great
Wass Island
ME

[

2 large
lacerations from

dorsal to ventral
surface.

8/12/2010

Mortality

1113

Digby Neck,
NS

Evidence of

entanglement
w/associated

hemorrhaging
around right
pectoral

9/10/2010

Serious
Injury

1503

Jeffreys
Ledge, NH

[

Constricting

wrap on
rostrum. Poor

health. No
resights.




12/25/2010

Mortality

3911

off
Jacksonville
Beach, FL

Embedded line
on flipper & in
mouth. Severe
health decline.
Partial
disentanglement.

1/20/2011

Serious
Injury

3853

off South
Carolina

[

Sixteen deep
lacerations

across back,
potentially
penetrating body
cavity. No
resights.

2/13/2011

Serious
Injury

3993

off Tybee,
GA

Right pectoral
compromised,
likely necrotic.
Emaciated and
poor skin
condition. No
resights.

3/16/2011

Mortality

Cape Romain,
SC

Multiple wraps
embedded

inright pectoral
bones; unknown
rope

3/27/2011

Mortality

1308

Nags Head,
NC

Fractured right
skull.

3/27/2011

Serious
Injury

2011
Calf
of
1308

Nags Head,
NC

Dependent calf
of mom that was

killed by ship
strike.

4/22/2011

Serious
Injury

3302

O?Martha's

Vineyard,
MA

Constricting
wrap on head.

7/19/2011

Serious
Injury

4160

off
Provincetown
MA

=

Calf of the year
with fresh

entanglement
wounds but no

gear present.
Mom not

present.
Abandoned
dependent calf
of seriously
injured mother
(see 9/3/11

event).

9/3/2011

Serious
Injury

2660

Gaspe Bay

No gear present
but evidence of

extensive

constricting
entanglement.
Significant
health decline--




cyamids,
sloughing skin.
Right blow hole
not functional.
Dependent calf

absent (see
7/19/11 event).

9/18/2011

Unknown

4090

Jeffreys
Ledge, NH

0.75

Entanglement

configuration
unknown. Could

not confirm if
anchored.

9/27/2011

Unknown

3111

off Grand

Manan Island

New
Brunswick

Constricting
wrap on left
flipper. Partial
disentanglement.
Entanglement
configuration
unknown.

Resight in 2012
did not confirm
configuration or
if still entangled,
but health

apparently
improved.

2/15/2012

Serious
Injury

3996

off

Provincetown

MA

=

eConstricting

gear across
head and health
decline.

7/19/2012

Mortality

Clam Bay,
Nova Scotia

Multiple
constricting
wraps on
peduncle; COD

- peracute
underwater

entrapment.

9/24/2012

Serious
Injury

3610

Bay of Fundy

[

New significant

entanglement
wounds on

head, dorsal &
ventral
peduncle, and
leading fluke

edges Health
decline -

moderate

cyamid load,
thin

12/7/2012

Unknown

off Wassaw
Island, GA

0.52

46" vessel, 12-13
kts struck whale.
Animal not

resighted
butlarge
expanding pool




of blood at
surface.

Serious

12/12/2012 Injury

Cape Cod

New severe

entanglement
wounds on
peduncle and
fluke. Resights
indicate injuries
healing, but also

slight health
decline.

12/18/2012 | Mortality

4193

off Palm
Coast, FL EN

1 UsS PT

Constricting and
embedded wraps
with associated
hemorrhaging at
peduncle,
mouthline

tongue, oral rete,
rostrum and

pectoral;
malnourished.

Five-year
totalsaverages

Shipstrike (US/CN/XU/XC)

0.90 (0.70/0.00/ 0.20/

0.00)

Entanglement (US/CN/XU/XC)

3.85 (10.20/ 0.00/ 2.50/

1.15)

a. For more details on events please see Cole and Henry in prep-and-Henryetal-inprep.

b. 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.

c. Mortality events are counted as 1 against PBR. Serious injury events have been evaluated using

NMES quidelines (NOAA 2012)

d. CN=Canada, US=United States, XC=Unassigned 1st sight in CN, XU=Unassigned 1st sight in

Us

e. H=hook, GN=qillnet, GU=gear unidentifiable, MF=monofilament, NP=none present, NR=none

Malee
Lsslened agolast Gear
Date® Fate Location” Cause PBR® Country” Type®
3/31/2007 Mortality - Outer Banks, NC | EN 1 s NP
Sereus Jeffreys—Ledge;
9/24/2008 rjury 2110 | NH EN 1 XY NP
L2008 LA 224 | Brupopdelc O | BB 1 XU GY
Sheale—oi—or
Serious Cape—Lookout,
1/27/2009 Injury 3710 | NC EN 1 XC NP
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STATUS OF STOCK

The size of this stock is considered to be extremely low relative to OSP in the U.S. Atlantic EEZ, and this
species is listed as endangered under the ESA. The North Atlantic right whale is considered one of the most
critically endangered populations of large whales in the world (Clapham et al. 1999). A Recovery Plan has been
published for the North Atlantic right whale and is in effect (NMFS 2005). NMFS is presently engaged in evaluating
the need for critical habitat designation for the North Atlantic right whale. Under a prior listing as northern right
whale, three critical habitats, Cape Cod Bay/Massachusetts Bay, Great South Channel, and the Southeastern U.S.,
were designated by NMFS (59 FR 28793, June 3, 1994). Two additional critical habitat areas in Canadian waters,
Grand Manan Basin and Roseway Basm were |dent|f|ed |n Canada s final recovery strategy for the North Atlantic
rlght whale (Brown et aI 2009) A-Na . 3 iew

fem&les—and—eamﬂg—mtewals—m—thts—pepmauer%ubsequent—sStatus reviews by the Natronal Marrne Frsherles
Service eentinue-to-affirms endangered status (NMFES2006-NMFS Northeast Regional Office 2012). The total level

of human-caused mortality and serious injury is unknown, but reported human-caused mortality and serious injury
was a minimum of 4.054.75-right whales per year from 2007-2008 through 20412012. Given that PBR has been set
to 0.9, any mortality or serious injury for this stock can be considered significant. This is a strategic stock because
the average annual human-related mortality and serious injury exceeds PBR, and also because the North Atlantic
right whale is an endangered species.
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HUMPBACK WHALE (Megaptera novaeangliae):
Gulf of Maine Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE
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 asnd\
and Beard 1990). Other North Atlantic feeding grounds
occur off Iceland and northern Norway, including off
Bear Island, Jan Mayen, and Franz Josef Land
(Christensen et al. 1992; Palshgll et al. 1997; M. Moore, { ]
WHOI, pers. comm.). These six regions represent aon]
relatively discrete subpopulations, fidelity to which is :
determined matrilineally (Clapham and Mayo 1987),
andwhich is supported by studies of the mitochondrial 1 &1
genome (Palshgll et al. 1995; Palsbgll et al. 2001) and 1 5 ‘
individual animal movements (Stevick et al. 2006). In 3N /Vz-r" e
early stock assessment reports, the North Atlantic l i I
humpback whale population was treated as a single stock #
for management purposes (Waring et al. 1999). |5 I
Subsequently, a decision was made to reclassify the Gulf ,,,w_é\ - Lo
of Maine as a separate feeding stock (Waring et al. 2000) 1N
based upon the strong fidelity by individual whales to this 1 \ T
region, and the attendant assumption that, were this 1 1) .
subpopulation wiped out, repopulation by immigration M:‘;?Jj B Stipboard Sightings
from adjacent areas would not occur on any reasonable ¥
management timescale. 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  igure 1. Distribution of humpback whale sightings
management unit (IWC 2002). from NEFSC and SEFSC shipboard and aerial surveys

During the summers of 1998 and 1999, the Northeast ~ during the summers of 1995, 1998, 1999, 2002, 2004,
Fisheries Science Center conducted surveys for humpback 2006, 2007, 2008, 2010 and 2011. Isobaths are the
whales on the Scotian Shelf to establish the occurrence ~ 100-m, 1000-m and 4000-m depth contours.
and population identity of the animals found in this
region, which lies between the well-studied populations of the Gulf of Maine and Newfoundland. Photographs from
both surveys were compared to both the overall North Atlantic Humpback Whale Catalogue and a large regional
catalogue from the Gulf of Maine (maintained by the College of the Atlantic and the Provincetown 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). Comparable
rates of exchange were obtained from the southern (28%, n=10 of 36 whales) and northern (27%, n=4 of 15 whales)
ends of the Scotian Shelf, despite the additional distance of nearly 100 nautical miles (one whale was observed in
both areas). In contrast, all of 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. The sighting histories of the 14 Scotian Shelf whales matched to the Gulf of Maine
suggested that many of them were transient through the latter area. There were no matches between the Scotian
Shelf and any other North Atlantic feeding ground, except the Gulf of Maine; however, instructive comparisons are
compromised by the often low sampling effort in other regions in recent years. Overall, it appears that the northern
range of many members of the Gulf of Maine stock does not extend onto the Scotian Shelf.

During winter, whales from most North Atlantic feeding areas (including the Gulf of Maine) mate and calve in
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the West Indies, where spatial and genetic mixing among feeding groups occurs (Katona and Beard 1990; Clapham
et al. 1993; Palsball et al. 1997; Stevick et al. 1998). A few whales likely using eastern North Atlantic feeding areas
migrate to the Cape Verde Islands (Reiner et al. 1996; Wenzel et al. 2009). In the West Indies, the majority of
whales are found in the waters of the Dominican Republic, notably on Silver Bank and Navidad Bank, and in
Samana Bay (Balcomb and Nichols 1982; Whitehead and Moore 1982; Mattila et al. 1989; Mattila et al. 1994).
Humpback whales are also found at much lower densities throughout the remainder of the Antillean arc, from Puerto
Rico to the coast of Venezuela (Winn et al. 1975; Levenson and Leapley 1978; Price 1985; Mattila and Clapham
1989). Although recognition of 2 breeding areas for North Atlantic humpbacks is the prevailing model, several
observations suggests that our knowledge of breeding season distribution is far from complete (see Smith and Pike
2009).

All whales from this stock may not migrate to the West Indies every winter, because significant numbers of
animals may be found in mid- and high-latitude regions at this time (Clapham et al. 1993; Swingle et al. 1993) and
some individuals have been resighted across a winter season (Clapham et al. 1993; Robbins 2007). Acoustic
recordings made ien Stellwagen Bank National Marine Sanctuary in 2006 and 2008 detected humpback song in
almost all months, including throughout the winter (Vu et al. 2012). This confirms the presence of male humpback
whales in the area (a mid-latitude feeding ground) through the winter in these years. In addition, photographic
records from Newfoundland have shown a number of adult humpbacks remain there year-round, particularly on the
island’s north coast. In collaboration with colleagues in the French islands of St. Pierre and Miquelon, a new
photographic catalogue and concurrent matching effort is being undertaken for this region (J. Lawson, DFO, pers.
comm.).

An increased number of sightings of humpback whales in the vicinity of the Chesapeake and Delaware Bays
occurred in 1992 (Swingle et al. 1993). Wiley et al. (1995) reported that 38 humpback whale strandings occurred
during 1985—-1992 in the U.S. mid-Atlantic and southeastern states. Humpback whale strandings increased,
particularly along the Virginia and North Carolina coasts, and most stranded animals were sexually immature; in
addition, the small size of many of these whales strongly suggested that they had only recently separated from their
mothers. Wiley et al. (1995) concluded that these areas were becoming an increasingly important habitat for juvenile
humpback whales and that anthropogenic factors may negatively impact whales in this area. There have also been a
number of wintertime humpback sightings in coastal waters of the southeastern U.S—NMFES-unpublished-data;-New
England-Aquarium-unpublished-data). Whether the increased numbers of sightings represent a distributional change,
or are simply due to an increase in sighting effort and/or whale abundance, is unknown.

A key question with regard to humpback whales off the southeastern and mid-Atlantic states is their population
identity. This topic was investigated using fluke photographs of living and dead whales observed in the region
(Barco et al. 2002). In this study, photographs of 40 whales (alive or dead) were of sufficient quality to be compared
to catalogs from the Gulf of Maine (i.e., the closest feeding ground) and other areas in the North Atlantic. Of 21 live
whales, 9 (43%) matched to the Gulf of Maine, 4 (19%) to Newfoundland, and 1 (4.8%) to the Gulf of St Lawrence.
Of 19 dead humpbacks, 6 (31.6%) were known Gulf of Maine whales. Although the population composition of the
mid-Atlantic is apparently dominated by Gulf of Maine whales, lack of photographic effort in Newfoundland makes
it likely that the observed match rates under-represent the true presence of Canadian whales in the region. A new
photographic catalog and concurrent matching effort is being undertaken for this region which may improve
knowledge in this regard. Barco et al. (2002) suggested that the mid-Atlantic region primarily represents a
supplemental winter feeding ground used by humpbacks.

In New England waters, feeding is the principal activity of humpback whales, and their distribution in this
region 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 when 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 taken (Paquet et al. 1997). Commercial depletion of herring
and mackerel led to an increase in sand lance in the southwestern Gulf of Maine in the mid-1970s, with a concurrent
decrease in humpback whale abundance in the northern Gulf of Maine. Humpback whales were densest over the
sandy shoals in the southwestern Gulf of Maine favored by the sand lance during much of the late 1970s and early
1980s, and humpback distribution appeared to have shifted to this area (Payne et al. 1986). An apparent reversal
began in the mid-1980s, and herring and mackerel increased as sand lance again 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.). Humpback whales were few in nearshore Massachusetts waters in
the 1992—-1993 summer seasons. They were more abundant in the offshore waters of Cultivator Shoal and on the
Northeast Peak on Georges Bank and on Jeffreys Ledge; these latter areas are traditional locations of herring
occurrence. In 1996 and 1997, sand lance and therefore humpback whales were once again abundant in the



Stellwagen Bank area. However, unlike previous cycles, when an increase in sand lance corresponded to a decrease
in herring, herring remained relatively abundant in the northern Gulf of Maine, and humpbacks correspondingly
continued to occupy this portion of the habitat, where they also fed on euphausiids (Wienrich et al. 1997). Diel
patterns in humpback foraging behavior have been shown to correlate with diel patterns in sand lance behavior
(Friedlaender et al. 2009).

In early 1992, a major research program known as the Years of the North Atlantic Humpback (YONAH) (Smith
et al. 1999) was initiated. This was a large-scale, intensive study of humpback whales throughout almost their entire
North Atlantic range, from the West Indies to the Arctic. During two primary years of field work, photographs for
individual identification and biopsy samples for genetic analysis were collected from summer feeding areas and
from the breeding grounds in the West Indies. Additional samples were collected from certain areas in other years.
Results pertaining to the estimation of abundance and to genetic population structure are summarized below.

POPULATION SIZE

North Atlantic Population

The overall North Atlantic population (including the Gulf of Maine), derived from genetic tagging data
collected by the YONAH project on the breeding grounds, was estimated to be 4,894 males (95% CI1=3,374-7,123)
and 2,804 females (95% Cl=1,776-4,463) (Palshgll et al. 1997). Because the sex ratio in this population is known to
be even (Palsbgll et al. 1997), the excess of males is presumed a result of sampling bias, lower rates of migration
among females, or sex-specific habitat partitioning in the West Indies; whatever the reason, the combined total is an
underestimate of overall population size. Photographic mark-recapture analyses from the YONAH project provided
an ocean-basin-wide estimate of 11,570 animals during 1992/1993 (CV=0.068, Stevick et al. 2003), and an
additional genotype-based analysis yielded a similar but less precise estimate of 10,400 whales (CV=0.138, 95%
Cl1=8,000 to 13,600) (Smith et al. 1999).

Gulf of Maine stock - earlier estimates

Please see Appendix IV for earlier estimates. As recommended in the GAMMS Workshop Report (Wade and
Angliss 1997), estimates older than eight years are deemed unreliable and should not be used for PBR
determinations.

Gulf of Maine Stock - Recent surveys and abundance estimates

An abundance estimate of 847 animals (CV=0.55) was derived from a line-transect sighting survey conducted
during August 2006, which covered 10,676 km of trackline from the 2000-m depth contour on the southern edge of
Georges Bank to the upper Bay of Fundy and to the Gulf of St. Lawrence (Table 1; Palka pers. comm.). Photo-
identification evidence indicates a 25% exchange rate between whales on the Scotian Shelf and the catalogued Gulf
of Maine population (Clapham et al. 2003), which suggest that a 25% correction factor should be applied to the
humpback population estimate from the Scotian Shelf stratum. Because the Scotian Shelf was surveyed during 2006,
the 25% correction factor was applied to only the 2006 abundance estimate. In contrast to 2006, a line-transect
based abundance estimate for humpbacks on the Scotian Shelf based on the 2007 Canadian component of the Trans-
North Atlantic Sighting Survey (TNASS) survey was 2,612 (CV=0.26) whales (Lawson and Gosselin 2011).

An abundance of 335 (CV=0.42) humpback whales was estimated from a line-transect survey conducted during
June-August 2011 by ship and plane (Palka 2012). The aerial portion that contributed to the abundance estimate
covered 5,313 km of tracklines that were over waters north of New Jersey and shallower than the 100-m depth
contour through the U.S. and Canadian Gulf of Maine and up to and including the lower Bay of Fundy. The
shipboard portion covered 3,107 km of tracklines that were in waters that were deeper than the 100-m depth contour
out to beyond the U.S. EEZ. Both sighting platforms used a two-simultaneous-team data collection procedure, which
allows estimation of abundance corrected for perception bias (Laake and Borchers, 2004). Estimation of abundance
was based on the independent observer approach assuming point independence (Laake and Borchers 2004) and
calculated using the mark-recapture distance sampling option in the computer program Distance (version 6.0, release
2, Thomas et al. 2009). This estimate did not include the portion of the Scotian Shelf that is known to be part of the
range used by Gulf of Maine humpback whales. These various line-transect surveys lack consistency in geographic



coverage, and because of the mobility of humpback whales, pooling stratum estimates across years to produce a
single estimate is not advisable. However, similar to an estimate that appeared in Clapham et al. (2003), J. Robbins
(Provincetown Center for Coastal Studies, Pers comm.) used photo-id evidence of presence (see Robbins 2009,
2010, 2011 for data description) to calculate the minimum number alive of catalogued individuals seen during the
2008 feeding season within the Gulf of Maine, or seen both before and after 2008, plus whales seen for the first time
as non-calves in 2009. That procedure placed the minimum number alive in 2008 at 823 animals.

Minimum Population Estimate

For statistically-based estimates, the minimum population estimate is the lower limit of the two-tailed 60%
confidence interval of the log-normally distributed best abundance estimate. This is equivalent to the 20th percentile
of the log-normal distribution as specified by Wade and Angliss (1997). The most recent line-transect survey, which
did not include the Scotian Shelf portion of the stock, produced an estimate of abundance for Gulf of Maine
humpback whales of 331 animals (CV=0.48) with a resultant minimum population estimate for this stock of 228
animals. The line-transect based Nmin is unrealistic because at least 500 uniquely identifiable individual whales
from the GOM stock were seen during the calendar year of that survey and the actual population would have been
larger because re-sighting rates of GOM humpbacks have historically been <1 (Robbins 2007). Using the minimum
count from at least 2 years prior to the year of a stock assessment report allows time to resight whales known to be
alive prior to and after the focal year. Thus, the minimum population estimate is set to the 2008 mark-recapture
based count of 823.

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 (Npes;) and coefficient of variation (CV). Note
that the second row represents the results from an analysis of resights of individually identified animals.

Month/Year Type Npest cv
Aug 2006 S. Gulf of Maine to upper Bay of Fundy to Gulf of 847 0.55
St. Lawrence
Jun-Oct 2008 Gulf of Maine and Bay of Fundy 823 0
Jun-Aug 2011 Virginia to lower Bay of Fundy 335 0.42

Current Population Trend

As detailed below, the most recent available data suggest that the Gulf of Maine humpback whale stock is
characterized by a positive trend in size. This is consistent with an estimated average trend of 3.1% (SE=0.005) in
the North Atlantic population overall for the period 1979-1993 (Stevick et al. 2003), although there are no feeding-
area-specific estimates.

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%
(CVv=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 (Branddo 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 Brandéo et al. (2000). This suggests that the observed rate of 6.5% (Barlow and 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 confidence limits were not provided (because maturation parameters could not be
estimated), both estimates of population growth rate are outside the 95% confidence intervals of the previous




estimate of 6.5% for the period 1979 to 1991 (Barlow and Clapham 1997). More recent work by Robbins (2007)
places apparent survival of calves at 0.664 (95% CI: 0.517-0.784), a value intermediate between those used by
Barlow and Clapham (1997).

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 and Angliss 1997). The minimum
population size for the Gulf of Maine stock is 823 whales. The maximum productivity rate is 0.065. The recovery
factor, which accounts for endangered, depleted, or threatened stocks, or stocks of unknown status relative to
optimum sustainable population (OSP) is assumed to be 0.10 because this stock is listed as an endangered species
under the Endangered Species Act {fESA). PBR for the Gulf of Maine humpback whale stock is 2.7 whales.

ANNUAL HUMAN-CAUSED SERIOUS INJURY AND MORTALITY

For the period 20087 through 20121, the minimum annual rate of human-caused mortality and serious injury to
the Gulf of Maine humpback whale stock averaged 9:64110.15:2 animals per year. This value includes incidental
fishery interaction records, 89-28.75; and records of vessel collisions, 1.42:0 (Table 2; Cole and Henry in prep2013).

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, discussion is primarily limited to
those records considered to be confirmed human-caused mortalities or serious injuries.

estimate:

To better assess human impacts (both vessel collision and gear entanglement) there needs to be greater
emphasis on the timely recovery of carcasses and complete necropsies. The literature and review of records
described here suggest that there are significant human impacts beyond those recorded in the data assessed for
serious injury and mortality. For example, a study of entanglement-related scarring on the caudal peduncle of 134
individual humpback whales in the Gulf of Maine suggested that between 48% and 65% had experienced
entanglements (Robbins and Mattila 2001). 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.

Background

As with right whales, human impacts (vessel collisions and entanglements) may be slowing recovery of the
humpback whale population. Van der Hoop et al. (2012) reviewed 1762 mortalities and serious injuries recorded for
8 species of large whales in the Northwest Atlantic for the 40 years 1970--2009. Of 473 records of humpback
whales, cause of death could be attributed for 203. Of the 203, 116 (57%) mortalities were caused by entanglements
in fishing gear, and 31 (15%) were attributable to vessel strikes.

Robbins and Mattila (2001) reported that males were more likely to be entangled than females. Annually
updated inferences made from scar prevalence and multistate models of GOM humpback whales that (1) younger
animals are -more likely to become entangled than adults, (2) juvenile scarring rates may be trending up, (3) maybe
less than 10% of humpback entanglements are ever reported, and (4) 3 % of the population maybe dying annually as



the result of entanglements (Robbins 2009, 2010, 2011, 2012). Humpback whale entanglements also occur in
relatively high numbers in Canadian waters. Reports of interactions with fixed fishing gear set for groundfish around
Newfoundland averaged 365 annually from 1979 to 1987 (range 174-813). An average of 50 humpback whale
entanglements (range 26-66) was reported annually between 1979 and 1988, and 12 of 66 humpback whales
entangled in 1988 died (Lien et al. 1988). A total of 965 humpbacks wasere reported entangled in fishing gear in
Newfoundland and Labrador from 1979 to 2008 (Benjamins et al. 20412012). Volgenau et al. (1995) reported that
in Newfoundland and Labrador, cod traps caused the most entanglements and entanglement mortalities (21%) of
humpbacks between 1979 and 1992. They also reported that gillnets were the primary cause of entanglements and
entanglement mortalities (20%) of humpbacks in the Gulf of Maine between 1975 and 1990. In more recent times,
following the collapse of the cod fishery, groundfish gillnets for other fish species and crab pot lines have been the
most common sources of humpback entanglement in Newfoundland. Since the crab pot fishery is primarily an
offshore activity on the Grand Banks, these entanglements are hard to respond to and are likely underreported. One
humpback whale was reported released alive (status unknown) from a herring weir off Grand Manan in 2009 (H.
Koopman, UNC Wilmington, pers. comm.).

Wiley et al. (1995) reported that serious injuries attributable to ship strikes are more common and probably
more serious than those from entanglements, but this claim is not supported by more recent analysis (van der Hoop
et al. 2012). Furthermore, in the NMFS records for 2007-threugh-20112008 through 2012, there are 710 reports of
serious injuries and mortalities as a result of collision with a vessel and 4150 serious injuries and mortalities
attributed to entanglement. Because it has never been shown that serious injuries and mortalities related to ships or
to fisheries interactions are equally detectable, it is unclear as to which human source of mortality is more prevalent.
A major aspect of vessel collision that will be cryptic as a serious injury is blunt trauma, where when lethal it is
usually undetectable from an external exam (Moore et al. 2013). No whale involved in the recorded vessel collisions
had been identified as a member of a stock other than the Gulf of Maine stock at the time of this writing (Cole and
Henry 2013).

New Serious Injury Guidelines

NMFS updated its serious injury designation and reporting process, which uses guidance from previous serious
injury workshops, expert opinion, and analysis of historic injury cases to develop new criteria for distinguishing
serious from non-serious injury (Angliss and DeMaster 1998; Andersen et al. 2008; NOAA 2012). NMFS defines
serious injury as an “injury that is more likely than not to result in mortality.”- All injury determinations for this
stock assessment were performed under the new guidelines. The new process involves proration of serious injury

determmatlons Where there is uncertainty reqardlnq the severlty or cause.

Fishery-Related Serious Injuries and Mortalities

A description of fisheries is provided in Appendix Ill. Two mortalities were observed in the pelagic drift gillnet
fishery, one in 1993 and the other in 1995. In winter 1993, a juvenile humpback was observed entangled and dead in
a pelagic drift gillnet along the 200-m isobath northeast of Cape Hatteras. In early summer 1995, a humpback was
entangled and found dead in a pelagic drift gillnet on southwestern Georges Bank. Additional reports of mortality
and serious injury, as well as description of total human impacts, are contained in records maintained by NMFS. A
number of these records (11 entanglements involving lobster pot/trap gear) from the 1990—1994 period were the
basis used to reclassify the lobster fishery (62 FR 33, Jan. 2, 1997). Large whale entanglements are rarely observed
during fisheries sampling operations. However, during 2008, 3 humpback whales were observed as incidental
bycatch: 2 in gillnet gear (1 no serious injury; 1 undetermined) and 1 in a purse seine (released alive) and-, in 2011 a
humpback was caught on an observed gillnet trip (disentangled and released free of gear; Cole and Henry 2013), and
in 2012 there was an observed interaction with a humpback whale in mid-Atlantic gillnet gear (non-serious injury).
A recent review (Cassoff et al. 2011) describes in detail the types of injuries that baleen whales, including
humpbacks, suffer as a result of entanglement in fishing gear.

For this report, the records of dead, injured, and/or entangled humpbacks (found either stranded or at sea) for
the period 29%2008 2008 through 20412012 were reviewed. Entanglements—accounted—for—eight—meortalities—and

3541 —With no evidence to the contrary, all events were assumed to involve
members of the Gulf of Maine stock. Whlle these records are not statistically quantifiable in the same way as
observer fishery records, they provide some indication of the minimum frequency of entanglements. Specifically to
this stock, if the calculations of Robbins (2011 and 2012) are reasonable then the 3% mortality due to entanglement
that they calculate equates to a minimum average rate of 25, which is nearly 10 times PBR.




Table 2. Confirmed human-caused mortality and serious injury records of Humpback Whales (Megaptera novaeanglic

where the cause was assigned as either an entanglement (EN) or a ship-vessel strike (SSVS): 20072008—2044-2012 2

1D Location”

Assigned
Cause

Value
against
PBR®

Country”

Ge
Y

Date”

Fate

Location”

Assigned

Value
against

Cause

PBR®

Country®

Gear
Type®

Description

1/6/2008

Serious
Injury

off Cape
Lookout, NC

=

Line cutting into
right pectoral
flipper in several
places.
Moderate
cyamid load and
appears
emaciated.

1/10/08

Unknown

off

Wilmington,
NC

0.75

H/MF

Entanglement

configuration
unknown.

5/7/2008

Unknown

Brillo

off
Provincetown
MA

0.75

Extent of

entanglement
unclear--
previously
embedded wrap

on body appears
to have shifted

aft. Thin and has
some cyamidss:,
Mhowever
moving around
actively in a
feeding group
during last
sighting.

5/30/2008

Mortality

Georges Bank

=

Constricting
body and head
wrap. Open

wound on right
pectoral.

6/9/2008

Mortality

Georges Bank

=

Constricting
body wrap.

7/8/2008

Serious
Injury

Estuary

off Wellfleet
MA

=

Anchored. Cuts
were made, but
no gear was
removed.
Animal was
emaciated and
had moderate
cyamid




coverage. Deep
wounds in fluke

blades from

gear. Hunched

over position
maintained after

cuts were made
to the gear.

7/2008

Unknown

off Chatham
MA

Left pectoral
pinned. Partial
disentanglement.
Remaining
configuration
unknown.

7/13/2008

Unknown

off Monomoy
Point, MA

Entanglement

configuration
unknown.

8/13/2008

Serious
Injury

off Montauk
NY

=

Wraps around
tail, polyball
attached, but full
entanglement

configuration
unknown.

Partial
disentanglement.
Whale
emaciated
lethargic and

with heavy
cyamid load.

8/21/2008

Serious
Injury

off Chatham
MA

=

No wraps or
weighted gear.
Sloughing skin
& extensive
scuffing indicate
health decline.
Therefore SI. No
1D-orresights.

9/20/2008

Unknown

Cranny

off Brier
Island, Nova
Scotia

0.75

Full extent of
entanglement
unclear--at least
4 non-
constricting

body wraps
around

midsection and
peduncle.

11/4/2008

Mortality

Assateague,
MD

=

Cranial fractures
w/ associated
hemorrhaging.

11/8/2008

Unknown

Nova Scotia

0.75

Disentangled by
fishermen. No
photos or
description of

entanglement.
Unknown if all




gear removed.

2/8/2009

Mortality

Cape Fear,
NC

=

Evidence of

entanglement at
mouthline
peduncle, &
pectoral w/
associated

hemorrhaging:.
eEmaciated.

2/16/2009

Mortality

Nags Head,
NC

=

Evidence of

entanglement
involving
anchoring or
heavily

weighted gear
w/ associated

hemorrhaging.

2/25/2009

Serious
Injury

off Sandy
Hook, NJ

=

Anchored.

Disentangled but
Sl due to
deformed body
position that did
not substantially

improve after
disentanglement.

4/9/2009

Unknown

off
Provincetown
MA

0.75

Full

configuration
unknown.

4/11/2009

Unknown

off
Gloucester
MA

0.75

Configuration
unclear--

unknown if

body wrap is
loose or

constricting. No
photos.

5/23/2009

Unknown

off
Provincetown
MA

0.75

Entanglement

configuration
unknown.

6/9/2009

Serious
Injury

Inukshuk

off
Provincetown
MA

=

Constricting
body wrap.

9/12/2009

Unknown

2008 Calf

off White

of
Touchdown

Island, Nova
Scotia

0.75

Swam out of

entrapment in
weir, but
carrying some

gear in an
unknown

configuration.

9/16/2009

Unknown

off Halifax
Nova Scotia

0.75

Entanglement

configuration
unknown.




10/20/2009

Serious
Injury

off Halifax
Nova Scotia

=

Disentangled,

but in poor
condition:

emaciated,

heavy cyamid
load, lethargic.

11/20/2009

Unknown

off Goat
Island, NC

0.75

Entanglement

configuration
unknown.

3/7/2010

Serious
Injury

off Ponte
Vedra Beach
FL

=

Constricting
body & flipper
wraps. May
have shed some
or all of gear,
but severe health
decline--
emaciated

heavy cyamid
load.

3/13/2010

Mortality

Ocean City
Inlet, MD

=

Skull fractures
w/ associated
hemorrhaging

5/5/2010

Serious
Injury

off

Northampton,
VA

=

Wrap around
fluke blades

near insertion

and trailing gear.
Young/small
whale and gear

likely to become
constricting.

5/8/2010

Mortality

off Point
Judith, RI

=

Evidence of

constricting gear
w/ associated

hemorrhagings;.
Fluid filled

lungs.

5/15/2010

Mortality

Hatteras Inlet
NC

=

Live stranding-
-euthanized.

Necrotic
infected wounds
at base of flukes
and chronic
abrasions on
head.

5/28/2010

Mortality

off Martha's

Vineyard,
MA

=

Evidence of

entanglement w/
associated

bruising &
edema.

6/10/2010

Mortality

Jones Beach
State Park
NY

=

Extensive

hemorrhage &
edema on right
dorsal lateral

surface.




7/4/2010

Mortality

off Ocean

City Inlet,
MD

=

Extensive
hemorrhage &
edema to left
lateral area.

7/26/2010

Unknown

off Chatham
MA

0.75

Configuration
and extent of

entanglement
unknown.

8/13/2010

Serious
Injury

off Orleans
MA

=

Partial

disentanglement,
but remaining

head wrap likely
to become

constricting.

8/20/2010

Serious
Injury

Chili

off
Provincetown
MA

=

Embedded

wraps, skinny,
moderate
cyamids

indicating health
decline.

9/10/2010

Unknown

off White
Head Island
Nova Scotia

0.75

Configuration of

entanglement
unknown.

10/2/2010

Unknown

off
Provincetown
MA

0.75

Entanglement

configuration
unknown.

Unable to
confirm if a

resight of
8/20/10 event.

11/27/2010

Mortality

off Grand
Manan Island
New
Brunswick

=

Evidence of

constricting
wraps
on fluke,

peduncle, &
pectoral

12/23/2010

Serious
Injury

off Port

Everglades
Inlet, FL

=

Evidence of
recent
constricting

entanglement
and severe

health decline.

1/7/2011

Serious
Injury

off Oregon
Inlet, NC

=

Extensive

entanglement
with netting
covering
majority of body

including head
and blowholes.

Anchored.

2/1/2011

Serious
Injury

EKG

off Bar
Harbor, ME

=

Anchored. Cuts
were made to

gear but whale
still anchored.




3/7/2011

Mortality

Thorofare
Bay, NC

=

Live stranded
with 8 deep
lacerations
across back.
Euthanized.

4/11/2011

Unknown

off Rockport

MA

0.75

Entanglement

configuration
unknown.

5/5/2011

Mortality

Little

Compton, Rl

=

Hemorrhaging at
left jaw
associated w/
blunt trauma.

5/27/2011

Mortality

Island Beach
State Park, NJ

=

5 broken
vertebral
processes along
left side w/
associated
hemorrhaging.

5/30/2011

Unknown

off Orleans
MA

0.75

Entanglement

configuration
unknown.

7/2/2011

Serious
Injury

off

Provincetown

MA

=

Young whale.

Missing flukes
attributed to

chronic

entanglement.
Laceration due

to SVS appears
minor.
Significant
health decline
emaciated.

7/9/2011

Unknown

off Monomoy

Island, MA

0.75

Entanglement

configuration
unknown.

7/10/2011

Unknown

off Monomoy

Island, MA

0.75

Report was of

two entangled
whales but could

not confirm that
both were

entangled.
Configuration of

entanglement
unknown.

7/21/2011

Unknown

off Oregon
Inlet, NC

0.75

Entanglement

configuration
unknown.

10/10/2011

Serious
Injury

Clutter

off Grand

Manan Island

New
Brunswick

=

Constricting

wraps embedded
at fluke

insertion.

4/29/2012

Serious
Injury

off Chatham
MA

=

S| based on

description of
body position




which indicates
constriction

off Louisber
5/27/2012 | Unknown - Nova Scotia EN 0.75 CN

pPartial ty
disentanglement.
Original and
final
configurations
unclear, likely
not life-
threatening, but

description is
insufficient

off
Serious Gloucester
7/29/2012 Injury - MA EN

=
X
C

Calf with line

cutting into
peduncle

off
Serious Provincetown
8/4/2012 Injury Aphid MA EN 1 XU

Line exiting
both sides of
mouth, under

flippers, twisting
together aft of
the dorsal fin
and trailing 75 ft
past flukes; no
wraps:. Health
decline — thin
with graying
skin.

off
Serious Provincetown
8/24/2012 Injury Forceps MA EN 1 us

NR

Closed

{possibly
weighted},
bridle w/ large
tangle of line
just above left
eye. Sl due to
odd behavior
and apparent
difficulty
staying at the
surface.

1.40 ( 1.40/ 0.00/ 0.00/
Shipstrike (US/CN/XU/XC) 0.00)

Five-year 8.2075 (14.952.3/ 0.50/
totalsaverages Entanglement (US/CN/XU/XC) 4,495/ 1.00)

a. For more details on events please see Cole and Henry in prep and Henry et al. in prep.

b. 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.

c. Mortality events are counted as 1 against PBR. Serious injury events have been evaluated using NMFS

guidelines (NOAA 2012)

d. CN=Canada, US=United States, XC=Unassigned 1st sight in CN, XU=Unassigned 1st sight in US




e. H=hook, GN=qillnet, GU=gear unidentifiable, MF=monofilament, NP=none present, NR=none

recovered/received, PT=pot/trap, WE=weir

Serious 4-nm-E-of Beach
L27/2007 | injury | - HavenNJ EN 1 XU NF
50-yards—offshore
of —Gallery —Row
Rd—Nags—Head;
off
Wachapreague;

5/10/2007 | Mortality | - MA ss 1 us -
5/13/2007 | Mortality |- Rockport MA | SS 1 us -
Wildeat—Knoll;

Serious =24 nm-NNE—of
6/23/2007 |  Injury Egg Toss | Race Point, MA | EN 1 XU NF
6/24/2007 |  Mortality Tofu Stelwagen Bank | SS 1 us -
48 nm-S-of Block
9/7/2007 | Unknown |- Island R} EN 075 x4 NE
Lessthan1/2 mi
from—shore—off
Weekapaug
Ocean—Sands;
12/21/2007 |  Mortality | - Corolla NG | EN 1 XY NF
Serious 20-nm-S-—of Cape
/62008 | Injury | - Lookeut, NC | EN 1 xu NF
= 80—mi—NEof
southwest—corner
of—Stellwagen
5/7/2008 | Unknown Brile | Bank EN 075 x4 NE
5/30/2008 | Mortality | - GeorgesBank | EN 1 XU NF
6/9/2008 | Mortality | - GeorgesBank | EN 1 us P
Serious Nauset——Inlet;
7812008 |  Injury Estuary | CapeCodiyMA | EN 1 us Gl
off—Monomoy
#43/2008 | Unknown |- MA EN 075 XU NF
Serious =125 mi-due-E-of
8/13/2008 |  injury | - NJ-coast EN 1 XU NF
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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 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 mvoked in offshore waters of coastal New England and the Gulf of Maine when-an-estimated-minimum-of 12—
. Biotoxin analysesPreliminary-tests
of samples taken from some of these Whales found saX|toxm at very low/questionable levels andwere-positivefor
domoic acid at low levels, but neither were adequately documentedit-is-currenthy-unknown-what-levels-would-affect
the-whales and therefore no def|n|t|ve conclusmns ean—yetcould be drawn-regarding the cause-of this-event or-its

3 ation. Seven humpback whales were considered part
of a Iarge 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. Causes of these UME events have not been
determined.

STATUS OF STOCK

NMFS recenthy-has concluded a global humpback whale status review, the report of which is being finalized.
NMFS will include the relevant results of this review in the SARs when they are available. The status of the North
Atlantic humpback whale population was the topic of an International Whaling Commission Comprehensive
Assessment in June 2001, and again in May 2002. These meetings conducted a detailed review of all aspects of the
population and made recommendations for further research (IWC 2002). Although recent estimates of abundance
indicate continued-pepulation-growth,-the-size-of thea stable or growing -humpback whale population, the stock may
be below OSP in the U.S. Atlantic EEZ. A Recovery Plan was published and is in effect (NMFS 1991). There are
insufficient data to reliably determine current population trends for humpback whales in the North Atlantic overall.
The average annual rate of population increase for this stock was estimated at 3.1% (SE=0.005, Stevick et al. 2003).
An analysis of demographic parameters for the Gulf of Maine (Clapham et al. 2003) suggested a lower rate of




increase than the 6.5% reported by Barlow and Clapham (1997), but results may have been confounded by
distribution shifts. The total level of U.S. fishery-caused mortality and serious injury is unknown, but reported levels
are more than 10% of the calculated PBR and, therefore, cannot be considered to be insignificant or approaching a
zero mortality and serious injury rate. This is a strategic stock because the average annual human-related mortality
and serious injury exceeds PBR, and because the North Atlantic humpback whale is an endangered species.
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FIN WHALE (Balaenoptera physalus):
Western North Atlantic Stock

STOCK DEFINITION AND GEOGRAPHIC
RANGE
The Scientific Committee of the International
Whaling Commission (IWC) has proposed stock
boundaries for North Atlantic fin whales. Fin whales
off the eastern United States, Nova Scotia and the
southeastern coast of Newfoundland are believed to
constitute a single stock under the present IWC
scheme (Donovan 1991). Hewever;Although the
stock identity of North Atlantic fin whales has
received relativelytttlemuch recent attention_from
the IWC,; and-whether-the current stock boundaries
i iologicall isolated . |

beearemain —uncertain. The existence of a
subpopulation structure was suggested by local
depletions  that resulted from commercial
overharvesting (Mizroch et al. 1984).

A genetic study conducted by Bérubé et al.
(1998) using both mitochondrial and nuclear DNA
provided strong support for an earlier population
model proposed by Kellogg (1929) and others. This
postulates the existence of several subpopulations of
fin whales in the North Atlantic and Mediterranean
with limited gene flow among them. Bérubé et al.
(1998) also proposed that the North Atlantic
population showed recent divergence due to climatic
changes (i.e., postglacial expansion), as well as
substructuring over even relatively short distances.
The genetic data are consistent with the idea that
different subpopulations use the same feeding ground, a
hypothesis that was also originally proposed by Kellogg
(1929)._More recent genetic studies have called into
question conclusions drawn from early allozyme work
(Olsen et al. 2014) and North Atlantic fin whales show
a very low rate of genetic diversity throughout their
range excluding the Mediteranean (Pampoulie et al.

2008).
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Figure 1. Distribution of fin whale sightings from
NEFSC and SEFSC shipboard and aerial surveys during
the summers of 1995, 1998, 1999, 2002, 2004, 2006,
2007, 2008, 2010 and 2011 and DFO’s 2007 TNASS
survey. Isobaths are the 100-m, 1000-m and 4000-m
denth contours.

Fin whales are common in waters of the U. S. Atlantic Exclusive Economic Zone (EEZ), principally from Cape
Hatteras northward (Figure 1). Fin whales accounted for 46% of the large whales and 24% of all cetaceans sighted
over the continental shelf during aerial surveys (CETAP 1982) between Cape Hatteras and Nova Scotia during
1978-82. While much remains unknown, the magnitude of the ecological role of the fin whale is impressive. In this
region fin whales are the dominant large cetacean species during all seasons, having the largest standing stock, the
largest food requirements, and therefore the largest influence on ecosystem processes of any cetacean species (Hain

et al. 1992; Kenney et al. 1997).

New England waters represent a major feeding ground for fin whales. There is evidence of site fidelity by
females, and perhaps some segregation by sexual, maturational or reproductive class in the feeding area (Agler et al.
1993). Seipt et al. (1990) reported that 49% of fin whales sighted on the Massachusetts Bay area feeding grounds



were resighted within the same year, and 45% were resighted in multiple years. The authors suggested that fin
whales on these grounds exhibited patterns of seasonal occurrence and annual return that in some respects were
similar to those shown for humpback whales. This was reinforced by Clapham and Seipt (1991), who showed
maternally-directed site fidelity for fin whales in the Gulf of Maine.
Hain et al. (1992), based on an analysis of neonate stranding data, suggested that calving takes place during
| October to January in latitudes of the U.S. mid-Atlantic region; however, it is unknown where calving, mating; and
wintering occurs for most of the population. Results from the Navy's SOSUS program (Clark 1995) indicate a
substantial deep-ocean distribution of fin whales. It is likely that fin whales occurring in the U.S. Atlantic EEZ
undergo migrations into Canadian waters, open-ocean areas, and perhaps even subtropical or tropical regions.
However, the popular notion that entire fin whale populations make distinct annual migrations like some other
mysticetes has questionable support in the data; in the North Pacific, year-round monitoring of fin whale calls found
no evidence for large-scale migratory movements (Watkins et al. 2000).

POPULATION SIZE
The best abundance estimate available for the western North Atlantic fin whale stock is 3;5221,618

(CV=0.2733). This is the estimate derived from the Canadian—TFrans-North-Atlantic-Sighting-Survey(FNASS)}-n
July—August 20072011 NOAA shipboard surveys and is considered best because it represents the most current data

in spite of the survey not including all of the stock's rangecovered-mere—of-the—fin-whalerange-than-the-other
Surveys.

Earlier abundance estimates

Please see Appendix IV for earlier abundance estimates. As recommended in the GAMMS Il Workshop Report
(Wade and Angliss 1997), estimates older than eight years are deemed unreliable and should not be used for PBR
determinations.

Recent surveys and abundance estimates

An abundance of 2,269 (CV=0.37) fin whales was estimated from an aerial survey conducted in August 2006,
which covered 10,676 km of trackline in the region from the 2000-m depth contour on the southern edge of Georges
Bank to the upper Bay of Fundy and to the entrance of the Gulf of St. Lawrence (Table 1; D. Palka, NEFSC, Woods
Hole, MA, pers. comm.). The value of g(0) used for this estimation was derived from the pooled 2002, 2004 and
2006 aerial survey data.

An abundance estimate of 3,522 (CV=0.27; J. Lawson, DFO, pers. comm.) fin whales was generated from the
TNASS in July-August 2007. This aerial survey covered the area from northern Labrador to the Scotian Shelf,
providing full coverage of the Atlantic Canadian coast (Lawson and Gosselin 2009). The abundance estimates from
this survey have been corrected for perception and availability bias, when possible. In general this involved
correcting for perception bias using mark-recapture distance sampling, and correcting for availability bias using
dive/surface times, as reported in the literature, and the Laake (1997) analysis method (Lawson and Gosselin 2011).

An abundance estimate of 1,595 (CV=0.33) fin whales was generated from a shipboard and aerial survey
conducted during June—August 2011 (Palka 2012). The aerial portion that contributed to the abundance estimate
covered 5,313 km of tracklines that were over waters north of New Jersey from the coastline to the 100-m depth
contour, through the U.S. and Canadian Gulf of Maine and up to and including the lower Bay of Fundy. The
shipboard portion covered 3,107 km of tracklines that were in waters offshore of North Carolina to Massachusetts
(waters that were deeper than the 100-m depth contour out to beyond the U.S. EEZ). Both sighting platforms used a
double-platform data collection procedure, which allows estimation of abundance corrected for perception bias of

| the detected species (Laake and Borchers; 2004). Estimation of the abundance was based on the independent
observer approach assuming point independence (Laake and Borchers 2004) and calculated using the multiple
covariate distance sampling (MCDS) option in the computer program Distance (version 6.0, release 2, Thomas et al.
2009). The abundance estimates of fin whales include a percentage of the estimate of animals identified as fin/sei
whales (the two species being sometimes hard to distinguish). The percentage used is the ratio of positively
identified fin whales to the total number of positively identified fin whales and positively identified sei whales; the
CV of the abundance estimate includes the variance of the estimated fraction.

An abundance estimate of 23 (CV=0.87) fin whales was generated from a shipboard survey conducted
concurrently (June—August 2011) in waters between central Virginia and central Florida. This shipboard survey
included shelf-break and inner continental slope waters deeper than the 50-m depth contour within the U.S. EEZ.
The survey employed two independent visual teams searching with 25x bigeye binoculars. A total of 4,445 km of

| tracklines wasere surveyed, yielding 290 cetacean sightings. The majority of sightings occurred along the



continental shelf break with generally lower sighting rates over the continental slope. Estimation of the abundance
was based on the independent observer approach assuming point independence (Laake and Borchers 2004) and
calculated using the mark-recapture distance sampling option in the computer program Distance (version 6.0, release
2, Thomas et al. 2009).

Table 1. Summary of recent abundance estimates for western North Atlantic fin whales with month, year, and area
covered during each abundance survey, and resulting abundance estimate (Nes) and coefficient of variation
(CV).

Month/Year Area Npest CcVv

Aug 2006 S. Gulf of Maine to upper Bay of Fundy to Gulf of 2,269 037
St. Lawrence

July-Aug 2007 N. Labrador to Scotian Shelf 3,522 0.27

Jun-Aug 2011 Central Virginia to lower Bay of Fundy 1,595 0.33

Jun-Aug 2011 Central Florida to Central Virginia 23 0.76
Central Florida to lower Bay of Fundy

Jun-Aug 2011 (COMBINED) 1,618 0.33

Minimum Population Estimate

The minimum population estimate is the lower limit of the two-tailed 60% confidence interval of the log-
normally 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 fin whales is 3;5221,618
(CVv=0.2%33). The minimum population estimate for the western North Atlantic fin whale is 2;8171,234.

Current Population Trend

A trend analysis has not been conducted for this stock. The statistical power to detect a trend in abundance for
this stock is poor due to the relatively imprecise abundance estimates and long survey interval. For example, the
power to detect a precipitous decline in abundance (i.e., 50% decrease in 15 years) with estimates of low precision
(e.g., CV > 0.30) remains below 80% (alpha = 0.30) unless surveys are conducted on an annual basis (Taylor et al.
2007).

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

Current and maximum net productivity rates are unknown for this stock. Based on photographically identified
fin whales, Agler et al. (1993) estimated that the gross annual reproduction rate was 8%, with a mean calving
interval of 2.7 years.

For purposes of this assessment, the maximum net productivity rate was assumed to be 0.04. This value is based
on theoretical modeling showing that cetacean populations may not grow at rates much greater than 4% given the
constraints of their reproductive life history (Barlow et al. 1995).

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 and Angliss 1997). The minimum
population size is 2;84#1,234. The maximum productivity rate is 0.04, the default value for cetaceans. The recovery
factor, which accounts for endangered, depleted, or threatened stocks, or stocks of unknown status relative to
optimum sustainable population (OSP), is assumed to be 0.10 because the fin whale is listed as endangered under
the Endangered Species Act (ESA). PBR for the western North Atlantic fin whale is 5:62.5.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUS INJURY

For the period 2007-2008 through 20412012, the minimum annual rate of human-caused mortality and serious
injury to fin whales was 3-73.35 per year. This value includes incidental fishery interaction records, 2:31.55; and
records of vessel collisions, 1.4-8 (Table 2; Cole and Henry 2013)in prep.. Annual rates calculated from detected
mortalities should not be considered an unbiased representation of human-caused mortality, but they represent a




lower bound. Detections are haphazard and not the result of a designed sampling scheme. As such they represent a
minimum estimate of human-caused mortality which is almost certainly biased low.

New Serious Injury Guidelines

NMFS updated its serious injury designation and reporting process, which uses guidance from previous serious
injury workshops, expert opinion, and analysis of historic injury cases to develop new criteria for distinguishing
serious from non-serious injury (Angliss and DeMaster 1998; Andersen et al. 2008; NOAA 2012). NMFS defines
serious injury as an “injury that is more likely than not to result in mortality.”- All injury determinations for this
stock assessment were performed under the new guidelines. The new process involves proration of serious injury

determinations where there is uncertainty regarding the severity or cause.

Fishery-Related Serious Injury and Mortality

No confirmed fishery-related mortalities or serious injuries of fin whales have been reported in the NMFS Sea
Sampling bycatch database. A review of the records of stranded, floating or injured fin whales for the period 2007
2008 through 20641-2012 on file at NMFS found five-3 records with substantial evidence of fishery interactions
causing mortality (Cole and Henry 2013). Serious injury determination of non-fatal fishery interaction records
yielded a value of 6:54.75 (Cole and Henry 2013). The resultant estimated minimum annual rate of serious injury
and mortality from fishery interactions for this fin whale stock is 2:31.55. These records are not statistically
quantifiable in the same way as the observer fishery records, and they almost surely undercount entanglements for

the stock.

Table 2. Confirmed human-caused serious injury and mortality records of Fin Whales (Balaenoptera physalus) where the cause

was assigned as either an entanglement (EN) or a vessel strike (VS): 2008-2012%

Value
Assigned | against Gear
Date” Fate ID Location® Cause PBR® | Country® | Type® | Description
Vertebral fractures w/
associated hemorrhaging:.
off Barnegat hHemorrhaging around
7/2/2008 | Mortality - Inlet, NJ VS 1 usS - ball joint of right pectoral
off Entanglement
Portsmouth configuration unknown.
4/27/2009 | Unknown - NH EN 0.75 XU NR | Nophetes.
off Some-gearremovedPartial
Campobello disentanglement, but final
Island, New entanglement
9/9/2009 | Unknown - Brunswick EN 0.75 XC NR | configuration unknown.
Fresh carcass w/ broken
off Jersey pectoral, hematomas, &
10/1/2009 | Mortality - City, NJ VS 1 usS - abrasions.
Nophotosorclear
\escripti E
entanglementConfiguration
unknown. Cannot confirm
off Long gear free. Indication of
Island, Nova poor health, but incomplete
10/9/2009 | Unknown - Scotia EN 0.75 XC GU | description and no photos.




Fractured skull w/

South associated hemorrhaging:.
Delaware aAbrasion mid-dorsal
Bay Beach, consistent w/ being folded
3/18/2010 | Mortality - DE VS 1 us - over the bow of a ship.
Cape
Henlopen Large laceration &
State Park vertebral fractures w/
9/3/2010 | Mortality - DE VS 1 us - associated hemorrhaging.
off Portland Fresh carcass w/ evidence
1/1/2011 | Mortality - ME EN 1 XU NP of constricting gear.
Extensive hemorrhage &
soft tissue damage to the
off Long dorsal & right lateral
6/5/2011 | Mortality - Branch, NJ VS 1 usS - thoracic region.
Deep lacerations at
Serious Gulf of St. peduncle. Unconfirmed if
7/2/2011 Injury F100 | Lawrence EN 1 CN PT | gear free. Noresights:
Cheticamp, Fresh carcass w/ evidence
7/24/2011 | Mortality - Nova Scotia EN 1 CN NP of extensive entanglement.
off Atlantic Fresh carcass w/ evidence
9/21/2011 | Mortality - City, NJ EN 1 us NP of extensive entanglement.
Ocean City, Hemorrhaging along right,
1/23/2012 | Mortality - NJ VS 1 us - midlateral surface.
Deep laceration on head.
Skeletal fractures of
rostrum and vertebrae.
2/19/2012 | Mortality - Norfolk, VA VS 1 us - Extensive hemorrhaging.
off Portland fEFull configuration
7/16/2012 | Unknown - ME EN 0.75 XU NR | unknown.
off
Portsmouth Full configuration
7/30/2012 | Unknown | 0631 | NH EN 0.75 XU NR | unknown.
Extensive bruising along
Hampton right lateral and ventral
8/10/2012 | Mortality - Bays, NY VS 1 us - aspects.
Deep mid-line impression
with associated
hemorrhaging consistent
Boston with being folded across
10/7/2012 | Mortality - Harbor, MA VS 1 usS - bow of ship.
Five-year Shipstrike (US/CN/XU/XC) 1.80 ( 1.80/ 0.00/ 0.00/ 0.00)
totalsaverages Entanglement (US/CN/XU/XC) 1.55 (10.20/ 0.40/ 0.65/ 0.30)

a. For more details on events please see Cole and Henry iaprepin prep and Henry et al. in prep.

b. 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.




c. Mortality events are counted as 1 against PBR. Serious injury events have been evaluated using
NMES guidelines (NOAA 2012)

d. CN=Canada, US=United States, XC=Unassigned 1st sight in CN, XU=Unassigned 1st sight in
us

e. H=hook, GN=qillnet, GU=gear unidentifiable, MF=monofilament, NP=none present, NR=none
recovered/received, PT=pot/trap, WE=weir

Value
Assigned | against Gear
Date® Fate 1D Location® Cause | PBR® Country® | TFype
3/25/2007 | Mortality | - Norfollk- VA | SS 1 us -
52412007 | Moertality | - NewarkBay; NJ | SS 1 us -
Great— South
Channel—33—nm
ESE of Chatham;
MA: 67 nm-from
Serious Provincetown;
6/25/2007 | Injury | - MA EN 1 XU NR
16 nm-E of Cape
8/11/2007 | Mortality | - CabotStrait-NS | EN 1 CN NR
35 —nm S of
Boone—Island;
ME:8-nm-SEof
9/23/2007 | Unknown |- York-ME EN 075 XU NR







ofLeagBreach:
6/5/2011 Mortality | - NJ SIS 1 us -
Between
costi_lsland
and—the—North
Serious Shore Gulfof St
212011 Injury |  F100 | Lawrence EN 1 CN NR
242011 | Moertality | - Cheticamp, NS | EN 1 CN Np
£ Atlantic_City.
9/21/2011 | Mortality | - NJ EN 1 us Np

Other Mortality

After reviewing NMFS records for 2007-2008 through 20312012, seven-nine were found that had sufficient
information to confirm the cause of death as collisions with vessels (Table 2; Cole and Henry 2043in prep.). These
records constitute an annual rate of serious injury or mortality of 1.4-8 fin whales from vessel collisions—Fhe-rumber

STATUS OF STOCK

This is a strategic stock because the fin whale is listed as an endangered species under the ESA. The total level
of human-caused mortality and serious injury is unknown. NMFS records represent coverage of only a portion of the
area surveyed for the population estimate for the stock. The total U.S. fishery-related mortality and serious injury for
this stock derived from the available records is likely biased low and is still not less than 10% of the calculated PBR.
Therefore entanglement rates cannot be considered insignificant and approaching a zero mortality and serious injury




ratethe ZMRG. The status of this stock relative to OSP in the U.S. Atlantic EEZ is unknown, but the species is listed
as endangered under the ESA. There are insufficient data to determine the population trend for fin whales. A final
recovery plan for the fin whale was published in 2010 (NMFS 2010).
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SEl WHALE (Balaenoptera borealis borealis):
Nova Scotia Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE
Mitchell and Chapman (1977) reviewed the sparse

evidence on stock identity of northwest Atlantic sei whales, JTEW L mew W
and suggested two stocks—a Nova Scotia stock and a { '

Labrador Sea stock. The range of the Nova Scotia stock qév e
includes the continental shelf waters of the northeastern I - LA

U.S., and extends northeastward to south of Newfoundland.
The Scientific Committee of the International Whaling s
Commission (IWC), while adopting these general /'J
boundaries, noted that the stock identity of sei whales (and :
indeed all North Atlantic whales) was a major research ] /
problem (Donovan 1991). In the absence of evidence to the & N g
contrary, the proposed IWC stock definition is provisionally ] kg
adopted, and the “Nova Scotia stock” is used here as the 1 = @\
management unit for this stock assessment. The IWC > et ‘ |
boundaries for this stock are from the U.S. east coast to Cape / /
Breton, Nova Scotia, thence east to longitude 42° W.
Indications are that, at least during the feeding season, a
major portion of the Nova Scotia sei whale stock is centered
in northerly waters, perhaps on the Scotian Shelf (Mitchell
and Chapman 1977). The southern portion of the species'

[F35°N

range during spring and summer includes the northern ' Sel Whale
portions of the U.S. Atlantic Exclusive Economic Zone ] b i
(EEZ)—the Gulf of Maine and Georges Bank. Spring is the 1 i

period of greatest abundance in U.S. waters, with sightings 1

concentrated along the eastern margin of Georges Bank and Toew T T Tw T T e

into the Northeast Channel area, and along the southwestern  Figure 1. Distribution of sei whale sightings from
edge of Georges Bank in the area of Hydrographer Canyon =~ NEFSC and SEFSC shipboard and aerial surveys
(CETAP 1982). NMFS aerial surveys from 1999 on have  during the summers of 1995, 1998, 1999, 2002,
found concentrations of sei and right whales along the 2004, 2006, 2007, 2008, 2010 and 2011. Isobaths
northern edge of Georges Bank in the spring. The sei whale  are the 100-m, 1000-m and 4000-m depth contours.
is often found in the deeper waters characteristic of the

continental shelf edge region (Hain et al. 1985), and NMFS aerial surveys found substantial numbers of sei whales
in this region, in particular south of Nantucket, in the spring of 2001. Similarly, Mitchell (1975) reported that sei
whales off Nova Scotia were often distributed closer to the 2,000-m depth contour than were fin whales.

This general offshore pattern of sei whale distribution is disrupted during episodic incursions into shallower,
more inshore waters. Although known to eat fish, sei whales (like right whales) are largely planktivorous, feeding
primarily on euphausiids and copepods (Flinn et al. 2002). A review by prey preferences by Horwood (1987)
showed that in the North Atlantic sei whales seem to prefer copepods over all other prey species. In Nova Scotia
sampled stomachs from captured sei whales showed a clear preference for copepods between June and October, and
euphausiids were taken only in May and November (Mitchell 1975). Sei whales are reported in some years in more
inshore locations, such as the Great South Channel (in 1987 and 1989) and Stellwagen Bank (in 1986) areas (R.D.
Kenney, pers. comm.; Payne et al. 1990). An influx of sei whales into the southern Gulf of Maine occurred in the
summer of 1986 (Schilling et al. 1993). Such episodes, often punctuated by years or even decades of absence from
an area, have been reported for sei whales from various places worldwide (Jonsgard and Darling 1977).

Based on analysis of records from the Blandford, Nova Scotia, whaling station, where 825 sei whales were
taken between 1965 and 1972, Mitchell (1975) described two "runs" of sei whales, in June-July and in September-
October. He speculated that the sei whale population migrates from south of Cape Cod and along the coast of
eastern Canada in June and July, and returns on a southward migration again in September and October; however,



such a migration remains unverified.

POPULATION SIZE

The summer 2011 abundance estimate of 357 (CV=0.52) is considered the best available for the Nova Scotia
stock of sei whales. However, this estimate must be considered conservative because all of the known range of this
stock was not surveyed, and because of uncertainties regarding population structure and whale movements between
surveyed and unsurveyed areas.

Earlier abundance estimates

Please see appendix IV for earlier abundance estimates. As recommended in the GAMMS Workshop Report
(Wade and Angliss 1997), estimates older than eight years are deemed unreliable and should not be used for PBR
determinations.

Recent surveys and abundance estimates

An abundance estimate of 207 (CV=0.62) sei whales was obtained from an aerial survey conducted in August
2006, which covered 10,676 km of trackline in the region from the 2000-m depth contour on the southern edge of
Georges Bank to the upper Bay of Fundy and to the entrance of the Gulf of St. Lawrence (Table 1; Palka pers.
comm.). The value of g(0) used for this estimation was derived from the pooled 2002, 2004 and 2006 aerial survey
data.

An abundance estimate of 357 (CV=0.52) sei whales was generated from a shipboard and aerial survey
conducted during June—August 2011 (Palka 2012). The aerial portion that contributed to the abundance estimate
covered 5,313 km of tracklines that were over waters from north of New Jersey from the coastline to the 100-m
depth contour, through the U.S. and Canadian Gulf of Maine and up to and including the lower Bay of Fundy. The
shipboard portion covered 3,107 km of tracklines that were in waters offshore of Virginia to Massachusetts (waters
that were deeper than the 100-m depth contour out to beyond the U.S. EEZ). Both sighting platforms used a double-
platform data collection procedure, which allows estimation of abundance corrected for perception bias of the
detected species (Laake and Borchers; 2004). Estimation of the abundance was based on the independent observer
approach assuming point independence (Laake and Borchers 2004) and calculated using the multiple covariate
distance sampling (MCDS) option in the computer program Distance (version 6.0, release 2, Thomas et al. 2009).
The abundance estimates of sei whales include a percentage of the estimate of animals identified as fin/sei whales
(the two species being sometimes hard to distinguish). The percentage used is the ratio of positively identified sei
whales to the total of positively identified fin whales and positively identified sei whales; the CV of the abundance
estimate includes the variance of the estimated fraction.

Table 1. Summary of recent abundance estimates for Nova Scotia sei whales with month, year, and area covered
during each abundance survey, and resulting abundance estimate (Nye;) and coefficient of variation (CV).

Month/Year Area Npest cVv

Aug 2006 S. Gulf of Maine to upper Bay of Fundy to Gulf of St. 207 062
Lawrence

Jun-Aug 2011 Central Virginia to lower Bay of Fundy 357 0.52

Minimum Population Estimate

The minimum population estimate is the lower limit of the two-tailed 60% confidence interval of the log-
normally 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 the Nova Scotia stock sei whales is
357 (CV=0.52). The minimum population estimate is 236.

Current Population Trend

A trend analysis has not been conducted for this stock. The statistical power to detect a trend in abundance for
this stock is poor due to the relatively imprecise abundance estimates and long survey interval. For example, the
power to detect a precipitous decline in abundance (i.e., 50% decrease in 15 years) with estimates of low precision
(e.g., CV > 0.30) remains below 80% (alpha = 0.30) unless surveys are conducted on an annual basis (Taylor et al.




2007).

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

Current and maximum net productivity rates are unknown for this stock. For purposes of this assessment, the
maximum net productivity rate was assumed to be 0.04. This value is based on theoretical modeling showing that
cetacean populations may not grow at rates much greater than 4% given the constraints of their reproductive life
history (Barlow et al. 1995).

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 and Angliss 1997). The minimum
population size is 236. The maximum productivity rate is 0.04, the default value for cetaceans. The recovery factor,
which accounts for endangered, depleted, threatened stocks, or stocks of unknown status relative to optimum
sustainable population (OSP) is assumed to be 0.10 because the sei whale is listed as endangered under the
Endangered Species Act (ESA). PBR for the Nova Scotia stock of the sei whale is 0.5.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUS INJURY

For the period 2007-2008 through 20412012, the minimum annual rate of human-caused mortality and serious
injury to sei whales was 4-080.8. This value includes incidental fishery interaction records, 0.4, and records of vessel
collisions, 0.6-4 (Table 2; Cole and Henry 2043in prep.). Annual rates calculated from detected mortalities should
not be considered an unbiased estimate of human-caused mortality, but they represent a definitive lower bound.
Detections are haphazard, incomplete and not the result of a designed sampling scheme. As such they represent a
minimum estimate of human-caused mortality which is almost certainly biased low.

New Serious Injury Guidelines

NMFS updated its serious injury designation and reporting process, which uses guidance from previous serious
injury workshops, expert opinion, and analysis of historic injury cases to develop new criteria for distinguishing
serious from non-serious injury (Angliss and DeMaster 1998; Andersen et al. 2008; NOAA 2012). NMFS defines
serious injury as an “injury that is more likely than not to result in mortality”. All injury determinations for this
stock assessment were performed under the new guidelines. The new process involves proration of serious injury

determmatlons Where there is uncertalnty reqardlnq the severlty or causem}ur—y—determmaaem—fer—steek

Fishery-Related Serious Injury and Mortality

No confirmed fishery-related mortalities or serious injuries of sei whales have been reported in the NMFS Sea
Sampling bycatch database. A review of the records of stranded, floating or injured sei whales for the period 2007
2008 through 206412012 on file at NMFS found 2 records with substantial evidence of fishery interactions causing
serious injury or mortality (Table 2), which results in an annual serious injury and mortality rate of 0.4 sei whales
from fishery interactions.

Table 2. Confirmed human-caused mortality records of Sei Whales (Balaenoptera borealis) where the cause was
assigned as either an entanglement (EN) or a ship-vessel strike (SSVS): 20072008-204+1+-2012 *
Value
Assigned against
Date” Fate ID Location® Cause PBR® Country? | Gear Type® | Description
oft—Dear
Sfeo00y | perplipr | - Island MA | €S 1 us -
Constricting
51 nm E of gear and
Serious Chatham, health decline
4/9/2008 Injury MA EN 1 XU NR (sloughing




skin).

Slack's
6/29/2008 | Mortality Cove, NB EN 1 CN NP

Extensive

entanglement
evident.

off
Rehobeth
5/19/2009 | Mortality Beach, DE | SSVS 1 us -

Posterior

portion of

skull & right
mandible

fractured.
Hemorrhaging
dorsal to left
Pectoral.

Virginia
3/26/2011 | Mortality Beach, VA | SSVS 1 us -

Jaw, scapula,
rib &
vertebral
fractures
along right
side w/
associated
hemorrhaging.

Shipstrike (US/CN/XU/XC) 0.60-40 (0.6040/ 0.00/ 0.00/ 0.00)

Five-year totalsaverages Entanglement (US/CN/XU/XC) 0.40 (0.00/ 0.20/ 0.20/ 0.00)

a. For more details on events please see Cole and Henry 2043in prep..

b. 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.

c. Mortality events are counted as 1 against PBR. Serious injury events have been evaluated using NMFS
guidelines (NOAA 2012)

d. CN=Canada, US=United States, XC=Unassigned 1st sight in CN, XU=Unassigned 1st sight in US

e. H=hook, GN=gillnet, GU=gear unidentifiable, MF=monofilament, NP=none present, NR=none

recovered/received, PT=pot/trap, WE=weir

Other Mortality

For the period 2007-2008 through 20412012 files at NMFS included three-two records with substantial
evidence of vessel collisions causing serious injury or mortality (Table 2), which results in an annual rate of serious
injury and mortality of 0.6-4 sei whales from vessel collisions.

STATUS OF STOCK

This is a strategic stock because the average annual human-related mortality and serious injury exceeds PBR,
and because the sei whale is listed as an endangered species under the ESA. A final recovery plan for the sei whale
was published in 2011 (NMFS 2011). The total U.S. fishery-related mortality and serious injury for this stock
derived from the available records is not less than 10% of the calculated PBR, and therefore cannot be considered
insignificant and approaching a zero mortality and serious injury ratethe ZMRG. The status of this stock relative to
OSP in the U.S. Atlantic EEZ is unknown. There are insufficient data to determine population trends for sei whales.
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MINKE WHALE (Balaenoptera acutorostrata acutorostrata):
Canadian East Coast Stock

STOCK DEFINITION AND GEOGRAPHIC
RANGE

Minke whales have a cosmopolitan
distribution in temperate, tropical; and high-
latitude waters. In the North Atlantic, there are
four recognized populations—Canadian East
Coast, west Greenland, central North Atlantic,
and northeastern North Atlantic (Donovan
1991). These divisions were defined by
examining segregation by sex and length, catch
distributions, sightings, marking data and pre-
existing ICES boundaries. However, there were
very few data from the Canadian East Coast
population. Anderwald et al. (2011) found no
evidence for geographic structure comparing
these putative populations but did, using
individual genotypes and likelihood assignment
methods, identify two cryptic stocks distributed
across the North Atlantic. Until better
information is available, minke whales off the
eastern coast of the United States are considered

to be part of the Canadian East Coast stock, T Y
which inhabits the area from the western half of 1~ Ml“ki hale -
the Davis Strait (45°W) to the Gulf of Mexico. It N smpmi Si;mmgs [30°N

is also uncertain if there are separate sub-stocks 11
within the Canadian East Coast stock.
The minke whale is common and widely T Tw T w0 esw . sew

distributed within the U.S. Atlantic Exclusive  Figure 1. Distribution of minke whale sightings from
Economic Zone (EEZ) (CETAP 1982). There NEFSC and SEFSC shipboard and aerial surveys during the
appears to be a strong seasonal component to summers of 1995, 1998, 1999, 2002, 2004, 2006, 2007,
minke whale distribution. Spring to falland 2008, 2010, and 201land DFO’s 2007 TNASS survey.
summer are times of relatively widespread and Isobaths are the 100-m, 1000-m and 4000-m depth contours.
common occurrence, and when the whales are

most abundant in New England waters: lew and-wa a g W v
during winter the species appears to be largely absent (e.g., Risch et al. 2013). Like most other baleen whales, minke
whales generally occupy the continental shelf proper (< 100 m deep), rather than the continental shelf-edge region.
Records summarized by Mitchell (1991) hint at a possible winter distribution in the West Indies, and in the mid-
ocean south and east of Bermuda. As with several other cetacean species, the possibility of a deep-ocean component
to the distribution of minke whales exists but remains unconfirmed.

aVal aVa BV a) e_n; nara a foawar minke 'While

POPULATION SIZE

Multiple estimates are available for portions of minke whale habitat (see Appendix IV for details on these
surveys and estimates). The best recent abundance estimate for this stock is 20,741 (CV=0.30) minke whales. This is
the estimate derived from the Canadian Trans-North Atlantic Sighting Survey (TNASS) in July-August 2007 and is
considered best because, while it did not cover any U.S. waters, the survey covered more of the minke whale range
than the other surveys reported here.

Earlier estimates



For earlier abundance estimates please see Appendix IV.

Recent surveys and abundance estimates

An abundance estimate of 3,312 (CV=0.74) minke whales was generated from an aerial survey conducted in
August 2006, which surveyed 10,676 km of trackline in the region from the 2000-m depth contour on the southern
edge of Georges Bank to the upper Bay of Fundy and to the entrance of the Gulf of St. Lawrence. (Table 1; Palka
pers. comm.). The value of g(0) used for this estimation was derived from the pooled 2002, 2004 and 2006 aerial
survey data.

An abundance estimate of 20,741 (CV=0.30) minke whales was generated from the TNASS in July-August
2007. This survey covered from northern Labrador to the Scotian Shelf, providing full coverage of the Atlantic
Canadian coast (Lawson and Gosselin 2009). The abundance estimates from this survey have been corrected for
perception and availability bias, when possible. In general this involved correcting for perception bias using mark-
recapture distance sampling, and correcting for availability bias using dive/surface times, as reported in the
literature, and the Laake et al. (1997) analysis method (Lawson and Gosselin 2011).

An abundance estimate of 2,591 (CV=0.81) minke whales was generated from a shipboard and aerial survey
conducted during June-August 2011 (Palka 2012). The aerial portion that contributed to the abundance estimate
covered 5,313 km of tracklines that were over waters north of New Jersey from the coastline to the 100-m depth
contour through the U.S. and Canadian Gulf of Maine, and up to and including the lower Bay of Fundy. The
shipboard portion covered 3,107 km of tracklines that were in waters offshore of central Virginia to Massachusetts
(waters that were deeper than the 100-m depth contour out to beyond the U.S. EEZ). Both sighting platforms used a
double-platform data collection procedure, which allows estimation of abundance corrected for perception bias of
the detected species (Laake and Borchers, 2004). Estimation of the abundance was based on the independent
observer approach assuming point independence (Laake and Borchers 2004) and calculated using the multiple
covariate distance sampling (MCDS) option in the computer program Distance (version 6.0, release 2, Thomas et al.
2009).

Table 1. Summary of abundance estimates for the Canadian east coast stock of minke whales (Balaenoptera
acutorostrata acutorostrata) with month, year, and area covered during each abundance survey, and resulting
abundance estimate (Nbest) and coefficient of variation. (CV).

Month/Year Area Npest cVv
Aug 2006 S. Gulf of Maine to upper Bay of Fundy to Gulf of St. Lawrence 3,312 0.74
Jul-Aug 2007 N. Labrador to Scotian Shelf 20,741 0.30
Jul-Aug 2011 Central Virginia to lower Bay of Fundy 2,591 0.81

Minimum Population Estimate

The minimum population estimate is the lower limit of the two-tailed 60% confidence interval of the log-
normally 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 the Canadian east coast stock of minke
whales is 20,741animals (CV=0.30). The minimum population estimate forthe-Canadian-East-Coast-minke-whale-is
16,199 animals.

Current Population Trend




A trend analysis has not been conducted for this stock. The statistical power to detect a trend in abundance for
this stock is poor due to the relatively imprecise abundance estimates and long survey interval. For example, the
power to detect a precipitous decline in abundance (i.e., 50% decrease in 15 years) with estimates of low precision
(e.g., CV > 0.30) remains below 80% (alpha = 0.30) unless surveys are conducted on an annual basis (Taylor et al.
2007).

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

Current and maximum net productivity rates are unknown for this stock. Life history parameters that could be
used to estimate net productivity are that females mature between 6 and 8 years of age, and pregnancy rates are
approximately 0.86 to 0.93. Based on these parameters, the calving interval is between 1 and 2 years. Calves are
probably born during October to March after 10 to 11 months gestation and nursing lasts for less than 6 months.
Maximum ages are not known, but for Southern Hemisphere minke whales maximum age appears to be about 50
years (IWC 1991; Katona et al. 1993).

For purposes of this assessment, the maximum net productivity rate was assumed to be 0.04. This value is based
on theoretical modeling showing that cetacean populations may not grow at rates much greater than 4% given the
constraints of their reproductive life history (Barlow et al. 1995).

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 and Angliss 1997). The minimum
population size is 16,199. The maximum productivity rate is 0.04, the default value for cetaceans. The recovery
factor, which accounts for endangered, depleted, or threatened stocks, or stocks of unknown status; relative to
optimum sustainable population (OSP) is assumed to be 0.5 because this stock is of unknown status. PBR for the
Canadian east coast minke whale is 162.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUS INJURY

During 2007-2008 to 20412012, the average annual minimum detected human-caused mortality and serious
injury was #859.45 minke whales per year (1.8-6 minke whales per year from observed U.S. fisheries, 5:056.765
minke whales per year (unknown CV) from U.S. and Canadian fisheries using strandings and entanglement data,
and 4-01.2 per year from ship strikes.

Data to estimate the mortality and serious injury of minke whales come from the Northeast Fisheries Science
Center Observer Program, the At-Sea Monitor Program, and from records of strandlngs and entanglements in U.S.
and Canadlan waters. For the purposes of th|s report, enly 2 n

3 W ahile mortalltles and
serious injuries recorded by the Observer or At- Sea Monitor Programs are recorded in Table 3, while all other
reports of strandings and entanglements considered confirmed human-caused mortalities or serious injuries are
shown in Table 2.

Detected interactions in the strandings and entanglement data should not be considered an unbiased
representation of human-caused mortality. Detections are haphazard and not the result of a designed sampling
scheme. As such they represent a minimum estimate which is almost certainly biased low.

New Serious Injury Guidelines

NMFS updated its serious injury designation and reporting process, which uses guidance from previous serious
injury workshops, expert opinion, and analysis of historic injury cases to develop new criteria for distinguishing
serious from non-serious injury (Angliss and DeMaster 1998; Andersen et al. 2008; NOAA 2012). NMFS defines
serious injury as an “injury that is more likely than not to result in mortality.”- All injury determinations for this
stock assessment were performed under the new guidelines. The new process involves proration of serious injury

determmatlons where there is uncertalntv reqardlnq the severltv or causetnjery—determmatlens—fer—steek

Fishery Information
Detailed fishery information is reported in Appendix IlI.

Earlier Interactions
For more details on the historical fishery interactions prior to 1999, see Waring et al. (2007).



In 2002, one minke whale mortality and one live release were attributed to the lobster trap fishery. A June 2003
mortality, while wrapped in lobster gear, cannot be confirmed to have become entangled in the area, and so is not
attributed to the fishery. Annual mortalities due to the Northeast/mid-Atlantic Lobster Trap/Pot fishery, as
determined from strandings and entanglement records that have been audited, were 1 in 1991, 2 in 1992, 1 in 1994,
1in 1995, 0in 1996, 1 in 1997, 0 in 1998 to 2001, 1 in 2002, and 0 in 2003 through 2011.

u.s.
Northeast Bottom Trawl

The fishery is active in New England waters in all seasons—Detatedfishery—information—is—reperted—in
(Appendix I11). One freshly dead minke whale was caught in 2004 on the northeastern tip of Georges Bank in U.S.
waters. Two dead minkes were reported by observers in 2008. Fishery related bycatch rates for years 2008-2012
were estimated using an annual stratified ratio-estimator. These estimates replace the 2008-2010 annual estimates

reported in the 2013 stock assessment report that were qenerated usmq a dlfferent method Fishenesrebsewer—d&ta

%}@mhem&da%a—eelheted#mn—manda{epw&sse#mp% No serious injuries were observed The estlmated

annual mortality (CV in parentheses) attributed to this fishery was 3-7+0-73)-for-2006,-3-3-(0-#2)-for 20072.97.8
(0.7369) for 2008, 2:9(0-75)for2009-and 0 for 2010-2009—and-20112. Annual average estimated minke whale

mortality and serious injury from the Northeast bottom trawl fishery during 2007-2008 to 20312012 was 1.8-6
(CV=0.6942)(;Table 3).

Pelagic Longline
In 2010, a minke whale was caught but released alive (no serious injury) in the pelagic longline fishery, South
Atlantic Bight fishing area (Garrison and Stokes 2012).

Other Fisheries

The audited NE Regional Office/NMFS entanglement/stranding database contains records of minke whales, of
which the confirmed mortalities and serious injuries from the last five years are reported in Table 2. During 20087 to
20124, as determined from stranding and entanglement records confirmed to be of U.S. origin or first sighted in U.S.
waters, the minimum detected average annual mortality and serious injury was 3.86 minke whales per year in U.S.
fisheries (Table 2). Most cases where gear was recovered and identified involved gillnet or pot/trap gear.

CANADA

Read (1994) reported interactions between minke whales and gillnets in Newfoundland and Labrador, in cod
traps in Newfoundland, and in herring weirs in the Bay of Fundy. Hooker et al. (1997) summarized bycatch data
from a Canadian fisheries observer program that placed observers on all foreign fishing vessels operating in
Canadian waters, on between 25% and 40% of large Canadian fishing vessels (greater than 100 feet long), and on
approximately 5% of smaller Canadian fishing vessels. During 1991 through 1996, no minke whales were observed
taken.

Herring Weirs

During 1980 to 1990, 15 of 17 minke whales were released alive from herring weirs in the Bay of Fundy.
During January 1991 to September 2002, 26 minke whales were trapped in herring weirs in the Bay of Fundy. Of
these 26, 1 died (H. Koopman, pers. comm.) and several (number unknown) were released alive and unharmed (A.
Westgate, pers. comm.). Four minke whales were reported released alive from Grand Manan herring weirs in 2009
(H. Koopman pers. comm.).

Other Fisheries

Mortalities and serious injuries that were likely a result of an interaction with an unknown Canadian fishery are
detailed in Table 2. During 2007-2008 to 20412012, as determined from stranding and entanglement records
confirmed to be of Canadian origin or first sighted in Canadian waters, the minimum detected average annual
mortality and serious injury was 2:052.96 minke whales per year in Canadian fisheries (Table 2; prorated value).




Table 2. Confirmed human-caused mortality and serious injury records of Minke-minke Whaleswhales
(Balaenoptera acutorostrata): where the cause was assigned as either an entanglement (EN) or a vessel strike

(VS): 2008-2012°2008-2012-*

Date”

Fate

O—

Location®

Assigne

Gear

d Cause'

Country
d

Type
e

Description

3/11/2008

Unknow

off Yarmouth
NS

EN

Entanglement

configuration
unknown.

6/14/2008

Mortality

off Orleans
MA

=

Braided line

impressions
wrapped body
in 3 places &
left

a deep,

hemorrhaged
laceration

across the
rostrum &
blowholes.

Hemorrhaged
abrasions

present

on roof of
mouth.Wet
bloodfilled

lungs indicate
drowning

6/19/2008

Unknow
n

Grand Manan
Island, New
Brunswick

0.75

Entanglement

configuration
unknown.

7/23/2008

Mortality

Kelligrews,
Newfoundland

=

Constricting
wraps of gear
on

caudal
peduncle

7/26/2008

Mortality

Conception
Harbour

Newfoundland

=

Constricting
wraps of gear

through mouth
& around tail

7/28/2008

Unknow
n

Trinity Bay,
Newfoundland

0.75

Gear removed
from whale
but unclear if
some gear
remains..

8/20/2008

Unknow
n

off Outer Heron

Island, ME

0.75

Entanglement

configuration
unknown.




8/21/2008

Mortality

Richibucto

Cape, New
Brunswick

=

Evidence of

constricting
body wraps

9/21/2008

Unknow
n

off Monhegan
Island, ME

0.75

Configuration
of

entanglement
unclear.

10/9/2008

Unknow

off Appledore
Island, ME

0.75

Entanglement

configuration
unknown.

4/19/2009

Grand Le
Pierre, Labrador

0.75

Entanglement

configuration
unknown.

5/20/2009

Mortality

off Point
Pleasant, NJ

=

Large

hemorrhage at
right pectoral

6/3/2009

Serious
Injury

Tadoussac
Quebec

=

Tight wrap on
rostrum.

8/11/2009

Serious
Injury

off Plymouth,
MA

=

Constricting
wrap & poor
skin condition
indicating
health decline.

9/2/2009

Unknow
n

off Pumpkin
Island, ME

0.75

Entanglement

configuration
unknown.

10/11/200

Serious

9

Injury

off Truro, MA

=

In net and on
deck for short
period.
Released &
swam off.

7/9/2010

Mortality

Fire Island
Inlet, NY

=

3-4 large dorsal
lacerations

associated w/
fractured ribs

8/21/2010

Serious
Injury

off Plymouth
Harbor, MA

=

Constricting

wrap
embedded in

rostrum.

5/6/2011

Mortality

off Martha's
Vineyard, MA

=

Anchored in
gear.
Embedded line
at fluke.
Evidence of

entanglement
w/ associated

hemorrhaging
at mouth
corners &
insertion of
pectorals




6/3/2011

Serious
Injury

Tadoussac
Quebec

=

Tight rostrum
wrap.

7/17/2011

Unknow

off Nahant, MA

0.75

Entanglement
configuration
unknown. No

resights.

7/24/2011

off North Truro,

MA

0.75

Entanglement

configuration
unknown. No

resights.

8/4/2011

Mortality

Sandy Hook
Bay, NJ

=

4 propellar
lacerations

across
dorsal surface.
Fractured ribs
w/associated

hemorrhaging

8/26/2011

Mortality

Horseshoe
Cove, NJ

=

Fresh carcass
w/ evidence of
extensive
entanglement

8/29/2011

Mortality

Moriches Bay,
NY

=

Extensive

hemorrhage &
edema

along dorsal &
both lateral
surfaces

9/7/2011

Unknow

Greenspond,
Newfoundland

0.75

Partially
disentangled
from anchoring
gear. Final

configuration
unknown.

9/19/2011

Unknow
n

Northumberlan
d Strait, Prince
Edward Island

0.75

Partially
disentangled
from anchoring
gear. Final

configuration
unknown.

10/6/2011

Mortality

off Matinicus
Island, ME

=

Fresh carcass
anchored in

gear

12/7/2011

Mortality

Carolina Beach
NC

=

Healed deep &
superficial

propellar
lacerations;

internal
lesions
associated w/
deep
lacerations
indicative of

peritonitis &
infection




12/19/201
1

Mortality

off Grand
Manan Island
New Brunswick

=

Live
entanglement;
recovered
dead in gear
the following
day.

Constricting
peduncle wraps

3/16/2012

Mortality

Ipswich, MA

=

Evidence of
extensive,
constricting

gear with
associated

hemorrhaging

5/15/2012

Serious
Injury

Sable Island
Bank, Canada

=

Carcass with
gear embedded
down to bone
of peduncle.

6/21/2012

Serious
Injury

off Frenchboro
ME

=

Constricting
body wrap,

flipper pinned,
embedded in

mouthline,
emaciated

6/23/2012

Mortality

Newark, NJ

=

Fresh carcass

on bow of ship.

Deep laceration
across ventral

surface; COD -
disembowlmen
tand

hypovolemic
shock

6/26/2012

Mortality

Renews Rock
Newfoundland

=

Fresh carcass
with
constricting

gear around
peduncle

6/30/2012

Mortality

off Naufrage,
Prince Edward

Island

=

Fresh carcass
anchored in

gear

7/1/2012

Unknow
n

off Portsmouth
NH

0.75

Entanglement

configuration
unknown

7/1/2012

Mortality

Northern Lake
Harbor, Prince
Edward Island

=

Constricting
gear with
associated
hemorrhaging;
COD -
drowning

7/13/2012

Unknow

off Jonesport,
ME

0.75

released from
anchoring gear
w/ final

configuration
unknown;




would've been
S| w/out
intervention

full

configuration
unknown, but

tight wrap
) across back and
Serious off Chatham health decline -

7/17/2012 Injury - | MA EN emaciated

=
P
(=
p
Py)

full
off configuration

Unknow Provincetown unknown
8/2/2012 n - | MA EN 0.75 XU NR

Multiple
constricting

wraps through
and around

mouth and on
fluke blades;
COD - acute
underwater
8/5/2012 | Mortality | - | Chatham, MA EN 1 us NR | entrapment

Evidence of

constricting

gear at
mouthline

] across ventral
Cliff Island pleats, and at
10/4/2012 | Mortality | - | ME EN 1 us NR | peduncle

Shipstrike (US/CN/XU/XC) 1.20 (/1.20/ 0.00/ 0.00/ 0.00)
Five-year averages Entanglement (US/CN/XU/XC) | 6.65 (11.75/ 2.60/ 2.00/ 0.30)

a. For more details on events please see Cole and Henry in review and Henry et al. in review.

b. 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.

c. Mortality events are counted as 1 against PBR. Serious injury events have been evaluated using NMFS
guidelines (NOAA 2012)

d. CN=Canada, US=United States, XC=Unassigned 1st sight in CN, XU=Unassigned 1st sight in US

e. H=hook, GN=gillnet, GU=gear unidentifiable, MF=monofilament, MT=midwater trawl, NP=none present,
NR=none recovered/received, PT=pot/trap, WE=weir

f. Assigned cause: EN=entanglement, VVS=vessel strike.




z

z

z

g% 5|5 |5

ZEIEIZ BB

21228 |68 &

2

&

2 BB E

F 5 |5 |5

z

&

%




%

2B |8 B

& |& |6 |6

ZIBE 8 B B

21516 | |& |&

218 |E |2

215 |5 |2




Table 3. Summary of the incidental mortality of Canadian East Coast stock of minke whales (Balaenoptera
acutorostrata acutorostrata) by commercial fishery including the years sampled, the type of data used, the
annual observer coverage, the serious injuries and mortalities recorded by on-board observers , the estimated
annual serious injury and mortality, the estimated CV of the combined annual mortality and the mean annual
mortality (CV in parentheses).

Data Observer Observed | Observed | Estimated | Estimated | Estimated | Estimated Mean
b c : : : :
. . Serious Serious Combined | CVs Combined
Fishery Years | Type Coverage Injury Mortality | Injury Mortality | Mortality Annual
Mortality
Northeast 33 33 F2;
saon | oos | 0 | 900 | 0 onoo | 5| sems | aemh | s | A2
Trawl® 1112 p on o . 0 v 290,0,0, | 290,0,0, | #5-0, B
Logbook .26, .17 0,0 0,0 0 0 0.0

TOTAL 1816
(42.69)

® __ Fishery related bycatch rates for years 2008-2012 were estimated using an annual stratified ratio-estimator. These estimates
replace the 2008 2010 annual estimates reported in_the 2013 stock assessment report that were qenerated usmq a dlfferent

".— Observer data (Obs Data) used to measure bycatch rates are collected W|th|n the Northeast Fisheries Observer Program and
mandatory Vessel Trip Reports (VTR) (Trip Logbook) are used to determine the spatial distribution of landings and fishing
effort.

“~Northeast bottom trawl fishery coverage is ratios based on trips. Total observer coverage reported for bottom trawl gear in the years starting
in 2010-and-20112612- includes samples collected from traditional fisheries observers, in addition to at-sea fishery monitors (both
programs currently run through the Northeast Fisheries Observer Program (NEFOP).

Other Mortality

North Atlantic mMinke whales have been and continue to be hunted-in-the-Nerth-Atlanticoutsideof U.S:
waters. From the Canadian East Coast population, documented whaling occurred from 1948 to 1972 with a total kill
of 1,103 animals (IWC 1992). Animals from other North Atlantic minke populations are presently-stitt being
harvested.

u.s.

Minke whales inhabit coastal waters during much of the year and are thus susceptible to collision with vessels.
According to the NMFS/NER marine mammal entanglement and stranding database, on 7 July 1974, a necropsy of a
minke whale suggested a vessel collision; on 15 March 1992, a juvenile female minke whale with propeller scars
was found floating east of the St. Johns Channel entrance (R. Bonde, USFWS, Gainesville, FL, pers. comm.); and
on 15 July 1996 the captain of a vessel reported hitting a minke whale offshore of Massachusetts. After reviewing
this record, it was concluded the animal struck was not a serious injury or mortality. On 12 December 1998, a minke
whale was struck and presumed killed by a whale-watching vessel in Cape Cod Bay off Massachusetts.

During 1999 to 2003, no minke whale was confirmed struck by a ship. During 2004 and 2005, one minke whale
mortality was attributed to ship strike in each year. During 2006 to 2008, no minke whale was confirmed struck by a
ship. During 2009, one minke whale was confirmed dead due to a ship strike off New Jersey. In 2010 a juvenile
male minke was discovered killed by ship strike off Fire Island, New York. In 2011, three juvenile minkes were
confirmed dead due to a-ship strikes: a female off Sandy Hook, New Jersey, female off Moriches, New York, and a
male off ef-Carolina Beach, North Carolina. In 2012, a confirmed vessel strike resulted in a mortality off Newark,
New Jersey.; Thus, during 20087-20121, as determined from stranding and entanglement records, the minimum
detected annual average was 1.20 minke whales per year struck by ships in U.S. waters _or first seen in U.S. waters




(Table 2; Cole and Henry in review2013; Henry et al. in review).

In October 2003, an Unusual Mortality Event was declared involving minke whales and harbor seals along the
coast of Maine; smce then the number of minke whaIe stranding reports has returned to normal Stranding

On 11 October 2009, the NOAA research vessel FSV Delaware Il captured a minke whale during mid-water
trawling operations associated with the 2009 Atlantic Herring Acoustics survey. Although brought on deck, the
animal was released alive and appeared to exhibit healthy behavior upon release. This record was evaluated under
the serious injury determination guidelines (NOAA 2012) and included in Table 2 as a serious injury.

CANADA

The Nova Scotia Stranding Network documented whales and dolphins stranded on the coast of Nova Scotia
between 1991 and 1996 (Hooker et al. 1997). Researchers with the Department of Fisheries and Oceans, Canada
documented strandings on the beaches of Sable Island (Lucas and Hooker 2000). Sable Island is approximately 170
km southeast of mainland Nova Scotia. Lucas and Hooker (2000) reported 4 minke whales stranded on Sable Island
between 1970 and 1998, 1 in spring 1982, 1 in January 1992, and a mother/calf in December 1998. On the mainland
of Nova Scotia, a total of 7 minke whales stranded during 1991 to 1996. The 1996 stranded minke whale was
released alive off Cape Breton on the Atlantic Ocean side, the rest were found dead. All the minke whales stranded
between July and October. One was from the Atlantic Ocean side of Cape Breton, 1 from Minas Basin, 1 was at an
unknown location, and the rest stranded in the vicinity of Halifax, Nova Scotia. It is unknown how many of the
strandings resulted from fishery interactions.

Starting in 1997, minke w*/hales and-delphins-stranded bebween-1997 and-2011-2012 on the coast of Nova
Scotia as recorded by the Marine Animal Response Society (MARS) and the Nova Scotia Stranding Network are as
follows: 4 minke whales stranded in 1997, 0 documented strandings in 1998 to 2000, 1 in September 2001, 4 in
2002, 2 in 2003, 0 in 2004, 3 in 2005, 8 in 2006, 1 in 2007, 4 {including-the-entangled-animal-listed-inTFable-2)-in
2008, 5 in 2009 (including one minke released alive from a weir), 0 in 2010-and, 4 in 2011 (including 2 animals
released or relocated)_and 12 in 2012 (including one minke released alive from a weir). The events that are
determined to be human-caused serious injury or mortality are included in Table 2.

Starting in 2008, t*he Whale Release and Strandings program has reported Z-8the following_minke whale
stranding mortalities in Newfoundland and Labrador-between-2007-2008-and-20112012:: 2in-2007-3 in 2008, 1 in
2009, 1 in 2010-and, 0 in 2011 _and 3 in 2012. Fweo-Four of these records are included in Table 2 (Ledwell and
Huntington 2004; 2006; 2007; 2008; 2009; 2010, 2011, 2012, 2012b). The 2011 Bay of Fundy minke whale
entanglement mortality reported in Table 2 was reported by the Nova Scotia Marine Animal Response Society (T.
Wimmer, pers. comm.).

During 2008-2012, as determined from stranding and entanglement records, the minimum detected annual
average was 0 minke whales per year struck by ships in Canadian waters or first seen in Canadian waters (Table 2;
Cole and Henry 2033in review; Henry et al. in review).

STATUS OF STOCK

Minke whales are not listed as threatened or endangered under the Endangered Species Act, and the Canadian
east coast stock is not considered strategic under the Marine Mammal Protection Act. The total U.S. fishery-related
mortality and serious injury for this stock is less than 10% of the calculated PBR and, therefore, can be considered to
be insignificant and approaching zero mortality and serious injury rate. The status of minke whales, relative to OSP,
in the U.S. Atlantic EEZ is unknown.
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SPERM WHALE (Physeter macrocephalus):

North Atlantic Stock

STOCK DEFINITION AND GEOGRAPHIC
RANGE . . . . TS:W : . . : TD:W . : ; . GSI"J\T ' ‘ .
The distribution of the sperm whale in the U.S. | ; — das
Exclusive Economic Zone (EEZ) occurs on the 2
continental shelf edge, over the continental slope, and
into mid-ocean regions (Figure 1). Waring et al. (1993,
2001) suggested that this offshore distribution is more
commonly associated with the Gulf Stream edge and
other features. However, the sperm whales that occur in
the eastern U.S. Atlantic EEZ likely represent only a
fraction of the total stock. The nature of linkages of the
U.S. habitat with those to the south, north, and offshore is
unknown. Historical whaling records compiled by
Schmidly (1981) suggested an offshore distribution off
the southeast U.S., over the Blake Plateau, and into deep
ocean waters. In the southeast Caribbean, both large and
small adults, as well as calves and juveniles of different
sizes are reported (Watkins et al. 1985). Whether the 1 o
northwestern ~ Atlantic population is discrete from | g
northeastern Atlantic is currently unresolved. The | <\
International Whaling Commission recognizes one stock L. Sperm Whale
for the North Atlantic. Based on reviews of many types of A
stock studies, (i.e., tagging, genetics, catch data, mark- L
recapture, biochemical markers, etc.) Reeves and nd . ; i | 2on
Whitehead (1997) and Dufault et al. (1999) suggested e o s
that sperm whale populations have no clear geographic

structure. Ocean-wide genetic studies (Lyrholm and  Figure 1. Distribution of sperm whale sightings

Gyllensten 1998; Lyrholm et al. 1999) indicated low  from NEFSC and SEFSC shipboard and aerial

genetic diversity, but strong differentiation between  surveys during the summer in 1998, 1999, 2002,

potential social (matrilineally related) groups. Further, 2004, 2006 and 2011. lIsobaths are the 100m,

Englehaupt et al. (2009) found no differentiation for 1 0oom, and 4,000m depth contours.

mtDNA between samples from the western North Atlantic

and from the North Sea, but significant differentiation

between samples from the Gulf of Mexico and from the Atlantic Ocean just outside the Gulf of Mexico. These
ocean-wide findings, combined with observations from other studies, indicate stable social groups, site fidelity, and
latitudinal range limitations in groups of females and juveniles (Whitehead 2002). In contrast, males migrate to polar
regions to feed and move among populations to breed (Whitehead 2002, Englehaupt 2009). There exists one tag
return of a male tagged off Browns Bank (Nova Scotia) in 1966 and returned from Spain in 1973 (Mitchell 1975).
Another male taken off northern Denmark in August 1981 had been wounded the previous summer by whalers off
the Azores (Reeves and Whitehead 1997). Steiner et al. (2012) reported on the resightings of photographed
individual male sperm whales between the Azores and Norway. In the U.S. Atlantic EEZ waters, there appears to be
a distinct seasonal cycle (CETAP 1982; Scott and Sadove 1997). In winter, sperm whales are concentrated east and
northeast of Cape Hatteras. In spring, the center of distribution shifts northward to east of Delaware and Virginia,
and is widespread throughout the central portion of the mid-Atlantic bight and the southern portion of Georges
Bank. In summer, the distribution is similar but now also includes the area east and north of Georges Bank and into
the Northeast Channel region, as well as the continental shelf (inshore of the 100-m isobath) south of New England.
In the fall, sperm whale occurrence south of New England on the continental shelf is at its highest level, and there
remains a continental shelf edge occurrence in the mid-Atlantic bight. Similar inshore (<200 m) observations have
been made on the southwestern (Kenney, pers. comm) and eastern Scotian Shelf, particularly in the region of “the
Gully” (Whitehead et al. 1991).
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Geographic distribution of sperm whales may be linked to their social structure and their low reproductive rate
and both of these factors have management implications. Several basic groupings or social units are generally
recognized—nursery schools, harem or mixed schools, juvenile or immature schools, bachelor schools, bull schools
or pairs, and solitary bulls (Best 1979; Whitehead et al. 1991; Christal et al. 1998). These groupings have a distinct
geographical distribution, with females and juveniles generally based in tropical and subtropical waters, and males
more wide-ranging and occurring in higher latitudes. Male sperm whales are present off and sometimes on the
continental shelf along the entire east coast of Canada south of Hudson Strait, whereas, females rarely migrate north
of the southern limit of the Canadian EEZ (Reeves and Whitehead 1997; Whitehead 2002). Off the northeast U.S.,
Cetacean and Turtle Assessment Program (CETAP) and NEFSC sightings in shelf-edge and off-shelf waters
included many social groups with calves/juveniles (CETAP 1982; Waring et al. 1992, 1993). The basic social unit
of the sperm whale appears to be the mixed school of adult females plus their calves and some juveniles of both
sexes, normally numbering 20-40 animals in all. There is evidence that some social bonds persist for many years
(Christal et al. 1998).

POPULATION SIZE

Several estimates from selected regions of sperm whale habitat exist for select time periods, however, at present
there is no reliable estimate of total sperm whale abundance in the entire western North Atlantic. Sightings have
been almost exclusively in the continental shelf edge and continental slope areas (Figure 1). The best recent
abundance estimate for sperm whales is the sum of the 2011 surveys—2,288 (CV=0.28). Because all the sperm
whale estimates presented here were not corrected for dive-time, they are likely downwardly biased and an
underestimate of actual abundance. The average dive-time of sperm whales is approximately 30-60 min (Whitehead
et al. 1991; Watkins et al. 1993; Amano and Yoshioka 2003; Watwood et al. 2006), therefore, the proportion of time
that they are at the surface and available to visual observers is assumed to be low.

Earlier abundance estimates

Please see Appendix IV for a summary of abundance estimates, including earlier estimates and survey
descriptions. Due to changes in survey methodology these historical data should not be used to make comparisons to
more current estimates.

Recent surveys and abundance estimates

An abundance estimate of 1,593 (CV=0.36) sperm whales was generated from a shipboard and aerial survey
conducted during Jun—Aug 2011 (Palka 2012). The aerial portion that contributed to the abundance estimate covered
5,313 km of tracklines that were over waters north of New Jersey from the coastline to the 100-m depth contour,
through the U.S. and Canadian Gulf of Maine and up to and including the lower Bay of Fundy. The shipboard
portioned covered 3,107 km of tracklines that were in waters offshore of Virginia to Massachusetts (waters that were
deeper than the 100-m depth contour out to beyond the U.S. EEZ). Both sighting platforms used a double-platform
data collection procedure, which allows estimation of abundance corrected for perception bias of the detected
species (Laake and Borchers, 2004). Shipboard data were inspected to determine if there was significant responsive
movement to the ship (Palka and Hammond 2001). Because there was an insignificant amount of responsive
movement for this species, the estimation of the abundance was based on the independent observer approach
assuming point independence (Laake and Borchers 2004) and calculated using the mark-recapture distance sampling
option in the computer program Distance (version 6.0, release 2, Thomas et al. 2009).

An abundance estimate of 695 (CV=0.39) sperm whales was generated from a shipboard survey conducted
concurrently (June-August 2011) in waters between central Virginia and central Florida. This shipboard survey
included shelf-break and inner continental slope waters deeper than the 50-m depth contour within the U.S. EEZ.
The survey employed the double-platform methodology searching with 25x bigeye binoculars. A-total-of-4.445 km
of tracklines-wereA total of 4,445 km of tracklines was surveyed, yielding 290 cetacean sightings. The majority of
sightings occurred along the continental shelf break with generally lower sighting rates over the continental slope.
Estimation of the abundance was based on the independent observer approach assuming point independence (Laake
and Borchers 2004) and calculated using the mark-recapture distance sampling option in the computer program
Distance (version 6.0, release 2, Thomas et al. 2009).

Table 1. Summary of abundance estimates for the western North Atlantic sperm whale (Physeter macrocephalus).
Month, year, and area covered during each abundance survey, and resulting abundance estimate (Nyes) and
coefficient of variation (CV).




Month/Year Area Npest CcVv

Central Virginia to lower Bay

Jun-Aug 2011 of Fundy 1,593 0.36

Jun-Aug 2011 ant_ra_l Florida to Central 695 0.39
Virginia

Jun-Aug 2011 Central Florida to lower Bay of 2,288 0.8

Fundy (COMBINED)

Minimum Population Estimate

The minimum population estimate is the lower limit of the two-tailed 60% confidence interval of the log-
normally 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 sperm whales is 2,288 (CVV=0.28). The
minimum population estimate for the western North Atlantic sperm whale is 1,815.

Current Population Trend
A trend analysis has not been conducted for this stock. The statistical power to detect a trend in abundance for
this stock is poor due to the relatively imprecise abundance estimates and long survey interval. For example, the

power to detect a precipitous decline in abundance (i.e., 50% decrease in 15 years) with estimates of low precision
(e.g., CV > 0.30) remains below 80% (alpha = 0.30) unless surveys are conducted on an annual basis (Taylor et al.
2007).

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

Current and maximum net productivity rates are unknown for this stock. While more is probably known about
sperm whale life history in other regions, some life history and vital rates information is available for the northwest
Atlantic. These include: calving interval is 4-6 years; lactation period is 24 months; gestation period is 14.5-16.5
months; births occur mainly in July to November; length at birth is 4.0 m; length at sexual maturity 11.0-12.5 m for
males and 8.3-9.2 m for females; mean age at sexual maturity is 19 years for males and 9 years for females; and
mean age at physical maturity is 45 years for males and 30 years for females (Best 1974; Best et al. 1984; Lockyer
1981; Rice 1989).

For purposes of this assessment, the maximum net productivity rate was assumed to be 0.04. This value is based
on theoretical modeling showing that cetacean populations may not grow at rates much greater than 4% given the
constraints of their reproductive life history (Barlow et al. 1995).

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 and Angliss 1997). The minimum
population size is 1,815. The maximum productivity rate is 0.04, the default value for cetaceans. The recovery
factor, which accounts for endangered, depleted, threatened stocks, or stocks of unknown status relative to optimum
sustainable population (OSP) is assumed to be 0.10 because the sperm whale is listed as endangered under the
Endangered Species Act (ESA). PBR for the western North Atlantic sperm whale is 3.6.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUS INJURY

During 20072008—20112012, annual average human caused mortality was 0.4-8 -due to reports of one sperm
whale mortality in 2009 and one in 2010 in the Canadian Labrador halibut longline fishery (J. Lawson, DFO, pers.
comm.), one entanglement mortality in Canadian pot/trap gear, and one vessel strike mortality. A sperm whale was
reported entangled in monkfish net on the Canadian Grand Banks in 2011, but was released alive and gear free
(Ledwell and Huntington, 2012; Cole and Henry 2013). Sperm whales have not been documented as bycatch in the
observed U.S. Atlantic commercial fisheries.

New Serious Injury Guidelines

NMFS updated its serious injury designation and reporting process, which uses guidance from previous serious
injury workshops, expert opinion, and analysis of historic injury cases to develop new criteria for distinguishing
serious from non-serious injury (Angliss and DeMaster 1998; Andersen et al. 2008; NOAA 2012). NMFS defines




serious injury as an “injury that is more likely than not to result in mortality”. All injury determinations for this
stock assessment were performed under the new guidelines. The new process involves proration of serious injury

determlnatlons where there is uncertamtv reqardlnq the severltv or cause—mjewty—deteemmanens—fer—steek

Fishery Information
Detailed fishery information is reported in Appendix IlI.

Table 2. Confirmed human-caused mortality records of North Atlantic stock of Sperm Whales where the cause was

assigned as either an entanglement (EN) or a ship strike (SS): 2008-2012 #
Value
Assigned against Gear
Date” Fate ID Location® Cause PBR® Country® Type®
Sept-lles,
6/9/2009 Mortality Tryphon Quebec EN 1 CN PT
Deerfield
12/16/2012 Mortality - Beach, FL VS 1 XU
Shipstrike (US/CN/XU/XC) 0.20 ( 0.00/ 0.00/ 0.20/ 0.00)
Five-year totals Entanglement (US/CN/XU/XC) 0.20 ( 0.00/ 0.20/ 0.00/ 0.00)

a. For more details on events please see Cole and Henry in prep.

b. 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.

c. Mortality events are counted as 1 against PBR. Serious injury events have been evaluated using NMFS guidelines
(NOAA 2012)

d. CN=Canada, US=United States, XC=Unassigned 1st sight in CN, XU=Unassigned 1st sight in US

e. H=hook, GN=qillnet, GU=gear unidentifiable, MF=monofilament, NP=none present, NR=none
recovered/received, PL=pelagic longline, PT=pot/trap, WE=weir

Other Mortality

Four hundred twenty-four sperm whales were harvested in the Newfoundland-Labrador area between 1904 and
1972 and 109 male and no female sperm whales were taken near Nova Scotia in 1964-1972 (Mitchell and Kozicki
1984) in a Canadian whaling fishery. There was also a well-documented sperm whale fishery based on the west
coast of Iceland. Other sperm whale catches occurred near West Greenland, the Azores, Madeira, Spain, Spanish
Morocco, Norway (coastal and pelagic), the Faroes, and Britain. At present, because of their general offshore
distribution, sperm whales are less likely to be impacted by humans and those impacts that do occur are less likely to
be recorded. There has been no complete analysis and reporting of existing data on this topic for the western North
Atlantic.

During 1994-2006, 37 sperm whale strandings have been documented along the U.S. Atlantic coast including
Puerto Rico and the EEZ (NMFS unpublished data). One 1998 and one 2000 stranding off Florida showed signs of
human interactions. The 1998 animal’s head was severed, but it is unknown if it occurred pre- or post-mortem. The
2000 animal had fishing gear in the blowhole. In October 1999, a live sperm whale calf stranded on eastern Long
Island, and was subsequently euthanized. Also, a dead calf was found in the surf off Florida in 2000.

During 20072008-20412014, 43-14 sperm whale strandings were documented along the U.S. Atlantic coast
within the EEZ according to the NER and SER strandings databases (Table 2). None-of the- U-S-strandings-wereThe
2012 Maine stranding mortality was classified as a human (fishery) interaction, though was not included in Table 2
because entanglement injuries were old and healed and cause of death was not determineds.




Table 2. Sperm whale (Physeter macrocephalus) reported strandings along the U.S. and Canada Atlantic coast

20072008—20112012.

Stranding State 20082007 20092008 | 20102009 | 20112010 | 20312012 Total
Newfoundland/Labrador® 14 11 01 20 2 86
Maine 0% 00 09 0o o1 1
Massachusetts 00 00 00 20 21 23
New York 0% 10 0% 10 10 32
Virginia 00 00 00 00 01 01
North Carolina 10 01 10 11 10 3
South Carolina 00 00 00 10 10 1
Florida 10 01 19 02° 01 23
EEZ 1 0 0 0 0 1
TOTAL U.S. 22 12 21 52 54 1314

a. Data provided by Whale Release and Strandings, Tangly Whales Inc. Newfoundland, Canada

b. Young sperm whale swimming in the Miami Beach Marina eluded euthanasia attempts.

In eastern Canada, 6 dead strandings were reported in Newfoundland/Labrador in 1987-2005; 20 dead
strandings along Nova Scotia in 1988-2005; 9 dead strandings on Prince Edward Island in 1988-2005; 2 dead
strandings in Quebec in 1992; 5 dead strandings in New Brunswick in 2005; and 13 animals in 8 stranding events on
Sable Island, Nova Scotia in 1970-1998 (Reeves and Whitehead 1997; Hooker et al. 1997; Lucas and Hooker 2000).
Sex was recorded for 11 of the 13 Sable island animals, and all were male, which is consistent with sperm whale
distribution patterns (Lucas and Hooker 2000).

Mass strandings have been reported in many oceanic regions (Rice et al. 1986; Kompanje and Reumer 1995;
Evans et al. 2002; Fujiwara et al. 2007; Pierce et al. 2007; Mazzariol et al. 2011). Reasons for the strandings are
unknown, although multiple causes (e.g., topography, changes in geomagnetic field, solar cycles, ship strikes, global
changes in water temperature and prey distribution, and pollution) have been suggested (Kirschvink et al. 1986;
Brabyn and Frew 1994; Holsbeek et al. 1999; Mazzariol et al. 2011).

Ship strikes are another source of human-caused_mortality (McGillivary et al. 2009; Carrillo and Ritter 2010).
In May 1994 a ship-struck sperm whale was observed south of Nova Scotia (Reeves and Whitehead 1997):-), in May
2000 a merchant ship reported a strike in Block Canyon;-, and in 2001 the U.S. Navy reported a ship strike within
the EEZ (NMFS, unpublished data). In 2006, a sperm whale was found dead from ship strike wounds off Portland,
Maine. In spring, the Block Canyon region is part of a major pathway for sperm whales entering southern New
England continental shelf waters in pursuit of migrating squid (CETAP 1982; Scott and Sadove 1997). A 2012
Florida stranding mortality was classified as a vessel strike mortality (Table 2:Cole and Henry in prep.).

STATUS OF STOCK

This is a strategic stock because the species is listed as endangered under the ESA. Total U.S. fishery-related
mortality and serious injury for this stock is less than 10% of the calculated PBR, and therefore can be considered to
be insignificant and approaching a zero mortality and serious injury rate. The status of this stock relative to OSP in
U.S. Atlantic EEZ is unknown. There are insufficient data to determine population trends. The current stock
abundance estimate was based upon a small portion of the known stock range. A Recovery Plan for sperm whales
was finalized in 2010 (NMFS 2010).
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KILLER WHALE (Orcinus orca): Western North Atlantic Stocksuiy-1995

STOCK DEFINITION AND GEOGRAPHIC RANGE

Killer whales are characterized as uncommon or rare in
waters of the U.S. Atlantic Exclusive Economic Zone (EEZ)
(Katona et al. 1988). The 12 killer whale sightings constituted
0.1% of the 11,156 cetacean sightings in the 1978-—81 CETAP
surveys (CETAP 1982). -The same is—may be true for eastern
Canadian waters, where the species has been described as
relatively uncommon and numerically few (Mitchell and Reeves
1988). Lawson and Stevens (2013) reported on eastern Canada killer
whale sighting events from 1758 to 2012, and found that sightings
were most common from June to -September and especially more
frequent over the last ten years. This is possibly due to increased
public awareness of this species, and more boats, people and cameras
on the water during those months. MeGerdic-et-al{2013) found-that
174% ofeln eastern Canada 17.4% and in the U.S. Gulf of Maine
9.3% of-U-S—-Gulfef MaineU-S: humpbacks had scars on their flukes
caused by non-fatal predatory interactions with Killer whales. This
may be due to migration patterns or may reflect dietary differences
and relative distributions of different ecotypes of killer whales
(McCordic et al. 2013). —FheirKiller whale distribution; hewever;
extends from the Arctic ice -edge to the West Indies. They are
normally found in small groups, although 40 animals were
reported from the southern Gulf of Maine in September 1979,
and 29 animals in Massachusetts Bay in August 1986 (Katona et
al. 1988). In the U.S. Atlantic EEZ, while their occurrence is
unpredictable, they do occur in fishing areas, perhaps
coincident with tuna, in warm seasons (Katona et al. 1988;
NMFS unpublished data). In an extensive analysis of historical
whaling records, Reeves and Mitchell (1988) plotted the
distribution of killer whales in offshore and mid-ocean areas.
Their results suggest that the offshore areas need to be considered
in present-day distribution, movements, and stock relationships.
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Figure 1. Distribution _of Kkiller whale
sightings from NEFSC and SEFSC shipboard
and aerial surveys during the summer in
1998, 1999, 2002, 2004, 2006 and 2011.
Isobaths are the 100m, 1,000m, and 4,000m

depth contours.

Stock and ecotype definition—iss are largely unknown. Results from other areas (e.g., the Pacific
Northwest and Norway) suggest that social structure and territoriality may be important.

POPULATION SIZE

The total number of killer whales off the eastern U.S. coast is unknown.

Minimum Population Estimate

Present data are insufficient to calculate a minimum population estimate.

Current Population Trend

There are insufficient data to determine the population trends for this species.



CURRENT AND M AXIMUM NET PROD UCTIVITY RATES

Current and maximum net productivity rates are not known for this stock. The maxim-um net
productivity rate was assumed to be 0.04 for purposes of this assessment. This value is based on theoretical
calculations showing that cetacean populations may not generally grow at rates much greater than 4%
given the constraints of their reproductive life history (Barlow et al. 1995).

POTENTIAL BIOLOGICAL REMOVAL

Potential Biological Removal (PBR) is the product of minimum population size, one-half the
maximum productivity rate, and a “recovery” factor (Wade and Angliss 1997). The minimum population
size is unknown. The maximum productivity rate is 0.04, the default value for cetaceans. The “recovery”
factor, which accounts for endangered, depleted, threatened stocks, or stocks of unknown status relative to
optimum sustainable population (OSP) is assumed to b-e 0.5 because this stock is of unknown. PBR for
the western North Atlantic killer whale is unknown___——because the minim-um population size cannot be
determined.

ANNUAL HUM AN-CAUSED MORTALITY
In 1994, one killer whale was caught in the New England multlspeC|es smk g|IInet fishery but released

alive. N iew 3 F

mortallty events in eastern Canada (DFO unpubllshed data Lawson and Stevens 2013), for the Iast 40 years

equate to at least one killer whale death every 2 years.

Fishery Information

Data on current incidental takes in U.S. fisheries are available from several sources. In 1986, NMFS
established a mandatory self-reported fishery information system for large pelagic fisheries. -Data files are
maintained at the Southeast Fisheries Science Center (SEFSC). The Northeast Fisheries Science Center
(NEFSC) Sea Sampling Observer Program was initiated in 1989, and since that year several fisheries have
been covered b-y the program. In late 1992 and in 1993, the SEFSC provided observer coverage of pelagic
longline vessels fishing off the Grand Bank-s (Tail of the Banks) and provide-s observer coverage of vessels
fishing south of Cap-e Hatteras.

There have been no observed mortalities or serious injuries by NMFS Sea Samplers in the pelagic drift
gillnet, pelagic longline, pelagic pair trawl, New England multispecies sink gillnet, mid-Atlantic coastal sink
gillnet, and North Atlantic bottom trawl fisheries.

STATUS OF STOCK

The status of killer whales relative to OSP in U.S. Atlantic EEZ is unknown. Because there are no
observed mortalities or serious injury between 1990-2008 and 49952012, the total U.S. fishery-related
mortality and serious injury for this stock is considered insignificant and approaching zero mortality and
seriousinjury rate. The speciesis not listed asthreatened or endangered under the Endangered Species Act. In
Canada, the Cetacean Protection Regulations of 1982, promulgated under the standing Fisheries Act, prohibit
the catching or harassment of all cetacean species. There are insufficient data to determine the population
trends for this species. This is not a strategic stock because, although PBR could not be calculated, there
is no evidence of human-induced mortality.
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FALSE KILLER WHALE (Pseudorca crassidens):
Western North Atlantic Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

The false killer whale is distributed worldwide throughout warm temperate and tropical oceans (Jefferson et al.
2008). This species is usually sighted in offshore waters but in some cases inhabits waters closer shore (e.g., Hawaii,
Baird et al. 2013). Sightings of this species in the northern Gulf of Mexico (i.e., U.S. Gulf of Mexico) occur in
oceanic waters, primarily in the eastern Gulf (Mullin and Fulling 2004; Maze-Foley and Mullin 2006). While
records from the U.S. western North Atlantic have been uncommon, the combination of sighting, stranding and
bycatch records indicates that this species routinely occurs in the western North Atlantic. False killer whales have
been sighted in U.S. Atlantic waters from southern Florida to Maine (Schmidly 19810BIS-SEAMAR 2013). There
are periodic records (primarily stranding) from southern Florida to Cape Hatteras dating back to 1920 (Schmidly
1981). Most of the records are from the southern half of Florida and include a mass stranding in 1970 that may have

numbered as many as 175 individuals (Caldwell
et al. 1970; Schmidly 1981).

The western North Atlantic population is
being considered a separate stock for
management purposes, although there is
currently no information to differentiate this
stock from the northern Gulf of Mexico
stock(s). Felseldlemwhalesinthe blorh-Paciic
Ocean—exhibit—population—structure—While it
may be a unique situation, false killer whales
that inhabit U.S. waters around the Hawaiian
Islands are made up of two genetically
identifiable populations (i.e., near-shore island
and pelagic; Chivers et al. 2007) and the near-
shore population is a distinct population
segment (Oleson et al. 2010). Additional
morphological, genetic and/or behavioral data
are needed to provide further information on
stock delineation in the western North Atlantic.

POPULATION SIZE

The best available abundance estimate for
western North Atlantic false killer whales is
442 (CV=1.06; Table 1). This estimate is from
summer 2011 surveys covering waters from
central Florida to the lower Bay of Fundy.
Sightings of this species have not occurred or
have been rare during any given survey, and
hence this is the first abundance estimate ever
made for U.S. Atlantic waters.

Recent surveys and abundance estimates
There were no sightings of false killer
whales during aerial and shipboard surveys
conducted during June-August 2011 from
central Virginia to the lower Bay of Fundy. The
aerial portion covered 6,850 km of tracklines
over waters north of New Jersey between the
coastline and the 100-m depth contour through
the U.S. and Canadian Gulf of Maine and up to
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Figure 1. Distribution of false killer whale sightings

from NEFSC and SEFSC vessel surveys during 1992,
1995, 2006 and 2011. Also shown is the location of a
2011 interaction with the pelagic longline fishery.
Isobaths are the 100-m, 1,000-m and 4,000- m depth
contours, and the dark line is U.S. EEZ.

and including the lower Bay of Fundy. The shipboard portion covered 3,811 km of tracklines between central



Virginia and Massachusetts in waters deeper than the 100-m depth contour out to beyond the U.S. EEZ. Both
sighting platforms used a double-platform data collection procedure.

An abundance estimate of 442 (CVV=1.06; Table 1) false killer whales based one sighting was generated from a
shipboard survey conducted concurrently (June-August 2011) in waters between central Virginia and central
Florida. This shipboard survey included shelf-break and inner continental slope waters deeper than the 50-m depth
contour within the U.S. EEZ. The survey employed two independent visual teams searching with 25x bigeye
binoculars. A-tetal-of4,445-km-of-tracklines—wereA total of 4,445 km of tracklines was surveyed, yielding 290
cetacean sightings. The majority of sightings occurred along the continental shelf break with generally lower
sighting rates over the continental slope. Estimation of the abundance was based on the independent observer
approach assuming point independence (Laake and Borchers 2004) and calculated using the mark-recapture distance
sampling option in the computer program Distance (version 6.0, release 2, Thomas et al. 2009).

Table 1. Summary of abundance estimates for the western North Atlantic false killer whale (Pseudorca crassidens)
by month, year, and area covered during each abundance survey, and resulting abundance estimate (Npest)
and coefficient of variation (CV).

Month/Year Area Npest CcVv
Jun-Aug 2011 central Virginia to lower Bay of Fundy 0 0
Jun-Aug 2011 central Florida to central Virginia 442 1.06
Jun-Aug 2011 central Florida to lower Bay of Fundy (COMBINED) 442 1.06

Minimum Population Estimate

The minimum population estimate is the lower limit of the two-tailed 60% confidence interval of the log-
normally 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 false killer whales is 442 (CV=1.06).
The minimum population estimate for false killer whales is 212.

Current Population Trend
There are insufficient data to determine population trends for this stock.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

Current and maximum net productivity rates are unknown for this stock. For purposes of this assessment, the
maximum net productivity rate was assumed to be 0.04. This value is based on theoretical modeling showing that
cetacean populations may not grow at rates much greater than 4% given the constraints of their reproductive history
(Barlow et al. 1995).

POTENTIAL BIOLOGICAL REMOVAL

Potential Biological Removal (PBR) is the product of minimum population size, one half the maximum net
productivity rate, and a recovery factor (MMPA Sec. 3. 16 U.S.C. 1362; Wade and Angliss 1997). The minimum
population size is 212. The maximum productivity rate is 0.04, the default value for cetaceans. The “recovery”
factor, which accounts for endangered, depleted, threatened stocks, or stocks of unknown status relative to optimum
sustainable population (OSP) is assumed to be 0.5 because this stock is of unknown status. PBR for the western
North Atlantic false killer whale stock is 2.1.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUS INJURY
Total annual estimated fishery-related mortality and serious injury to this stock during 2008-2012 is unknown.

New Serious Injury Guidelines

NMFS updated its serious injury designation and reporting process, which uses guidance from previous serious
injury workshops, expert opinion, and analysis of historic injury cases to develop new criteria for distinguishing
serious from non-serious injury (Angliss and DeMaster 1998, Andersen et al. 2008, NOAA 2012). NMFS defines
serious injury as an “injury that is more likely than not to result in mortality”. Injury determinations for stock
assessments revised in 2013 or later incorporate the new serious injury guidelines, based on the most recent 5-year
period for which data are available.




Fishery Information

The commercial fishery that could potentially interact with this stock in the Atlantic Ocean is the Category |
Atlantic Ocean, Caribbean, Gulf of Mexico large pelagic longline fishery (Appendix I11). Pelagic swordfish, tunas
and billfish are the targets of the longline fishery. During 2008-2012, 1 interaction with this fishery was observed
during quarter 3 of 2011, and involved a false killer whale entangled and released alive, presumed not to be
seriously injured (Garrison et al. 2009; Garrison and Stokes 2010; Garrison and Stokes 2012a,b; Garrison and
Stokes 2013).

Other Mortality

There was 1 reported stranding of a false killer whale in the U.S. Atlantic Ocean during 2008-2012 (NOAA
National Marine Mammal Health and Stranding Response Database unpublished data, accessed 30 September 2013
(SER) and 11 November 2013 (NER)). This stranding occurred off North Carolina during 2009 and was classified
as a fishery interaction due to longline markings. Historically, there have been intermittent false killer whale
strandings. From 1990 through 2007, the following false killer whale strandings occurred: 1 animal in 2002 in North
Carolina; 2 in Florida in 1997; 1 in Massachusetts in 1997; 1 in Georgia in 1996; and 1 in Florida in 1995. Stranding
data probably underestimate the extent of human-related mortality and serious injury because all of the marine
mammals that die or are seriously injured may not wash ashore, nor will all of those that do wash ashore necessarily
show signs of entanglement or other human interactions. Finally, the level of technical expertise among stranding
network personnel varies widely as does the ability to recognize signs of human interactions.

STATUS OF STOCK

alse killer whales are not listed as threatened or endangered under the Endangered
Species Act. However, because the abundance of the Western North Atlantic stock is small and relatively few
mortalities and serious injuries would exceed PBR, the NMFS considers this to be a strategic stock. Insufficient
information is available to determine whether the total fishery-related mortality and serious injury for this stock is
insignificant and approaching a zero mortality and serious injury rate. The status of false killer whales in the U.S.
EEZ relative to OSP is unknown. There are insufficient data to determine population trends for this stock.

REFERENCES CITED

Andersen, M.S., K.A. Forney, T.V.N. Cole, T. Eagle, R. Angliss, K. Long, L. Barre, L. VVan Atta, D. Borggaard, T.
Rowles, B. Norberg, J. Whaley and L. Engleby- 2008. Differentiating serious and non-serious injury of
marine mammals: report of the serious injury technical workshop, 10-13 September 2007, Seattle, WA.
NOAA Tech. Memo. NMFS-OPR-39. 94 pp.

Angliss, R.P. and D.P. DeMaster 1998. Differentiating serious and non-serious injury of marine mammals taken
incidental to commercial fishing operations: Report of the serious injury workshop, 1-2 April 1997, Silver
Spring, MD. NOAA Tech. Memo. NMFS-OPR-13. 48 pp.

Baird, R.W., D.L. Webster, J.M. Aschettino, G.S. Schorr and D.J. McSweeney- 2013. Odontocete cetaceans around
the main Hawaiian Islands: Habitat use and relative abundance from small-boat sighting surveys. Aquat.
Mamm. 39(3): 253-269.

Barlow, J., S.L. Swartz, T.C. Eagle and P.R. Wade: 1995. U.S. marine mammal stock assessment: guidelines for
preparation, background, and a summary of the 1995 assessments. NOAA Tech. Memo. NMFS-OPR-6,
National Marine Fisheries Service, Seattle, WA, 73 pp. Available from: NOAA National Marine Fisheries
Service, 7600 Sand Point Way NE, Seattle, WA 98115-0070.

Caldwell, D.K., M.C. Caldwell and C.M. Walker, Jr. 1970. Mass and individual strandings of false killer whales,
Pseudorca crassidens, in Florida. J. Mamm. 51: 634-636.

Chivers, S.J., R.W. Baird, D.J. McSweeney, D.L. Webster, N.M. Hedrick and J.C. Salinas. 2007. Genetic variation
and evidence for population structure in eastern North Pacific false killer whales (Pseudorca crassidens).
Can. J. Zool. 85: 783-794.

Garrison, L.P., L. Stokes and C. Fairfield. 2009. Estimated bycatch of marine mammals and turtles in the U.S.
Atlantic pelagic longline fleet during 2008. NOAA Tech. Memo. NMFS-SEFSC-591, 63 pp.

Garrison, L.P. and L. Stokes. 2010. Estimated bycatch of marine mammals and turtles in the U.S. Atlantic pelagic
longline fleet during 2009. NOAA Tech. Memo. NMFS-SEFSC-607, 64 pp.

Garrison, L.P. and L. Stokes. 2012a. Estimated bycatch of marine mammals and turtles in the U.S. Atlantic pelagic
longline fleet during 2010. NOAA Tech. Memo. NMFS-SEFSC-624, 59 pp.

Garrison, L.P. and L. Stokes. 2012b. Estimated bycatch of marine mammals and turtles in the U.S. Atlantic pelagic



longline fleet during 2011. NOAA Tech. Memo. NMFS-SEFSC-632, 61 pp.

Garrison, L.P. and L. Stokes: 2013. Estimated bycatch of marine mammals and turtles in the U.S. Atlantic pelagic
longline fleet during 2013. NOAA Tech. Memo. NMFS-SEFSC-655, 62 pp.

Jefferson, T.A., M.A. Webber and R.L. Pitman- 2008. Marine mammals of the world. Academic Press, London. 573

pp.

Laake, J.L. and D.L. Borchers. 2004. Methods for incomplete detection at distance zero. Pages 108-189 in:
Advanced distance sampling, S. T. Buckland, D. R. Andersen, K. P. Burnham, J. L. Laake and L. Thomas,
(eds.), pp. 108-189, Oxford University Press, New York.

Maze-Foley, K. and K. D. Mullin: 2006. Cetaceans of the oceanic northern Gulf of Mexico: Distributions, group
sizes and interspecific associations. J. Cetacean Res. Manage. 8(2): 203-213.

Mullin, K. D. and G. L. Fulling- 2004. Abundance of cetaceans in the oceanic northern Gulf of Mexico. Mar.
Mamm. Sci. 20(4): 787-807.

NOAA. 2012. Federal Register 77:3233. National policy for distinguishing serious from non-serious injuries of
marine mammals. Available from: http://www.nmfs.noaa.gov/op/pds/documents/02/238/02-238-01.pdf

Oleson, E.M., C.H. Boggs, K.A. Forney, M.B. Hanson, D.R. Kobayashi, B.L. Taylor, P.R. Wade and G.M. Ylitalo-
2010. Status review of Hawaiian insular false killer whales (Pseudorca crassidens) under the
Endangered Species Act. NOAA Tech Memo. NMFS-PIFSC-22, 140 p. + appendices.

Schmidly, D.J. 1981. Marine mammals of the Southeastern United States coast and Gulf of Mexico. U.S. Fish and
Wildlife Service, Office of Biological Services, Washington, D.C. FWS/OBS-80/41, 163 pp.

Thomas, L., J.L. Laake, E. Rexstad, S. Strindberg, F.F.C. Marques, S.T. Buckland, D.L. Borchers, D.R. Anderson,
K.P. Burnham, M.L. Burt, S.L. Hedley, J.H. Pollard, J.R.B. Bishop and T.A. Marques- 2009. Distance 6.0.
Release 2. [Internet]. University of St. Andrews (UK): Research Unit for Wildlife Population Assessment.
Available from: http://www.ruwpa.st-and.ac.uk/distance/

Wade, P.R. and R.P. Angliss: 1997. Guidelines for assessing marine mammal stocks: Report of the GAMMS
workshop April 3-5, 1996, Seattle, Washington. NOAA Tech. Memo. NMFS-OPR-12, National Marine
Fisheries Service, Seattle, WA, 93 pp.


http://www.nmfs.noaa.gov/op/pds/documents/02/238/02-238-01.pdf

October2008May 2014

NORTHERN BOTTLENOSE WHALE (Hyperoodon ampullatus):
Western North Atlantic Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Northern bottlenose whales are characterized as extremely My 7 AN
uncommon or rare in waters of the U.S. Atlantic Exclusive | s S 4, f
Economic Zone (EEZ). The two sightings of three individuals ] R { .
constituted less than 0.1% of the 11,156 cetacean sightings in . / = 7t XA rasen
the 1978-82 CETAP surveys. —Both sightings were in the 1, —=5 /| g )
spring, along the 2,000-m isobath (CETAP 1982). In 1993 and = = 4 i
1996, two sightings of single animals, and in 1996, a single | NP I
sighting of six animals (one juvenile), were made during PN [ / . ) Lo
summer shipboard surveys conducted along the southern edge 1. 2 A I
of Georges Bank (NMFS 1993; 1996). More recent sightings of % §j}7 LI
northern bottlenose whales are shown in Figure 1. ] =\ f _

Northern bottlenose whales are distributed in the North S /\gf
Atlantic from Nova Scotia to about 70°N in the Davis Strait, i7" [
along the east coast of Greenland to 77°N and from England, g
Norway, Iceland and the Faroe Islands to the west-south coast
of SpitzbergenSvalbard. It is largely a deep-water species and ]
is very seldom found in waters less than 2,000 m deep (Mead N PR
1989; Whitehead and Hooker 2012). 1)) b shpboed s I

There are two main centers of bottlenose whale -2 s
distribution in the western Nnorth Atlantic, one in the area 1 I
called "The Gully" just north of Sable Island, Nova Scotia, and
the other in Davis Strait off northern Labrador (Reeves et al.  Figure 1: NEFSC and SEFSC shipboard and
1993) -Studies at the entrance to the GU"y from 1988t_0-1995 aerial surveys during the summers of 1998'
identified 237 individuals and estimated the local population 1999, 2002, 2004-and-, 2006 and 2007.
size at about 230 animals (95% C.I. 160-360) (Whitehead et al.  |sobaths are the 100-m, 1000-m and 4000-m
1997). Wimmer and Whitehead (2004) identified individuals — + = -
moving between several Scotian Shelf canyons more than 100 km from the Gully. Whitehead and Wimmer (2005)
estimated a population of 163 animals (95% confidence interval 119-214), with no statistically significant
population trend. O’Brian and Whitehead (2013) applied mark-recapture techniques to estimate the current
population size of northern bottlenose whales on the Scotian Shelf as 143 animals (95% CI: 95 to 156 animals).
These individuals are believed to be year-round residents and all age and sex classes are present (Gewans—and
Whitehead-1998;-Gowans et al. 2000; Hooker et al. 2002). Mitchell and Kozicki (1975) reported stranding records
in the Bay of Fundy and as far south as Rhode Island. —-Lucas and Hooker (2000) documented three stranded
individuals on Sable Island, Nova Scotia, Canada.

Several genetic studies have been undertaken in the waters off Nova Scotia (Dalebout et al. 2001; Hooker et al.
2001a; Hooker et al. 2001b; Hooker et al. 2002; Dalebout et al. 2006). -Dalebout et al. (2006) found distinct
differences in the nuclear and mitochondrial markers for the small populations of bottlenose whales of the Gully,
Labrador and Iceland. -Stock definitionidentity is currently unknown for those individuals inhabiting/visiting U.S.
waters.
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POPULATION SIZE
The total number of northern bottlenose whales off the eastern U.S. coast is unknown.

Minimum Population Estimate
Present data are insufficient to calculate a minimum population estimate.

Current Population Trend



There are insufficient data to determine the population trends for this species.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

Current and maximum net productivity rates are unknown for this stock. For purposes of this assessment, the
maximum net productivity rate was assumed to be 0.04. This value is based on theoretical modeling showing that
cetacean populations may not grow at rates much greater than 4% given the constraints of their reproductive life
history (Barlow et al. 1995).

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 and Angliss 1997). The minimum
population size is unknown. The maximum productivity rate is 0.04, the default value for cetaceans. The “recovery”
factor, which accounts for endangered, depleted, threatened stock, or stocks of unknown status relative to optimum
sustainable population (OSP) is assumed to be 0.5 because this stock is of unknown status. PBR for the western
North Atlantic northern bottlenose whale is unknown because the minimum population size cannot be determined.

ANNUAL HUMAN-CAUSED MORTALITY

No mortalities have been reported in U.S. waters. A fishery for northern bottlenose whales existed in Canadian
waters during both the 1800s and 1900s. Its development was due to the discovery that bottlenose whales contained
spermaceti. A Norwegian fishery expanded from east to west (Labrador and Newfoundland) in several episodes.
The fishery peaked in 1965. Decreasing catches led to the cessation of the fishery in the 1970s, and provided
evidence that the population was depleted. A small fishery operated by Canadian whalers from Nova Scotia operated
in the Gully, and took 87 animals from 1962 to 1967 (Mitchell 1977; Mead 1989). Canadian Department of
Fisheries and Oceans (2009) had 8 At-Sea Observer program reports of entanglements of northern bottlenose whales
in Atlantic Canada and one entanglement in the Gully observed by Dalhousie University since the early 1980s.
These entanglements were in fisheries using benthic and pelagic long-lines and otter-trawls. (DFO 2009).

Fishery Information

The only documented U.S. fishery interaction with northern bottlenose whales occurred in 2001 in the U.S.
Northeast Distant WaterNEB experimental pelagic longline fishery in Canadian waters. The animal was released
alive, but considered a serious injury (Garrison 2003).

Other Mortality

In 2006, two northern bottlenose whales stranded alive in Delaware Bay. This mother--calf pair was first
reported stranded in New Jersey, where volunteers pushed them off the beach. The two animals restranded in
Delaware, where the calf was encouraged back into the water and was last seem-seen swimming, but the mother
stranded dead. -This is believed to be the southern-most U.S. stranding record for this species.

STATUS OF STOCK

The status of northern bottlenose whales relative to OSP in U.S. Atlantic EEZ is unknown; however, the
depletion in Canadian waters in the 1970s may have impacted U.S. distribution and may be relevant to current status
in U.S. waters. The Canadian Scotian Shelf population was designated by Committee on the Status of Endangered
Wildlife in Canada (COSEWIC) as of Special Concern. Its status was uplisted to Endangered in November 2002,
based on its small population estimate-and the potential threat posed by oil and gas development in and around the
population’s prime habitat (COSEWIC 2002). This population was listed under the Species at Risk
Act in 2006 (COSEWAC-2002:-DFO 2007). This species is not listed as threatened or endangered under the U.S.
Endangered Species Act. -There are insufficient data to determine population trends for this species. The total level
of U.S. fishery-caused mortality and serious injury is unknown. Because this stock has a marginal occurrence in
U.S. waters and there are no documented takes in U.S. waters, this stock has been designated as not strategic.
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SOWERBY’S BEAKED WHALE (Mesoplodon bidens):

Western North Atlantic Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Within the genus Mesoplodon, there are four species
of beaked whales that reside in the northwest Atlantic.
These include True's beaked whale, M. mirus; Gervais'
beaked whale, M. europaeus; Blainville's beaked whale, ] )
M. densirostris; and Sowerby's beaked whale, M. bidens == S N
(Mead 1989). These species are difficult to identify to the " ' &
species level at sea; therefore, much of the available
characterization for beaked whales is to genus level only.
Stock structure for each species is unknown. Thus, it is
plausible the stock could actually contain multiple
demographically independent populations that should
themselves be stocks, because the current stock spans
multiple eco-regions (Longhurst 1998; Spalding et al.
2007).

The distributions of Mesoplodon spp. in the :-,‘3-‘.«"“
northwest Atlantic are known principally from stranding Coe
records (Mead 1989; Nawojchik 1994; Mignucci-Giannoni sl o
et al. 1999; MacLeod et al. 2006). Off the U.S. Atlantic 1\

coast, beaked whale (Mesoplodon spp.) sightings have
occurred principally along the shelf-edge and deeper

Beaked Whales
+  Aerial Sightings

oceanic waters (Figure 1; CETAP 1982; Waring et al. 1L/ 7 et ertes
1992; Tove 1995; Waring et al. 2001; Hamazaki 2002; o 25N
Palka 2006). Most sightings were in late spring and oW oW ow ssw

summer, which corresponds to survey effort._ The
distributions of Sowerby’s beaked whales are also known
from acoustical surveys (Cholewiak et al. 2013) and
bycatch confirmed genetically to be M. bidens (Wenzel et
al. 2013).

Sowerby's beaked whales have been reported from
New England waters north to the ice pack (e.g., Davis
Strait), and individuals are seen along the Newfoundland
coast in summer (Leatherwood et al. 1976; Mead 1989;
MacLeod et al. 2006; Jefferson et al. 2008). Furthermore, a
single stranding occurred off the Florida west coast (Mead
1989). This species is considered rare in Canadian waters
(Lien et al. 1990) and has been designated as “Special
Concern” by the Committee on the Status of Endangered Wildlife in Canada (COSEWIC). _Whitehead (2013)
reports that in the 23 years of cetacean observations in the Gully Marine Protected Area, on the edge of the Scotian
Shelf, Nova Scotia, Canada, they have observed a significant increase in sightings of Sowerby’s.

Figure 1: Distribution of beaked whale (includes
Ziphius and Mesoplodon spp.) sightings from NEFSC
and SEFSC shipboard and aerial surveys during the
summers of 1995, 1998, 1999, 2002, 2004, 2006,
2007, 2008 2010 and 2011. Isobaths are the 100-m,
1000-m and 4000-m depth contours.

POPULATION SIZE

Several estimates of the undifferentiated complex of beaked whales (Ziphius and Mesoplodon spp.) from
selected regions are available for select time periods (Barlow et al. 2006), as well as two estimates of Mesoplodon
spp. beaked whales alone. Survey platform type influences observer ability to identify species, with differentiation
most difficult from aircraft. Sightings are almost exclusively in the continental shelf edge and continental slope
areas (Figure 1). The best abundance estimate for Mesoplodon spp. beaked whales is the sum of the 2011 survey
estimates—7,092 (CV=0.54).

Earlier abundance estimates
Please see Appendix IV for a summary of abundance estimates, including earlier estimates and survey



descriptions. Due to changes in survey methodology these historical data should not be used to make comparisons to
more current estimates.

Recent surveys and abundance estimates

An abundance estimate of 922 (CV=1.47) undifferentiated beaked whales (Ziphius and Mesoplodon spp.) was
obtained from an aerial survey conducted in August 2006, which covered 10,676 km of trackline in the region from
the 2000 m depth contour on the southern edge of Georges Bank to the upper Bay of Fundy and to the entrance of
the Gulf of St. Lawrence. (Table 1; Palka pers. comm.)

An abundance estimate of 5,500 (CV=0.67) Mesoplodon spp. beaked whales (not including Ziphius) was
generated from a shipboard and aerial survey conducted during June—August 2011 (Palka 2012). The aerial portion
that contributed to the abundance estimate covered 5,313 km of tracklines that were over waters north of New Jersey
and shallower than the 100-m depth contour, through the U.S. and Canadian Gulf of Maine and up to and including
the lower Bay of Fundy. The shipboard portion covered 3,107 km of tracklines that were in waters offshore of
Virginia to Massachusetts (waters that were deeper than the 100-m depth contour out to beyond the U.S. EEZ). Both
sighting platforms used a two-simultaneous team data collection procedure, which allows estimation of abundance
corrected for perception bias of the detected species (Laake and Borchers, 2004). Shipboard data were inspected to
determine if there was significant responsive movement to the ship (Palka and Hammond 2001). Because there was
an insignificant amount of responsive movement for this species, the estimation of the abundance was based on the
independent observer approach assuming point independence (Laake and Borchers 2004) and calculated using the
mark-recapture distance sampling option in the computer program Distance (version 6.0, release 2, Thomas et al.
2009).

An abundance estimate of 1,570 (CV=0.65) Mesoplodon spp. beaked whales (not including Ziphius) was also
generated from a shipboard survey conducted during June—August 2011 between central Florida and Virginia. The
survey included shelf-break and inner continental slope waters deeper than the 50-m depth contour within the U.S.
EEZ. The survey employed two independent visual teams searching with 25x bigeye binoculars. A total of 4,445 km
of survey effort were accomplished with 290 cetacean sightings. The majority of sightings occurred along the
continental shelf break with generally lower sighting rates over the continental slope. Estimation of the abundance
was based on the independent observer approach assuming point independence (Laake and Borchers 2004) and
calculated using the mark-recapture distance sampling option in the computer program Distance (version 6.0, release
2, Thomas et al. 2009).

Although the 1990-2011 surveys did not sample exactly the same areas or encompass the entire beaked whale
habitat, they did focus on segments of known or suspected high-use habitats off the northeastern U.S. coast. The
collective 1990-2011 data suggest that, seasonally, at least several thousand beaked whales are occupying these
waters, with highest levels of abundance in the Georges Bank region. NMFS surveys suggest that beaked whale
abundance may be highest in association with Gulf Stream and warm-core ring features (Waring et al. 2001;
Hamazaki 2002).

Because the estimates presented here were not dive-time corrected, they are likely negatively biased and
probably underestimate actual abundance. Given that Mesoplodon spp. prefer deep-water habitats (Mead 1989) the
bias may be substantial.

Table 1. Summary of abundance estimates for Mesoplodon spp.® or the undifferentiated complex® of beaked
whales which include Ziphius and Mesoplodon spp.? Month, year, and area covered during each abundance
survey, and resulting abundance estimate (Npest) and coefficient of variation (CV).

Month/Year Area Npest CcVv

Aug 2006° S. Gulf of Maine to upper Bay of Fundy to Gulf of St. 922 147
Lawrence

Jun-Aug 2011° Central Virginia to lower Bay of Fundy 5,500 0.67

Jun-Aug 20112 Central Florida to Central Virginia 1,592 0.67

Jun-Aug 20112 Central Florida to lower Bay of Fundy (COMBINED) 7,092 0.54

#2011estimates are for Mesoplodon spp. beaked whales alone, not the undifferentiated complex
2006 estimate includes Mesoplodon and Ziphius.

Minimum Population Estimate

The minimum population estimate is the lower limit of the two-tailed 60% confidence interval of the log-
normally 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 Mesoplodon spp. beaked whales (not




including Ziphius) is 7,092 (CV=0.54). The minimum population estimate for Mesoplodon spp beaked whales is
4,632.

Current Population Trend

A trend analysis has not been conducted for this stock. The statistical power to detect a trend in abundance for
this stock is poor due to the relatively imprecise abundance estimates and long survey interval. For example, the
power to detect a precipitous decline in abundance (i.e., 50% decrease in 15 years) with estimates of low precision
(e.g., CV > 0.30) remains below 80% (alpha = 0.30) unless surveys are conducted on an annual basis (Taylor et al.
2007).

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

Current and maximum net productivity rates are unknown for this stock. Mesoplodon spp. life history
parameters that could be used to estimate net productivity include: length at birth is 2 to 3 m, length at sexual
maturity 6.1 m for females, and 5.5 m for males, maximum age for females were 30 growth layer groups (GLG's)
and for males was 36 GLG's, which may be annual layers (Mead 1984).

For purposes of this assessment, the maximum net productivity rate was assumed to be 0.04. This value is
based on theoretical modeling showing that cetacean populations may not grow at rates much greater than 4% given
the constraints of their reproductive life history (Barlow et al. 1995).

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 and Angliss 1997). The minimum
population size for the Mesoplodon spp. beaked whales is 4,632. The maximum productivity rate is 0.04, the default
value for cetaceans. The recovery factor, which accounts for endangered, depleted, threatened stocks, or stocks of
unknown status relative to optimum sustainable population (OSP) is assumed to be 0.5. PBR for Mesoplodon spp.
beaked whales (not including Ziphius) is 46.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUS INJURY
The 20072008—2011-2012 total average estimated annual mortality of Sowerby’s beaked whales in observed
fisheries in the U.S. Atlantic EEZ is zero.

New Serious Injury Guidelines

NMFS updated its serious injury designation and reporting process, which uses guidance from previous serious
injury workshops, expert opinion, and analysis of historic injury cases to develop new criteria for distinguishing
serious from non-serious injury (Angliss and DeMaster 1998; Andersen et al. 2008; NOAA 2012). NMFS defines
serious injury as an “injury that is more likely than not to result in mortality”. Injury determinations for stock
assessments revised in 2013 or later incorporate the new serious injury guidelines, based on the most recent 5-year
period for which data are available.

Fishery Information

Total fishery-related mortality and serious injury cannot be estimated separately for each beaked whale species
because of the uncertainty in species identification by fishery observers. The Atlantic Scientific Review Group
advised adopting the risk-averse strategy of assuming that any beaked whale stock which occurred in the U.S.
Atlantic EEZ might have been subject to the observed fishery-related mortality and serious injury.

Estimated annual average fishery-related mortality or serious injury of this stock in 2007-2011 in U.S.
fisheries was zero. Detailed fishery information is reported in Appendix IlI.

Earlier Interactions

There is no historical information available that documents incidental mortality in either U.S. or Canadian
Atlantic coast fisheries (Read 1994). The only documented bycatch prior to 2003 of beaked whales is in the pelagic
drift gillnet fishery (now prohibited). The bycatch only occurred from Georges Canyon to Hydrographer Canyon
along the continental shelf break and continental slope during July to October (Northridge 1996). Forty-six fishery-
related beaked whale mortalities were observed between 1989 and 1998. These included: 24 Sowerby’s; 4 True’s; 1
Cuvier’s; and 17 undifferentiated beaked whales. Recent analysis of biological samples (genetics and morphological
analysis) has been used to determine species identifications for some of the bycaught animals. Estimates from the
1989 to 1993 period are for undifferentiated beaked whales. The estimated annual fishery-related mortality (CV in



parentheses) was 60 in 1989 (0.21), 76 in 1990 (0.26), 13 in 1991 (0.21), 9.7 in 1992 (0.24) and 12 in 1993 (0.16).
Estimates of bycatch mortality by species are available for the 1994-1998 period. For animals identified as
Sowerby’s beaked whales, bycatch estimates were 3 (0.09) in 1994, 6 (0) in 1995, 9 (0.12) in 1996 and 2 (0) in
1998. Estimated annual fishery-related mortality for unidentified Mesoplodon beaked whales during this period was
0in 1994, 3 (0) in 1995, 2 (0.25) in 1996, and 7 (0) in 1998. There was no fishery during 1997. During July 1996,
one beaked whale was entangled and released alive with “gear infaround a single body part”.

One unidentified beaked whale was seriously injured in the U.S. Atlantic pelagic longline fishery in 2003. This
interaction occurred in the Sargasso Sea fishing area. The estimated fishery-related combined mortality in 2003 was
5.3 beaked whales (CV=1.0). No serious injury or mortality interactions have been -reported since 2003.

Other Mortality

During 20072008-2011-2012 three-two Sowerby’s beaked whales stranded along the U.S. Atlantic coast
(Table 3). None of these animals showed evidence of a human interaction.

Several unusual mass strandings of beaked whales throughout their worldwide range have been associated with
naval activities (D’Amico et al. 2009; Filadelfo et al. 2009). During the mid- to late 1980s multiple mass strandings
of Cuvier’s beaked whales (4 to about 20 per event) and small numbers of Gervais’ beaked whale and Blainville’s
beaked whale occurred in the Canary Islands (Simmonds and Lopez-Jurado 1991). Twelve Cuvier’s beaked whales
that live stranded and subsequently died in the Mediterranean Sea on 12-13 May 1996 were associated with low
frequency acoustic sonar tests conducted by the North Atlantic Treaty Organization (Frantzis 1998; D’Amico et al.
2009; Filadelfo et al. 2009). In March 2000, 14 beaked whales live stranded in the Bahamas; 6 beaked whales (5
Cuvier’s and 1 Blainville’s) died (Balcomb and Claridge 2001; NMFS 2001; Cox et al. 2006). Four Cuvier’s, 2
Blainville’s, and 2 unidentified beaked whales were returned to sea. The fate of the animals returned to sea is
unknown, since none of the whales have been resighted. Necropsy of 6 dead beaked whales revealed evidence of
tissue trauma associated with an acoustic or impulse injury that caused the animals to strand. Subsequently, the
animals died due to extreme physiologic stress associated with the physical stranding (i.e., hyperthermia, high
endogenous catecholamine release) (Cox et al. 2006).. Fourteen beaked whales (mostly Cuvier’s beaked whales but
also including Gervais’ and Blainville’s beaked whales) stranded in the Canary Islands in 2002 (Cox et al. 2006,
Fernandez et al. 2005; Martin et al. 2004). Gas bubble-associated lesions and fat embolism were found in
necropsied animals from this event, leading researchers to link nitrogen supersaturation with sonar exposure
(Fernandez et al. 2005).

Table 3. Sowerby's beaked whale (Mesoplodon bidens) strandings along the U.S. Atlantic coast.

State 20082007 20092008 20102009 20112010 20112012 Total
RhodeIsland 1 o] o] o] o] 1
Virginia 00 20 02 00 0 2
Total 01 20 02 006 0 32
STATUS OF STOCK

While Sowerby’s beaked whales are not listed as threatened or endangered under the Endangered Species Act
they have been listed as a species of Special Concern by both COSEWIC and SARA (the Species at Risk Act) in
Canada (COSEWIC 2006). The western North Atlantic stock of Sowerby’s beaked whale is not considered strategic
under the Marine Mammal Protection Act. No habitat issues are known to be of concern for this species, but
questions have been raised regarding potential effects of human-made sounds on deep-diving cetacean species such
as Sowerby’s beaked whales (Richardson et al. 1995), There are insufficient data to determine the population size or
trends, and, while a PBR value has been calculated for the Mesoplodon genus, PBR cannot be calculated for this
species independently. The permanent closure of the pelagic drift gillnet fishery has eliminated the principal known
source of incidental fishery mortality, and no fishery-related mortality and serious injury has been observed during
the recent 5-year (20072008—20112012) period. Therefore, the total U.S. fishery mortality and serious injury rate
can be considered to be insignificant and approaching zero. The status of Sowerby’s beaked whales relative to OSP
in U.S. Atlantic EEZ is unknown.
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RISSO'S DOLPHIN (Grampus griseus):
Western North Atlantic Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Risso's dolphins are distributed worldwide in tropical and
temperate seas (Jefferson et al. 2008), and in the Northwest
Atlantic occur from Florida to eastern Newfoundland
(Leatherwood et al. 1976; Baird and Stacey 1991). Off the
northeast U.S. coast, Risso's dolphins are distributed along the
continental shelf edge from Cape Hatteras northward to
Georges Bank during spring, summer, and autumn (CETAP
1982; Payne et al. 1984). In winter, the range is in the mid-
Atlantic Bight and extends outward into oceanic waters
(Payne et al. 1984). In general, the population occupies the
mid-Atlantic continental shelf edge year round, and is rarely
seen in the Gulf of Maine (Payne et al. 1984). During 1990,
1991 and 1993, spring/summer surveys conducted along the
continental shelf edge and in deeper oceanic waters sighted
Risso's dolphins associated with strong bathymetric features,
Gulf Stream warm-core rings, and the Gulf Stream north wall
(Waring et al. 1992, 1993; Hamazaki 2002). There is no
information on stock structure of Risso's dolphin in the
western North Atlantic, or to determine if separate stocks
exist in the Gulf of Mexico and Atlantic. Thus, it is plausible
the stock could actually contain multiple demographically
independent populations that should themselves be stocks,
because the current stock spans multiple eco-regions
(Longhurst 1998; Spalding et al. 2007). In 2006, a
rehabilitated adult male Risso’s dolphin stranded and released
in the Gulf of Mexico off Florida was tracked via satellite-
linked tag to waters off Delaware (Wells et al. 2009). -The Gulf
of Mexico and Atlantic stocks are currently being treated as
two separate stocks.

POPULATION SIZE

Several abundance estimates are available for Risso’s
dolphins from selected regions for select time periods.
Sightings were almost exclusively in continental shelf edge and
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Figure__—1. Distribution of Risso’s dolphin
sightings from NEFSC and SEFSC shipboard and
aerial surveys during the summers of 1995, 1998,
1999, 2002, 2004, 2006, 2007, 2008 2010 and
2011. Isobaths are the 100-m, 1,000-m, and
4,000-m depth contours.

continental slope areas (Figure 1). The best abundance estimate for Risso’s dolphins is the sum of the 2011 surveys—

- 18,250 (CV =.0.46).

Earlier abundance estimates

Please see Appendix IV for a summary of abundance estimates, including earlier estimates and survey

descriptions.

Recent surveys and abundance estimates

An abundance estimate of 14,408 (CV_=0.38) Risso's dolphins was obtained from an aerial survey conducted
in August 2006, which covered 10,676 km of trackline in the region from the 2,000-m depth contour on the southern
edge of Georges Bank to the upper Bay of Fundy and to the entrance of the Gulf of St. Lawrence (Table 1; Palka,
pers. comm.). The value of g(0) used for this estimation was derived from the pooled 2002, 2004 and 2006 aerial

survey data.



An abundance estimate of 15,197 (CV_= 0.55) Risso’s dolphins was generated from a shipboard and aerial
survey conducted during June-August 2011 (Palka 2012). The aerial portion that contributed to the abundance
estimate covered 5,313 km of tracklines that were over waters north of New Jersey from the coastline to the 100-m
depth contour, through the U.S. and Canadian Gulf of Maine and up to and including the lower Bay of Fundy. The
shipboard portion covered 3,107 km of tracklines that were in waters offshore of central Virginia to Massachusetts
(waters that were deeper than the 100-m depth contour out to beyond the U.S. EEZ). Both sighting platforms used a
double-platform data collection procedure, which allows estimation of abundance corrected for perception bias of
the detected species (Laake and Borchers, 2004). Shipboard data were inspected to determine if there was significant
responsive movement to the ship (Palka and Hammond 2001). -Because there was evidence of responsive (evasive)
movement of this species to the ship, estimation of the abundance was based on Palka and Hammond (2001) and the
independent observer approach assuming full independence (Laake and Borchers 2004), and calculated using the
mark-recapture distance sampling option in the computer program Distance (version 6.0, release 2, Thomas et al.
2009).

An abundance estimate of 3,053 (CV_=_0.44) Risso’s dolphins was generated from a shipboard survey
conducted concurrently (June—August 2011) in waters between central Virginia and central Florida. This shipboard
survey included shelf-break and inner continental slope waters deeper than the 50-m depth contour within the U.S.
EEZ. The survey employed the double-platform methodology searching with 25x bigeye binoculars. A-tetal-of
4,445 km-of tracklines-wereA total of 4,445 km of tracklines was surveyed, yielding 290 cetacean sightings. The
majority of sightings occurred along the continental shelf break with generally lower sighting rates over the
continental slope. Estimation of the abundance was based on the independent observer approach assuming point
independence (Laake and Borchers 2004) and calculated using the mark-recapture distance sampling option in the
computer program Distance (version 6.0, release -2, Thomas et al. 2009).

Table 1. Summary of abundance estimates for the western North Atlantic Risso’s dolphin (Grampus griseus).
Month, year, and area covered during each abundance survey, resulting abundance estimate (Ny) and
coefficient of variation (CV).

Month/Year Area Npest cVv

Aug 2006 S. Gulf of Maine to upper Bay of Fundy to Gulf of St. 14,408 0.38

Lawrence
Jun-Aug 2011 Central Virginia to lower Bay of Fundy 15,197 0.55
Jun-Aug 2011 Central Florida to Central Virginia 3,053 0.44
Jun-Aug 2011 Central Florida to lower Bay of Fundy (COMBINED) 18,250 0.46

Minimum Population Estimate

The minimum population estimate is the lower limit of the two-tailed 60% confidence interval of the log-
normally distributed best abundance estimate. This is equivalent to the 20th—20" percentile of the log-normal
distribution as specified by Wade and Angliss (1997). The best estimate of abundance for Risso’s dolphins is 18,250
(CV_=.0.46), obtained from the 2011 surveys. The minimum population estimate for the western North Atlantic
Risso’s dolphin is 12,619.

Current Population Trend

A trend analysis has not been conducted for this stock-. The statistical power to detect a trend in abundance for
this stock is poor due to the relatively imprecise abundance estimates and long survey interval-. For example, the
power to detect a precipitous decline in abundance (i.e., 50% decrease in 15 years) with estimates of low precision
(e.g., CV > 0.30) remains below 80% (alpha = 0.30) unless surveys are conducted on an annual basis (Taylor et al.
2007).

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

Current and maximum net productivity rates are unknown for this stock. For purposes of this assessment, the
maximum net productivity rate was assumed to be 0.04. This value is based on theoretical modeling showing that
cetacean populations may not grow at rates much greater than 4% given the constraints of their reproductive life
history (Barlow et al. 1995).



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 and Angliss 1997). The minimum
population size is 12,619. The maximum productivity rate is 0.04, the default value for cetaceans (Barlow et al.
1995). The recovery factor, which accounts for endangered, depleted, threatened stocks, or stocks of unknown status
relative to optimum sustainable population (OSP) is assumed to be 0.5 because the CV of the average mortality
estimate is less than 0.3 (Wade and Angliss 1997). PBR for the western North Atlantic stock of Risso’s dolphin is
126.

ANNUAL HUMAN-CAUSED MORTALITY
Total annual estimated average fishery-related mortality or serious injury to this stock during 2008-20122007—
2011 was 5162 Risso’s dolphins (CV_=0.276:22; Table 2).

New Serious Injury Guidelines

NMFS updated its serious injury designation and reporting process, which uses guidance from previous serious
injury workshops, expert opinion, and analysis of historic injury cases to develop new criteria for distinguishing
serious from non-serious injury (Angliss and DeMaster 1998; Andersen et al. 2008; NOAA 2012). NMFS defines
serious injury as an “injury that is more likely than not to result in mortality”. Injury determinations for stock
assessments revised in 2013 or later incorporate the new serious injury guidelines, based on the most recent 5-year
period for which data are available.

Fishery Information
Detailed fishery information is reported in Appendix IlI.

Earlier Interactions

Prior to 1977, there was no documentation of marine mammal bycatch in distant-water fleet activities off the
northeast coast of the U.S. With implementation of the Fisheries Conservation and Management Act in that year, an
observer program was established which recorded fishery data and information on incidental bycatch of marine
mammals. NMFS foreign-fishery observers reported four deaths of Risso's dolphins incidental to squid and
mackerel fishing activities in the continental shelf and continental slope waters between March 1977 and December
1991 (Waring et al. 1990; NMFS unpublished data). -

In the pelagic drift gillnet fishery 51 Risso's dolphin mortalities were observed between 1989 and 1998. One
animal was entangled and released alive. Bycatch occurred during July, September and October along continental
shelf edge canyons off the southern New England coast. Estimated annual mortality and serious injury (CV in
parentheses) attributable to the drift gillnet fishery was 87 in 1989 (0.52), 144 in 1990 (0.46), 21 in 1991 (0.55), 31
in 1992 (0.27), 14 in 1993 (0.42), 1.5 in 1994 (0.16), 6 in 1995 (0), 0 in 1996, no fishery in 1997, and 9 in 1998 (0).
This fishery was closed effective in 1999.

In the pelagic pair trawl fishery, one Risso’s dolphin mortality was observed in 1992. Estimated annual fishery-
related mortality (CV in parentheses) attributable to the pelagic pair trawl fishery was 0.6 dolphins in 1991 (1.0), 4.3
in 1992 (0.76),3.21in 1993 (1 0),0i in 1994 and 3 7 in 1995 (0 45) Thls flshery ended as of 1996

One Rlsso S dolphln mortalltv was observed in the

mid- Atlantlc qlllnet flshery in 2007. The resulting estlmated serious injury and mortality for 2007 was 34 (CV =
0.73).

Pelagic Longline

Pelaglc Iongllne bycatch estimates of Rlsso S dolphlns m%%%%%d%@%m%@neﬁwn%mg

QQQI)—FN#M%WFQMGMHSOH et aI (2009) Garrlson and Stokes (2010) and Garrlson and Stokes
(2012a, 2012b). Most of the estlmated marine mammal bycatch was from U.S. Atlantlc EEZ waters between South

Carolina and Cape Cod




—and-1-FEstimated annual

flshery related mortallty (CV in parentheses) was %Lanrmalsm%%—él—@)%w@@@@—él—@)%m—%@@%l—@)—%&m

3(—1—9)—9—#1—2995—9—#1—2@06—9—&0—65)%—2—997—17 (O 73) in 2008 11 (0. 71) in 2009 O in 2010 aneLlZ (0 63) in 2011
and 15 (1.0) in 2012. There is a high likelihood that dolphins released alive with ingested gear or gear wrapped

around appendages will not survive (Wells et al. 2008). The annual average combined mortality and serious injury
for 2008-20122007-2011 is-was 1110 Risso’s dolphins (0.410-36; Table 2).

Northeast Bottom Trawl

One Risso’s dolphin was observed taken in northeast bottom trawl fisheries in 2010 (Table 2). This is the first
time this species was observed taken in this fishery. New serious injury criteria were applied to all observed
interactions retroactive back to 2007 (Waring et al. in reviewprep). Estimated fishery-related serious injury and
mortality values (CV in parentheses) were 3-{0:52)-ir-2007-2 (0.56) in 2008, 3 (0.53) in 2009, 2 (0.55) in 2010,-and
3(0.55) in 2011, and 0 in 2012. The 2008-20122007—2011 average annual serious injury and mortality attributed to
the northeast bottom trawl was 2.0 2.5 animals (CV_=0.300-24; Table 2).

Mid-Atlantic Bottom Trawl
One Risso’s dolphin was observed taken in mid-Atlantic bottom trawl fisheries in 2008, 15 Fifteen-Risse’s
dﬁ%eswe%ebsewed%kewm mid- Auenﬂebeﬁem%awlﬁﬁshen%m 2010, 2 in 2011, and 1 in 2012 (Table 2).
ishery—New serious injury criteria were applied to all
observed interactions retroactive back to 2007 (Waring et al. in-In review prep). No seriously injured Risso’s
dolphins have been observed in this fishery. It was discovered in 2010 that a small segment of the mid-Atlantic
bottom trawl feel was equipping fishing nets with acoustic deterrent devices (i.e., Ppingers). To the extent possible,
the use of pingers on bottom trawl gear has been taken into account when estimating bycatch mortality of Risso’s
dolphins. The estimated annual fishery-related mortality and serious injury values attributable to the mid-Atlantic
bottom trawl fishery (CV in parentheses) were 33-{0-34)-in-2007-39 (0.69) in 2008, 23 (0.50) in 2009, 54 (0.74) in
2010, and-62 (0.56) in 2011, and »x7 (1.0) in 2012. -The 2008-20122007-2011 average annual serious injury and
mortality attributed to the mid-Atlantic bottom trawl was xx3742 animals (xx0.366-29; Table 2).

Northeast Sink Gillnet

In the northeast sink gillnet fishery, Risso’s dolphin interactions were observed in 2000, 2005, 2006 and 2012.
Estimated annual mortalities (CV in parentheses) from this fishery are: 0 in 1999, 15 (1.06) in 2000, 0 in 2001—
2004, 15 in 2005 (0.93), 0 in 2006 through 2011 and 6 (0.87) in 2012 (Hatch and Orphanides $2014in-press).

Mid-Atlantic Midwater Trawl

A Risso’s dolphin mortality was observed in this fishery for the first time in 2008, and not again since. No
bycatch estimate has been generated. Until this bycatch estimate can be developed, the 2008-20122007—2011
average annual serious injury and mortality attributed to the mid-Atlantic midwater trawl is calculated as 0.2 animals
(1 animal/5 years).

Table 2. Summary of the incidental mortality of Risso’s dolphin (Grampus griseus) by commercial fishery including
the years sampled, the type of data used, the annual observer coverage, the observed mortalities and serious
injuries recorded by on-board observers, the estimated annual mortality and serious injury, the combined annual
estimates of mortality and serious injury, the estimated CV of the combined estimates and the mean of the
combined estimates (CV in parentheses).

Fishery Years | Data Type | Observer | Observed | Observed | Estimated | Estimated | Estimated | Estimated Mean Combined
2 Coverage®| Serious | Mortality | Serious | Mortality | Combined CVs Annual Mortality
Injury Injury Mortality

Pelagic Obs. Data | 0+-.07, [+2,2,0,|0,0,0,0, | 9-17,11, {0,0,0,0.{9-17,11,0, | -65-.73,




Longline® | 0708- | Logbook | -14,.08, 2,1 0 0,12,15 0 12,15 71,0, .63, 10-11 (0.3641)
1112 .09,.07 1.0
Obs.-Data,
Frip
Mid-Atlantic Allocated | 04—63; 6-6-6; | 16.0.6; o 6.8
Gitpet | H 03,0402 0 005 60 |340,000| ©
Data
Obs. Data
Trip 05, .04
Northeast _ Logbook, | <5 0,000,|00000000, (0000, 0,0,0,0
sink Gillnet | %512 | Allocated | L7219 |0 1 0 5 00.00.6| o 12 (087)
Dealer =
Data
Northeast Obs. Data 5256,
Bottom 0708- Dealer ﬁggg % 0'00' % &'%’ %’ 110 0’00’ 0 %23’ %’ 2132 %’2’3‘ .53, .55, 2.52.0 (0.2430)
Trawl 112 Data ' 2 6’ ' 17' — — = 55,0
VTR Data| "=
Mid-Atlantic 0 0
Obs. Data | ©3:.03. ) ) 3339, 3469,
Bottom  1078-112 05,06 | 00, |00 00 | 2354 |03 5074 4237 (2936)
Trawl Dealer .08,.05 0,0 T 0,0 62,7 Pet | 56,1.0
Data
Mid-Atlantic
Midwater 133
Trawl - _ | Obs. Data [39-133,
Including 9:10?% Trip .132,.25, 1 0,0,0,0,0 &'1'0(')0’ Ol ha na na na 0.2 (na)
Pair | Logbook | -41..21 =
d e
TFrawd Trawl
TOTAL 6251 (0.2227)

Observer data (Obs. Data) are used to measure bycatch rates and the data are collected within the Northeast Fisheries Observer
Program. NEFSC collects landings data (unallocated Dealer Data and Allocated Dealer Data) which are used as a measure of total
landings and mandatory Vessel Trip Reports (VTR) (Trip Logbook) are used to determine the spatial distribution of landings and
fishing effort. Total landings are used as a measure of total effort for the coastal gillnet fishery.

The observer coverages for the Northeast and mid-Atlantic sink gillnet fishery are ratios based on tons of fish landed. Northeast bottom
trawl, mid-Atlantic bottom trawl, Northeast mid-water and mid-Atlantic mid-water trawl fishery coverages are ratios based on trips.
Total observer coverage reported for gillnet and bottom trawl gear in the year 2010 includes samples collected from traditional
fisheries observers in addition to fishery at-sea monitors through the Northeast Fisheries Observer Program (NEFOP). For 2010 only
the NEFOP observed data were reported in this table, since the at-sea monitoring program just started in May 2010. -Both at-sea
monitor and traditional fisheries observer data were used for 2011 and 2012.

Estimates can include data pooled across years, so years without observed Sl or Mortality may still have an estimated value.
Fishery related bycatch rates for 2012 were estimated using an annual stratified ratio-estimator using only data from 2012. -The 2007-
2011 estimates reported in the 2013 stock assessment report were generated using a different method, pooling observer data over the
five year time period (2007-2011). Pooled stratified bycatch rates were applied to annual fishing effort data resulting in annual
mortality estimates across the 2007-2011 time period.

d e

- Estimates have not been generated for bettem-trawl-er-midwater trawl. Unexpanded values are provisionally provided.

Other mortality

From 2007-2008 to 20412012, 43-39 Risso’s dolphin strandings were recorded along the U.S. Atlantic coast
(NMFS unpublished data). Six-Seven animals had indications of human interaction, three-four of which were fishery
interactions. Indications of human interaction are not necessarily the cause of death (Table 3).

In eastern Canada, one Risso’s dolphin stranding (unmarked by net entanglement or propeller scarring) was
reported on Sable Island, Nova Scotia from 1970 t01998 (Lucas and Hooker 2000).

A Virginia Coastal Small Cetacean Unusual Mortality Event (UME) occurred along the coast of Virginia from 1
May to 31 July 2004, when 66 small cetaceans, including one Risso’s dolphin, stranded mostly along the outer
(eastern) coast of Virginia’s barrier islands.

A Mid-Atlantic Offshore Small Cetacean UME was declared when 33 small cetaceans stranded from Maryland
to Georgia between July and September 2004. The species involved are generally found offshore and are not
expected to strand along the coast. Three Risso’s dolphins were involved in this UME.



Table 3. Risso’s dolphin (Grampus griseus) reported strandings along the U.S. Atlantic coast and Puerto Rico,
2008-2012.

STATE 2008 2009 2010 2011 2012 TOTALS
Maine 1 0 0 0 0 1
Massachusetts™ 8 4 0 0 0 12
New York 0 0 0 1 0 1
New Jersey 0 1 0 0 0 1
Maryland 1 0 1 0 0 2
Virginia® 0 2 4 1 0 7
North Carolina® 1 3 2 1 2 9
Georgia 0 1 0 0 0 1
Florida 0 0 0 2 2 4
Puerto Rico 0 0 0 1 0 1
TOTAL 11 11 7 6 4 39

a. One of the 2009 animals th propeller Wands.

b. One of the 2009 animals showed signs of human interaction.

c. Two animals in 2009 showed signs of fishery interaction. One animal in 2010 was classified as human
interaction. Two animals in 2012 showed signs of fishery interaction.
d. 2008 includes 4 animals mass stranded in Massachusetts, 3 of which were released alive.

Stranding data probably underestimate the extent of fishery-related mortality and serious injury because all of
the marine mammals that die or are seriously injured may not wash ashore, nor will all of those that do wash ashore



necessarily show signs of entanglement or other fishery-interaction. Finally, the level of technical expertise among
stranding network personnel varies widely as does the ability to recognize signs of fishery interaction.

STATUS OF STOCK

Risso’s dolphins are not listed as threatened or endangered under the Endangered Species Act and the Western
North Atlantic stock is not considered strategic under the Marine Mammal Protection Act. The 2008-20122007—
2011 average annual human-related mortality does not exceed PBR. The total U.S. fishery mortality and serious
injury for this stock is not less than 10% of the calculated PBR and, therefore, cannot be considered to be
insignificant and approaching a zero mortality and serious injury rate. The status of Risso's dolphins relative to OSP
in the U.S. Atlantic EEZ is unknown. Population trends for this species have not been investigated.
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LONG-FINNED PILOT WHALE (Globicephala melas melas):
Western North Atlantic Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

There are 2-two species of pilot whales in the western Atlantic—the long-finned pilot whale, Globicephala
melas melas, and the short-finned pilot whale, G. macrorhynchus. These species are difficult to differentiate at sea
and cannot be reliably visually identified during either abundance surveys or observations of fishery mortality;
therefore, the ability to separately assess the 2-two species in U.S. Atlantic waters is complex and requires additional
information on seasonal spatial distribution. The long-finned pilot whale is distributed from North Carolina to North
Africa (and the Mediterranean) and north to Iceland, Greenland and the Barents Sea (Sergeant 1962; Leatherwood et

al. 1976; Abend 1993; Bloch et al. 1993; Abend
and Smith 1999). The stock structure of the
North Atlantic population is uncertain (ICES
1993; Fullard et al. 2000). Morphometric (Bloch
and Lastein 1993) and genetic (Siemann 1994;
Fullard et al. 2000) studies have provided little
support for stock separation across the Atlantic
(Fullard et al. 2000). However, Fullard et al.
(2000) have proposed a stock structure that is
related to sea-surface temperature: 1) a cold-
water population west of the Labrador/North
Atlantic current, and 2) a warm-water population
that extends across the Atlantic in the Gulf
Stream.

In U.S. Atlantic waters, pilot whales
(Globicephala sp.) are distributed principally
along the continental shelf edge off the
northeastern U.S. coast in winter and early
spring (CETAP 1982; Payne and Heinemann
1993; Abend and Smith 1999; Hamazaki 2002).
In late spring, pilot whales move onto Georges
Bank and into the Gulf of Maine and more
northern waters, and remain in these areas
through late autumn (CETAP 1982; Payne and
Heinemann 1993). Pilot whales tend to occupy
areas of high relief or submerged banks. They
are also associated with the Gulf Stream wall
and thermal fronts along the continental shelf
edge (Waring et al. 1992; NMFS unpublished
data). Long-finned and short-finned pilot whales
overlap spatially along the mid-Atlantic shelf
break between New Jersey and the southern
flank of Georges Bank (Payne and Heinemann
1993; NMFS unpublished data). Long-finned
pilot whales have occasionally been observed
stranded as far south as South Carolina, and
short-finned pilot whales have occasionally been
observed stranded as far north as Massachusetts.
The latitudinal ranges of the two species
therefore remain uncertain, although south of
Cape Hatteras, most pilot whale sightings are
expected to be short-finned pilot whales, while
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Figure 1. Distribution of long-finned (open symbols),
short-finned (black symbols), and possible mixed (gray
symbols; could be either species) pilot whale sightings
from NEFSC and SEFSC shipboard and aerial surveys
during the summers of 1998, 1999, 2002, 2004, 2006,
2007 and 2011. The inferred distribution of the two
species is preliminary and is valid for June-August only.
Isobaths are the 100-m, 1,000-m, and 4,000-m depth
contours.

north of ~42°N most pilot whale sightings are expected to be long-finned pilot whales (Figure 1).



POPULATION SIZE

The best available estimate for long-finned pilot whales in the western North Atlantic is 26,535 (CV_=_0.35;
Table 1). This estimate is from summer 2006 aerial surveys covering waters from the southern Gulf of Maine to the
upper Bay of Fundy and the Scotian Shelf (Palka 2006). The total number of long-finned pilot whales off the eastern
U.S. and Canadian Atlantic coast is unknown, and this estimate does not include Canadian waters north of the
Scotian Shelf or waters along the shelf break south of Georges Bank. Therefore, the current estimate is most likely
an underestimate of the stock abundance. Because long-finned and short-finned pilot whales are difficult to
distinguish at sea, sighting data are reported as Globicephala sp. Sightings from vessel and aerial surveys were
strongly concentrated along the continental shelf break south of Georges Bank; however, pilot whales were also
observed over the continental slope in waters associated with the Gulf Stream (Figure 1).

Earlier estimates

Please see appendix IV for a summary of abundance estimates including earlier estimates and survey
descriptions. Due to changes in survey methodology, these historical data should not be used to make comparisons
with more current estimates.

Recent surveys and abundance estimates for Globicephala sp.

An abundance estimate of 26,535 (CV_=0.35) Globicephala sp. was obtained from an aerial survey conducted
in August 2006, which covered 10,676 km of trackline in the region from the 2000-m depth contour on the southern
edge of Georges Bank to the upper Bay of Fundy and to the entrance of the Gulf of St. Lawrence (Table 1; NMFS
2006; NMFS unpublished data).- This survey covered habitats that are expected to exclusively contain long-finned
pilot whales.

An imprecise abundance estimate of 16,434-058 (CV_=_0.2879;95% Cl=2.774-10.573) pilot whales was
generated from the Canadian Trans-North Atlantic Sighting Survey (TNASS) in July-August 2007 _(see-Lawson and
Gosselin 208911). This aerial survey covered the area from northern Labrador to the Scotian Shelf, providing full
coverage of the Atlantic Canadian coast. Estimation of the abundance was based on the independent observer
approach assuming point independence (Laake and Borchers 2004) and calculated using the mark-recapture distance
sampling option in the computer program Distance (version 6.0, release 2, Thomas et al. 2009). Estimates from this
survey were have-not-yet-been-corrected-for-avatabiity-and-perception-biases_using the g(0) values obtained from
the integration of perception and availability biases (Tables 1 and 2 in Lawson and Gosselin 2011), or using g(0)
values from Palka (unpubl. data) (Lawson and Gosselin 20092011). This survey covered habitats expected to
contain long-finned pilot whales exclusively.

An abundance estimate of 11,865 (CV_=_0.57) Globicephala sp. was generated from aerial and shipboard
surveys conducted during June-August 2011 between central Virginia and the lower Bay of Fundy. The aerial
portion covered 6,850 km of tracklines over waters north of New Jersey between the coastline and the 100-m depth
contour through the U.S. and Canadian Gulf of Maine, and up to and including the lower Bay of Fundy. Pilot whales
were not observed during the aerial portion of the survey. The shipboard portion covered 3,811 km of tracklines
between central Virginia and Massachusetts in waters deeper than the 100-m depth contour out to beyond the U.S.
EEZ. Both sighting platforms used a double-platform data collection procedure, which allows estimation of
abundance corrected for perception bias of the detected species (Laake and Borchers 2004). Estimation of the
abundance was based on the independent observer approach assuming point independence (Laake and Borchers
2004) and calculated using the mark-recapture distance sampling option in the computer program Distance (version
6.0, release 2, Thomas et al. 2009). The vessel portion of this survey included habitats where both short-finned and
long-finned pilot whales occur. The estimated abundance of long-finned pilot whales from this survey was 5,636
(CV=0.63).

An abundance estimate of 16,946 (CV_=_0.43) Globicephala sp. was generated from a shipboard survey
conducted concurrently (June-August 2011) in waters between central Virginia and central Florida. This shipboard
survey included shelf-break and inner continental slope waters deeper than the 50-m depth contour within the U.S.
EEZ. The survey employed two independent visual teams searching with 25xx bigeye binoculars. A total of 4,445
km of tracklines was surveyed, yielding 290 cetacean sightings. The majority of sightings occurred along the
continental shelf break north of Cape Hatteras, North Carolina, with a lower number of sightings over the
continental slope in the southern portion of the survey. Estimation of the abundance was based on the independent
observer approach assuming point independence (Laake and Borchers 2004) and calculated using the mark-
recapture distance sampling option in the computer program Distance (version 6.0, release 2, Thomas et al. 2009).



This survey included habitats where only short-finned pilot whales are expected to occur.

Spatial Distribution and Abundance Estimates for Globicephala melas
Biopsy samples from pilot whales were collected during summer months (June-August) from South Carolina to
the southern flank of Georges Bank between 1998 and 2007. These samples were identified to species using genetic
analysis of mitochondrial DNA sequences. A portion of the mtDNA genome was sequenced from each biopsy
sample collected in the field, and genetic species identification was performed through phylogenetic reconstruction
of the haplotypes. Stranded specimens that were morphologically identified to species were used to assign clades in
the phylogeny to species and thereby identify all samples. The probability of a sample being from a long-finned (or
short-finned) pilot whale was evaluated as a function of sea-surface temperature and water depth using logistic
regression. This analysis indicated that the probability of a sample coming from a long-finned pilot whale was near 1
at water temperatures <22°C, and near 0 at temperatures >25°C. The probability of a long-finned pilot whale also
decreased with increasing water depth. Spatially, during summer months, this regression model predicts that all pilot
whales observed in offshore waters near the Gulf Stream are most likely short-finned pilot whales. The area of
overlap between the 2 species occurs primarily along the shelf break off the coast of New Jersey between 38°N and
40°N latitude. This habitat model was used to partition the abundance estimates from surveys conducted during the
summer of 2011. The sightings from the southeast shipboard survey covering waters from Florida to central Virginia
were predicted to consist entirely of short-finned pilot whales. The aerial portion of the northeast surveys covered
the Gulf of Maine and the Bay of Fundy and surveys where the model predicted that only long-finned pilot whales
would occur, but no pilot whales were observed. The vessel portion of the northeast survey recorded a mix of both
species along the shelf break, and the sightings in offshore waters near the Gulf Stream were predicted to consist
predominantly of short-finned pilot whales. The abundance estimate for long-finned pilot whales from the northeast
| summer 2011 vessel survey was 5,636 (CV_=.0.63; NMFS unpublished data). The summer 2011 aerial survey of the
Gulf of Maine to the Bay of Fundy did not include areas of the Scotian Shelf where the highest densities of pilot
whales were observed in the summer of 2006, therefore the 2011 summer surveys are a poor representation of the
overall abundance of this stock. The abundance estimate from the summer 2006 survey is the best available estimate
and is expected to exclusively represent long-finned pilot whales based on the results of the logistic regression
model. While this estimate represents animals primarily in Canadian waters during the summer months, it reflects
the abundance of the stock which moves into U.S. waters of the Gulf of Maine during other times of the year and
| thus interacts with U.S. fisheries. The best available estimate for the stock is therefore 26,535 (CV_=_0.35). This is
an underestimate of the total abundance of long-finned pilot whales in U.S. waters as it does not include estimates
| from the shelf break south of Georges Bank or waters north of the Scotian Shelf.

Table 1. Summary of abundance estimates for the western North Atlantic long-finned pilot whale by month, year,
and area covered during each abundance survey, and resulting abundance estimate (Nyes) and coefficient of
variation (CV).

Month/Year Area Npest CcVv
| Aug 2006 S. Gulf of Maine to upIEJer Bay of Fundy to Gulf of St. 26,535 0.35
awrence
| July-Aug 2007 N. Labrador to Scotian Shelf 16,134058 0.2879
Jun-Aug 2011 central Virginia to Lower Bay of Fundy 5,636 0.63

Minimum Population Estimate
The minimum population estimate is the lower limit of the two-tailed 60% confidence interval of the log-
normally 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 western North Atlantic long-finned
| pilot whales is 26,535 animals (CV_=_0.35). This reflects the abundance of the stock in Canadian waters during
summer months; however, the stock moves into U.S. waters during other times of year when it interacts with U.S.
| fisheries. The minimum population estimate for long-finned pilot whales is 19,930.

Current Population Trend
A trend analysis has not been conducted for this stock. The statistical power to detect a trend in abundance for
this stock is poor due to the relatively imprecise abundance estimates and long survey interval. For example, the



power to detect a precipitous decline in abundance (i.e., 50% decrease in 15 years) with estimates of low precision
(e.g., CV_>_0.30) remains below 80% (alpha=0.30) unless surveys are conducted on an annual basis (Taylor et al.
2007).

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

Current and maximum net productivity rates are unknown for this stock. For purposes of this assessment, the
maximum net productivity rate was assumed to be 0.04. This value is based on theoretical modeling showing that
cetacean populations may not grow at rates much greater than 4% given the constraints of their reproductive life
history (Barlow et al. 1995).

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 and Angliss 1997). The minimum
population size for long-finned pilot whales is 19,930. The maximum productivity rate is 0.04, the default value for
cetaceans. The “recovery” factor, which accounts for endangered, depleted, threatened stocks, or stocks of unknown
status relative to optimum sustainable population (OSP) is assumed to be 0.5 because the CV of the average
mortality estimate is less than 0.3 (Wade and Angliss 1997). PBR for the western North Atlantic long-finned pilot
whale is 199.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUS INJURY
Total annual observed average fishery-related mortality or serious injury during 20072008-2010-2012 was 44
35 long-finned pilot whales (CV=0.15; Table 2). Fhe-total-annual-human-caused—mortality—of long-finned-pilot
whales—cannot-be-determined—The highest bycatch rates of undifferentiated pilot whales in the pelagic longline
fishery were observed during September-October along the mid-Atlantic coast (Garrison 2007). Biopsy samples and
photo-identification data collected during October-November 2011 in this region indicated that all of the animals
observed within the region of pelagic longline bycatch during these months were short-finned pilot whales (NMFS
unpublished data). During the remainder of the year, pilot whale bycatch in the pelagic longline fishery was likewise
restricted to waters where short-finned pilot whales are expected to occur almost exclusively. Therefore, it is likely
that the bycatch of pilot whales in the pelagic longline fishery is restricted to short-finned pilot whales. In bottom
trawls and mid-water trawls_and in the gillnet fisheries, mortalities are more generally observed north of 40°N
latitude and in areas expected to have a higher proportion of long-finned pilot whales. Takes in these fisheries were

examined individually usmq model based predlctlons and in aII cases these ammals were assmned as Ionq fmned
pilot whales. Howey y J A

New Serious Injury Guidelines

NMFS updated its serious injury designation and reporting process, which uses guidance from previous serious
injury workshops, expert opinion, and analysis of historic injury cases to develop new criteria for distinguishing
serious from non-serious injury (Angliss and DeMaster 1998; Andersen et al. 2008; NOAA 2012). NMFS defines
serious injury as an “injury that is more likely than not to result in mortality”. Injury determinations for stock
assessments revised in 2013 or later incorporate the new serious injury guidelines, based on the most recent 5-year
period for which data are available.

Fishery Information

Detailed fishery information is reported in Appendix Ill. Total fishery-related mortality and serious injury
cannot be estimated separately for the 2-two species of pilot whales in the U.S. Atlantic EEZ because of the
uncertainty in species identification by fishery observers. The Atlantic Scientific Review Group advised adopting
the risk-averse strategy of assuming that either species might have been subject to the observed fishery-related
mortality and serious injury.

Earlier Interactions

Prior to 1977, there was no documentation of marine mammal bycatch in distant-water fleet (DWF) activities
off the northeastern coast of the U.S. A fishery observer program, which has collected fishery data and information
on incidental bycatch of marine mammals, was established in 1977 with the implementation of the Fisheries



Conservation and Management Act (FCMA).

During 1977-1991, observers in this program recorded 436 pilot whale mortalities in foreign-fishing activities
(Waring et al. 1990; Waring 1995). A total of 391 pilot whales (90%) was taken in the mackerel fishery, and 41
(9%) occurred during Loligo and Illex squid-fishing operations. This total includes 48 documented takes by U.S.
vessels involved in joint-venture fishing operations. Two animals were also caught in both the hake and tuna
longline fisheries (Waring et al. 1990).

Between 1989 and 1998, 87 mortalities were observed in the large pelagic drift gillnet fishery. The annual
fishery-related mortality (CV in parentheses) was 77 in 1989 (0.24), 132 in 1990 (0.24), 30 in 1991 (0.26), 33 in
1992 (0.16), 31 in 1993 (0.19), 20 in 1994 (0.06), 9.1 in 1995 (0), 11 in 1996 (0.17), no fishery in 1997 and 12 in
1998 (0). This fishery was permanently closed in 1999.

Five pilot whale (Globicephala sp.) mortalities were reported in the self-reported fisheries information for the
Atlantic tuna pair trawl in 1993. In 1994 and 1995 observers reported 1 and 12 mortalities, respectively. The
estimated fishery-related mortality to pilot whales in the U.S. Atlantic attributable to this fishery in 1994 was 2.0
(CV=0.49) and 22 (CV=0.33) in 1995.

Two interactions with pilot whales in the Atlantic tuna purse seine fishery were observed in 1996. In 1
interaction, the net was pursed around 1 pilot whale, the rings were released and the animal escaped alive, condition
unknown. This set occurred east of the Great South Channel and just north of the Cultivator Shoals region on
Georges Bank. In a second interaction, 5-five pilot whales were encircled in a set. The net was opened prior to
pursing to let the whales swim free, apparently uninjured. This set occurred on the Cultivator Shoals region on
Georges Bank. No trips were observed during 1997 through 1999. Four trips were observed in September 2001, with
no marine mammals observed taken during these trips.

No pilot whales were taken in observed mid-Atlantic coastal gillnet trips during 1993-1997. One pilot whale
was observed taken in 1998, and none were observed taken during 1999-2003. Observed effort was scattered
between New York and North Carolina from 1 to 50 miles off the beach. All bycatches were documented during
January to April. Using the observed takes, the estimated annual mortality attributed to this fishery was 7 (CV=1.10)
in 1998.

One pilot whale take was observed in the Illex squid portion of the southern New England/mid-Atlantic squid,
mackerel, butterfish trawl fisheries in 1996 and 1 in 1998. The estimated fishery-related mortality to pilot whales in
the U.S. Atlantic attributable to this fishery was 45 in 1996 (CV=1.27), 0 in 1997, 85 in 1998 (CV=0.65) and 0 in
1999. However, these estimates should be viewed with caution due to the extremely low (<1%) observer coverage.
After 1999 this fishery was included as a component of the mid-Atlantic bottom trawl fishery.

One pilot whale take was observed in the Loligo squid portion of the southern New England/mid-Atlantic squid,
mackerel, butterfish trawl fisheries in 1999. The estimated fishery-related mortality to pilot whales in the U.S.
Atlantic attributable to this fishery was 0 between 1996 and 1998, and 49 in 1999 (CV=0.97). However, these
estimates should be viewed with caution due to the extremely low (<1%) observer coverage. After 1999 this fishery
was included as a component of the mid-Atlantic bottom trawl fishery.

There was 1 observed take in the southern New England/mid-Atlantic bottom trawl fishery reported in 1999.
The estimated fishery-related mortality for pilot whales attributable to this fishery was 0 in 1996-1998, and 228
(CV=1.03) in 1999. After 1999 this fishery was included as a component of the mid-Atlantic bottom trawl fishery.

A U.S. joint venture (JV) mid-water (pelagic) trawl fishery was conducted on Georges Bank from August to
December 2001. Eight pilot whales were incidentally captured in a single mid-water trawl during JV fishing
operations. Three pilot whales were incidentally captured in a single mid-water trawl during foreign fishing
operations (TALFF).

Seven pilot whales were observed taken in the mid-Atlantic bottom trawl fishery during 2000-2006. No pilot
whales were observed taken during 2007-2012. The estimated fishery-related mortality to pilot whales in the U.S.
Atlantic attributable to this fishery was: 47 (CV = 0.32) in 2000, 39 (CV = 0.31) in 2001, 38 (CV = 0.36) in 2002, 31
(CV =0.31) in 2003, 35 (CV = 0.33) in 2004, 31 (CV = 0.31) in 2005, 37 (CV = 0.34) in 2006, 36 (CV =0.38) in
2007, 0- in 2008.-2012. Fishery related bycatch rates for years 2008-2012 were estimated using an annual stratified
ratio-estimator. These mortality estimates replace the 2008-2011 annual estimates reported in the 2013 stock
assessment report that were generated using a different method.

In March 2007 a pilot whale was observed bycaught in the single mid-water fishery south of Rhode Island in a
haul targeting herring. Estimated annual fishery-related mortalities was 12.1 (CV = 0.99) in 2007.

For more details on earlier fishery interactions see Waring et al. (2007).

Northeast Sink Gillnet
One pilot whale {unidentified-to-species)-was caught in this fishery in 2010.- According to modeled species




distribution, this whale was a long-finned pilot whale. The expanded bycatch estimate was 3 (0.82) in 2010,
resulting in a 20072008-2041-2012 annual average serious injury and mortality of 2-0.6 (0.82).

Pelagic Longline

Most of the estimated marine mammal bycatch in the U.S. pelagic longline fishery was recorded in U.S.
Atlantic EEZ waters between South Carolina and Cape Cod (Garrison 2007). Pilot whales are frequently observed to
feed on hooked fish, particularly big-eye tuna (NMFS unpublished data). Between 1992 and 20412012, 185-204
pilot whales were released alive, including 409-123 that were considered seriously injured, and 6 mortalities were
observed (Johnson et al. 1999; Yeung 2001; Garrison 2003; Garrison and Richards 2004; Garrison 2005; Fairfield
Walsh and Garrison 2006; Fairfield-Walsh and Garrison 2007; Fairfield and Garrison 2008; Garrison et al. 2009;
Garrison and Stokes 2010; Garrison and Stokes 2012a; Garrison and Stokes 2012b, Garrison and Stokes 2013).
January-March bycatch was concentrated on the continental shelf edge northeast of Cape Hatteras. Bycatch was
recorded in this area during April-June, and takes also occurred north of Hydrographer Canyon in water over 1,000
fathoms (1830 m) deep during April-June. During the July-September period, takes occurred on the continental shelf
edge east of Cape Charles, Virginia, and on Block Canyon slope in over 1,000 fathoms of water. October-December
bycatch occurred between the 20- and 50-fathom (37- and 92-m) isobaths between Barnegat Bay and Cape Hatteras.
Available seasonal biopsy data and genetic analyses indicate that pilot whale bycatch in the pelagic longline fishery
is restricted to short-finned pilot whales, therefore the mortality and serious injury due to the pelagic longline fishery
is not included in the estimated mortality of the long-finned pilot whale.

injury crlterla were applled to all observed mteractlons retroactlve to 2007 (Warlng etal. in prep) Observed serious
injuries and mortalities of pilot whales included 4-r-2007-5 in 2008, 3 in 2009, 10 in 2010, ard-12 in 2011, and 10
in 2012-. In addition to takes observed by fisheries observers, the Marine Mammal Authorization Program (MMAP)
included 2 self-reported incidental takes (mortalities) of pilot whales in bottom trawl gear off Maine and
Massachusetts during 2008, and 2 self-reported incidental takes (mortalities) in trawl gear off Maine and Rhode
Island during 2011. These reports do not contribute to the estimate of mortality from the observer program. The
estimated fishery- reIated serlous |n|urv and mortallty to pllot whales in the U.S. Atlantic attrrbutable to this flshery

0-21 (CV = 0.3451) in
2008, 9-13 (CV = 0.3570) in 2009, end—9-30 30 (CV = 03543) in 2010, 55 (CV = 0. 18) in 2011, and 33 (CV = 0.32) in

2012. Fishery related bycatch rates for years 2008-2012 were estimated using an annual stratified ratio-estimator.
These mortality estimates replace the 2008-2011 annual estimates reported in the 2013 stock assessment report that
were generated usrnq a different method descubed in Rossman 2010%@9arnded—est|mateseef—ﬁshepy—mert&hty—fer
ies: The 20072008-2010-2012 average
mortalrty attrrbuted to the Northeast bottom trawl was 1&31 ammals (CV 0.1816; Table 2).

Northeast Mid-Water TrawI (IncIudrng Pair Trawl)

at-w g ing—In Apr|I 2008 Six
pllot whale takes were observed in the smgle mid- Water trawl flshery in hauls targetlng mackerel and located on the
southern edge of Georges Bank. In September 2011, one pilot whale was taken in the mid-water trawl fishery on the
northern flank of Georges Bank. Another pilot whale was taken in Northeast mid-water trawl in 2012. Using model-

based predictions, these takes have all been assigned as long-finned pilot whales. Due to small sample sizes, the
ratio method was used to estimate the bycatch rate (observed takes per observed hours the gear was in the water) for
each year, where the paired and single Northeast mid-water trawls were pooled and only hauls that targeted herring




or mackerel were used. The VTR herring and mackerel data were used to estimate the total effort (NMFS

unpublished data). Estimated annual fishery-related mortalities were—unknrown-in2001-2002.0-in-2003, 5.6 (CV=

0:92)-in-2004,-0-in-2005-t0-2007; 16 (CV_=0.61) in 2008 and 0 in 2009 to 2010 (Table 2). Expanded estimates of
flshery mortallty for 2011 and 2012 are not available, and so for those years the raw number is provided;—and

. The average annual estimated mortality during 20072008-2016-2012

was 4-3.26 (CV_=0.61; Table 2).

CANADA

Unknown numbers of long-finned pilot whales have also been taken in Newfoundland, Labrador, and Bay of
Fundy groundfish gillnets; Atlantic Canada and Greenland salmon gillnets; and Atlantic Canada cod traps (Read
1994).

Between January 1993 and December 1994, 36 Spanish deep-water trawlers, covering 74 fishing trips (4,726
fishing days and 14,211 sets), were observed in NAFO Fishing Area 3 (off the Grand Banks) (Lens 1997). A total of
47 incidental catches was recorded, which included 1 long-finned pilot whale. The incidental mortality rate for pilot
whales was 0.007/set.

In Canada, the fisheries observer program places observers on all foreign fishing vessels, on between 25% and
40% of large Canadian vessels (greater than 100 ft), and on approximately 5% of small vessels (Hooker et al. 1997).
Fishery observer effort off the coast of Nova Scotia during 1991-1996 varied on a seasonal and annual basis,
reflecting changes in fishing effort (see Figure 3, Hooker et al. 1997). During the 1991-1996 period, long-finned
pilot whales were bycaught (number of animals in parentheses) in bottom trawl (65); midwater trawl (6); and
longline (1) gear. Recorded bycatches by year were: 16 in 1991, 21 in 1992, 14 in 1993, 3 in 1994, 9 in 1995 and 6
in 1996. Pilot whale bycatches occurred in all months except January-March and September (Hooker et al. 1997).

There was 1 record of incidental catch in the offshore Greenland halibut fishery that involved 1 long-finned
pilot whale in 2001; no expanded bycatch estimate was calculated (Benjamins et al. 2007).

Table 2. Summary of the incidental mortality and serious injury of long-finned pilot whales (Globicephala sp-melas) by
commercial fishery including the years sampled (Years), the number of vessels active within the fishery (Vessels), the
type of data used (Data Type), the annual observer coverage (Observer Coverage), the observed mortalities and
serious injuries recorded by on-board observers, the estimated annual mortality and serious injury, the combined
annual estimates of mortality and serious injury (Estimated Combined Mortality), the estimated CV of the combined
estimates (Est. CVs) and the mean of the combined estimates (CV in parentheses). These are minimum observed
counts as expanded estimates are not available.

Fishery Years Data Observer Observed Observed Estimated Estimated Estimated Est. Mean
Typea Coverage Serious Mortality Serious Mortality Combined CVs Annual
Injury Injury Mortality Mortality
Obs.
Data, 0%-.05
Northeast 0708- s 0,0,0,0 6700, 0, 6,6-0,0 0:6,0,0,3 6:0:0,0
: : = | Logbook .04, .17, A 0,0,0,0,0 A T T 1-0.6 (.82)
Sink Gillnet | 1112 Dealer 19,15 0 1,00 3,0,0 0,0 .82,0,0
Data
Northeast Obs 06-.08 4 llr 21,13,30 .51, .70,
oot 1 0708- | pam | og ae | 202103, | 881969, | FESEL 0 J2S 55, 43.18. | 31(.16)10
Trawl ® 1112 Logbook .26' '17’ 3 7 007 0ma 743?1 3312:10.9.9; | .32:35:34 18)
rawl .26, .17 9.910na 3 na 3435 na




Mid-
lanti Obs: 0303, 38 3636
Bottom 22-ha na 35:ha
b Loghook 08
Northeast ggtsa
Mid-Water -08:-.20
| Deal 08:-.20, 0.6,0,0,1, 6;16,0,0, 6,.61,0,0,
Trawl - i% s | 42,41, | 00000 ! 0,0,0,0,0 %1661'0'10' o | 43.26 (61)
Including =L 17, .45 - o faL L o
c VTR e
Pair Trawl Data
Mid- Obs.
Altlantie Data
h Dealer 04-13; 0-99:0:0:0;
T 07-11 Data 13,25, 0.0,0,0,0 10;0:0,0 0.0,0,0,0 12,0,0,0,0 12,0,0,0,0 0 2.4-(0:99)
; 4%
MR
PairTrawl® Data
TOTAL 4435 (0.15)

 Observer data (Obs. Data) are used to measure bycatch rates and the data are collected within the Northeast Fisheries
Observer Program (NEFOP) and the Southeast Pelagic Longline Observer Program. The NEFOP collects landings data
(Weighout), and total landings are used as a measure of total effort for the coastal gillnet fishery. Total observer coverage
reported for gillnet and bottom trawl gear in the years 2010-2012 includes samples collected from traditional fisheries
observers in addition to fishery at-sea monitors. For 2010 only the NEFOP observed data were reported in this table, since
the at-sea monitoring program just started in May 2010.

® _Fishery related bycatch rates for years 2008-2012 were estimated using an annual stratified ratio-estimator. These
estimates replace the 2008 2011 annual estimates reported in the 2013 stock assessment report that were qenerated using a
dlfferent method. 2 0 8 A iy A

¢ Within—each—ofthefisheries{(Northeastand—Mid-Atlantic)—tThe paired and single trawl data were pooled. Ratio
estimation methods were used within each fisherny-and-year to estimate the total the annual bycatch. Expanded estimates for
2011 or 2012 are not available for these fisheries.

Other Mortality

Pilot whales have a propensity to mass strand throughout their range, but the role of human activity in these
events is unknown. Between 2 and 168 pilot whales have stranded annually, either individually or in groups, along
the eastern U.S. seaboard since 1980 (NMFS 1993, stranding databases maintained by NMFS NER, NEFSC and
SEFSC). From 2067-2008 to 20432012, 2146 short-finned pilot whales (Globicephala macrorhynchus), 4337 long-
finned pilot whales (Globicephala melas melas), and 6—7 pilot whales not specified to the species level
(Globicephala sp.) were reported stranded between Maine and Florida, including the Exclusive Economic Zone
(EEZ) (Table 3).

Short-finned pilot whales strandings have been reported stranded as far north as Nova Scotia (1990) and Block
Island, Rhode Island (2001), and Cape Cod, Massachusetts (2011), though the majority of the strandings occurred
from North Carolina southward (Table 3). Long-finned pilot whales have been reported stranded as far south as
Florida, where 2 long-finned pilot whales were reported stranded in Florida in November 1998, though their flukes
had been apparently cut off, so it is unclear where these animals actually may have died. One additional long-finned
pilot whale stranded in South Carolina in 2003, though the confidence in the species identification was only
moderate. A genetic sample from this animal has subsequently been sequenced and mltochondrlal DNA anaIyS|s
supports the long-finned pilot whale identification. Reeen 0 lew-J .

During 2—991&-2—94&&, several human and/or fishery interactions were documented in stranded pilot
whales. In 2008, 1 Massachusetts stranding mortality was deemed a fishery interaction due to line markings and cut
flukes. Also in 2008, 2 of the New York strandings of long-finned pilot whales were classified as human
interactions. One long-finned pilot whale that stranded in Massachusetts in 2009 was classified as a fishery
interaction because it had a piece of monofilament line in its stomach.—



A short-finned pilot whale stranded in North Carolina in 2010 had evidence of longline interaction. Two
Massachusetts long-finned pilot whale stranding mortalities in 2011 were classified as human interaction cases, one
due to onlookers trying to refloat animal, and another with tow rope around the tail most likely tied on postmortem.
Also in 2011, a short-finned pilot whale in North Carolina was classified as a fishery interaction and a short-finned
pilot whale in New Jersey was found with a healed but abscessed bullet wound. In 2012, 3 short-finned pilot whales
had evidence of fishery interaction, two of them in South Carolina and one in North Carolina.
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Table 3. Pilot whale (Globicephala macrorhynchus [SF], Globicephala melas melas [LF] and Globicephala sp.
[Sp]) strandings along the Atlantic coast, 2008-2012. Strandings which were not reported to species have been
reported as Globicephala sp. The level of technical expertise among stranding network personnel varies, and given
the potential difficulty in correctly identifying stranded pilot whales to species, reports to specific species should be

viewed with caution.
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® Data supplied by Nova Scotia Marine Animal Response Society (pers. comm.). Strandings in 2011 include one
mass stranding on 6-8 whales (one of which died) and 2two animals with ropes tied around their tail stocks.

® (Ledwell and Huntington 2009, 2010, 2011, 2012, 2013). 2011 included 2 mom/calf pairs. Not included in 2011
total was group of 6 pilot whales shepherded out of a narrow channel.

¢ One of the 2009 animals was classified as a fishery interaction. One of the 2010 animals released alive.
¢ Signs of fishery interaction observed on a short-finned pilot whale stranded in North Carolina Feb 2010. Signs of
fishery interaction observed on one short-finned pilot whale in North Carolina and two in South Carolina in 2012.

¢ One of the 2010 animals released alive.

In eastern Canada, 37 strandings of long-finned pilot whales (173 individuals) were reported on Sable Island,
Nova Scotia, from 1970 to 1998 (Lucas and Hooker 2000). This included 130 animals that mass stranded in
December 1976, and 2 smaller groups (<10 each) in autumn 1979 and summer 1992. Fourteen strandings were also
recorded along Nova Scotia in 1991-1996 (Hooker et al. 1997). Several live mass-strandings occurred in Nova
Scotia, including 14 in 2000, 3 in 2001 in Judique, Inverness County, and 4 at Point Tupper, Inverness County, in
2002, though no specification to species was made.

Mass strandings of long-finned pilot whales were more frequent several decades ago in Newfoundland (Table
4). Recent Newfoundland and Labrador strandings are reported in Table 3.

Table 4. Pilot whale mass strandings along the Newfoundland, Canada coast.

Year Date Number of Pilot Whales Stranded Place in Newfoundland

1979 | July 14 135 Pt. au Gaul

1980 | October 19 70 Pt. Leamington
October 25 18 Grand Beach




1982 | July 27 23 Grand Bank
August 18 3 Bonavista
1983 | early January 10 Piccadilly
1984 | July 15 5 Middle Cove
1990 | December 14 4 St. Anthony

Stranding data probably underestimate the extent of fishery-related mortality and serious injury because all of
the marine mammals that die or are seriously injured may not wash ashore, nor will all of those that do wash ashore
necessarily show signs of entanglement or other fishery interaction. Finally, the level of technical expertise among
stranding network personnel varies widely as does the ability to recognize signs of fishery interaction.

A potential human-caused source of mortality is from polychlorinated biphenyls (PCBs) and chlorinated
pesticides (DDT, DDE, dieldrin, etc.), moderate levels of which have been found in pilot whale blubber (Taruski et
al. 1975; Muir et al. 1988; Weisbrod et al. 2000). Weisbrod et al. (2000) reported that bioaccumulation levels were
more similar in whales from the same stranding group than animals of the same sex or age. Also, high levels of toxic
metals (mercury, lead, cadmium) and selenium were measured in pilot whales harvested in the Faroe Island drive
fishery (Nielsen et al. 2000). Similarly, Dam and Bloch (2000) found very high PCB levels in pilot whales in the
Faroes. The population effect of the observed levels of such contaminants is unknown.

STATUS OF STOCK
The long-finned pilot whale is not listed as threatened or endangered under the Endangered Species Act, and the
western North Atlantic stock is not considered strategic under the Marine Mammal Protection Act. The total U.S.

flshery -related mortallty and serious injury for long-finned pllot Whales mueknewe,—sme&tkt&ee&pesstbl&te

bettemenekmtdt%etrawlitsheme&w@@%ar&ne&ava#abledoes not exceed PBR The total U S. flsherv related
mortality and serious injury for this stock is not less than 10% of the calculated PBR and, therefore, cannot be
conS|dered to be |ns|qn|f|cant and approachmq Zero mortalltv and serlous |n|urv rate Hewever—tt—lsrmest—hkely—net

abthty—teadeqe&tety—assessthe—statusef—thts—steele The status of th|s stock relative to OSP in the U. S Atlantlc EEZ

is unknown. There are insufficient data to determine the population trends for this stock.
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SHORT-FINNED PILOT WHALE (Globicephala macrorhynchus):
Western North Atlantic Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

There are 2 species of pilot whales in the western North Atlantic - the long-finned pilot whale, Globicephala
melas melas, and the short-finned pilot whale, G. macrorhynchus. These species are difficult to differentiate at sea
and cannot be reliably visually identified during either abundance surveys or observations of fishery mortality;
therefore, the ability to separately assess the 2 species in U.S. Atlantic waters is complex and requires additional
information on seasonal spatial distribution. Undifferentiated pilot whales (Globicephala sp.) in the western North
Atlantic occur primarily near the continental
shelf break ranging from Florida to the Nova
Scotia Shelf (Mullin and Fulling 2003).
Long-finned and short-finned pilot whales
overlap spatially along the mid-Atlantic shelf
break between New Jersey and the southern
flank of Georges Bank (Payne and
Heinemann 1993; NMFS unpublished data).
Long-finned pilot whales have occasionally
been observed stranded as far south as South
Carolina, and short-finned pilot whales have
occasionally been observed stranded as far
north as Massachusetts. The latitudinal
ranges of the two species therefore remain
uncertain, although south of Cape Hatteras,
most pilot whale sightings are expected to be
short-finned pilot whales, while north of
~42°N most pilot whale sightings are
expected to be long-finned pilot whales
(Figure 1). In addition, short-finned pilot
whales are documented along the continental
shelf and continental slope in the northern
Gulf of Mexico (Hansen et al. 1996; Mullin
and Hoggard 2000; Mullin and Fulling 2003),
and they are also known from the wider
Caribbean. A May 2011 mass stranding of 23
short-finned pilot whales in the Florida keys
havehas been considered to be Gulf of
Mexico stock whales based on stranding
location, vyet two tagged and released
individuals from this stranding travelled
directly into the Atlantic (Wells et al. 2013).
Studies are currently being conducted at the
Southeast Fisheries Science Center to
evaluate genetic population structure in short-
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finned pilot whales. Pending these results, the
Globicephala macrorhynchus population
occupying U.S. Atlantic waters is considered
separate from both the northern Gulf of
Mexico stock and short-finned pilot whales
occupying Caribbean waters.

POPULATION SIZE

Figure 1. Distribution of long-finned (open symbols),
short-finned (black symbols), and possibly mixed (gray
symbols; could be either species) pilot whale sightings
from NEFSC and SEFSC shipboard and aerial surveys
during the summers of 1998, 1999, 2002, 2004, 2006,
2007 and 2011. The inferred distribution of the two
species is preliminary and is valid for June-August only.
Isobaths are the 100-m, 1,000-m, and 4,000-m depth
contours.



The best available estimate for short-finned pilot whales in the western North Atlantic is 21,515 (CV=0.37;
Table 1). This estimate is from summer 2011 surveys covering waters from central Florida to the lower Bay of
Fundy. Because long-finned and short-finned pilot whales are difficult to distinguish at sea, sightings data are
reported as Globicephala sp. Sightings from vessel and aerial surveys were strongly concentrated along the
continental shelf break; however, pilot whales were also observed over the continental slope in waters associated
with the Gulf Stream (Figure 1). Combined abundance estimates for the 2 species have previously been derived
from line transect surveys. The best available abundance estimates are from aerial and shipboard surveys conducted
during the summer of 2011 because these are the most recent surveys covering the full range of pilot whales in U.S.
Atlantic waters. These survey data have been combined with an analysis of the spatial distribution of the 2 species
based on genetic analyses of biopsy samples to derive separate abundance estimates (NMFS unpublished data).

Earlier Estimates

Please see appendix IV for a summary of abundance estimates including earlier estimates and survey
descriptions. Due to changes in survey methodology, these historical data should not be used to make comparisons
with more current estimates.

Recent surveys and abundance estimates for Globicephala sp.

An abundance estimate of 26,535 (CV=0.35) Globicephala sp. was obtained from an aerial survey conducted in
August 2006 that covered 10,676 km of trackline in the region from the 2,000-m depth contour on the southern edge
of Georges Bank north to the upper Bay of Fundy and to the entrance of the Gulf of St. Lawrence (Table 1; NMFS
unpublished data). This survey covered habitats that are expected to exclusively contain long-finned pilot whales.

An abundance estimate of 6,134 (95% Cl=2,774-10,573) pilot whales was generated from the Canadian Trans
North Atlantic Sighting Survey (TNASS) in July-August 2007. This aerial survey covered the area from northern
Labrador to the Scotian Shelf, providing full coverage of the Atlantic Canadian coast. Estimates from this survey
have not yet been corrected for availability and perception biases (Lawson and Gosselin 2009). This survey covered
habitats that are expected to exclusively contain long-finned pilot whales.

An abundance estimate of 11,865 (CV=0.57) Globicephala sp. was generated from aerial and shipboard surveys
conducted during June-August 2011 between central Virginia and the lower Bay of Fundy. The aerial portion
covered 6,850 km of tracklines over waters north of New Jersey between the coastline and the 100-m depth contour
through the U.S. and Canadian Gulf of Maine, and up to and including the lower Bay of Fundy. Pilot whales were
not observed during the aerial portion of the survey. The shipboard portion covered 3,811 km of tracklines between
central Virginia and Massachusetts in waters deeper than the 100-m depth contour out to beyond the U.S. EEZ. Both
sighting platforms used a double-platform data collection procedure, which allows estimation of abundance
corrected for perception bias of the detected species (Laake and Borchers 2004). Estimation of the abundance was
based on the independent observer approach assuming point independence (Laake and Borchers 2004) and
calculated using the mark-recapture distance sampling option in the computer program Distance (version 6.0, release
2, Thomas et al. 2009). The vessel portion of this survey included habitats where both short-finned and long-finned
pilot whales occur. The estimated abundance of short-finned pilot whales from this survey was 4,569 (CV=0.57).

An abundance estimate of 16,946 (CV=0.43) Globicephala sp. was generated from a shipboard survey
conducted concurrently (June-August 2011) in waters between central Virginia and central Florida. This shipboard
survey included shelf-break and inner continental slope waters deeper than the 50-m depth contour within the U.S.
EEZ. The survey employed two independent visual teams searching with 25x bigeye binoculars. A total of 4,445 km
of tracklines was surveyed, yielding 290 cetacean sightings. The majority of sightings occurred along the continental
shelf break north of Cape Hatteras, North Carolina, with a lower number of sightings over the continental slope in
the southern portion of the survey. Estimation of the abundance was based on the independent observer approach
assuming point independence (Laake and Borchers 2004) and calculated using the mark-recapture distance sampling
option in the computer program Distance (version 6.0, release 2, Thomas et al. 2009). This survey included habitats
that are expected to exclusively contain short-finned pilot whales.

Spatial Distribution and Abundance Estimates for Globicephala macrorhynchus

Pilot whale biopsy samples were collected during summer months (June-August) from South Carolina to the
southern flank of Georges Bank between 1998 and 2007. These samples were identified to species using genetic
analysis of mitochondrial DNA sequences. A portion of the mtDNA genome was sequenced from each biopsy
sample collected in the field, and genetic species identification was performed through phylogenetic reconstruction
of the haplotypes. Samples from stranded specimens that were morphologically identified to species were used to
assign clades in the phylogeny to species and thereby identify all survey samples. The probability of a sample being



from a short-finned (or long-finned) pilot whale was evaluated as a function of sea surface temperature and water
depth using logistic regression. This analysis indicated that the probability of a sample coming from a short-finned
pilot whale was near O at water temperatures <22°C, and near 1 at temperatures >25°C. The probability of a short-
finned pilot whale also increased with increasing water depth. Spatially, during summer months, this regression
model predicts that all pilot whales observed in offshore waters near the Gulf Stream are most likely short-finned
pilot whales. The area of overlap between the 2 species occurs primarily along the shelf break off the coast of New
Jersey between 38°N and 40°N latitude. This model was used to partition the abundance estimates from surveys
conducted during the summer of 2011. The sightings from the southeast shipboard survey covering waters from
Florida to central Virginia were predicted to consist entirely of short-finned pilot whales. The aerial portion of the
northeast surveys covered the Gulf of Maine and the Bay of Fundy where the model predicted that only long-finned
pilot whales would occur, but no pilot whales were observed. The vessel portion of the northeast survey recorded a
mix of both species along the shelf break, and the sightings in offshore waters near the Gulf Stream were predicted
to consist predominantly of short-finned pilot whales. The best abundance estimate for short-finned pilot whales is
thus the sum of the southeast survey estimate (16,946 [CV=0.43]) and the estimated number of short-finned pilot
whales from the northeast vessel survey (4,569 [CV=0.57]). The best available abundance estimate is thus 21,515
(CVv=0.37).

Table 1. Summary of abundance estimates for the western North Atlantic short-finned pilot whale by month, year,
and area covered during each abundance survey, and resulting abundance estimate (Npes;) and coefficient of
variation (CV).

Month/Year Area Npest cvVv
Jun-Aug 2011 central Virginia to Lower Bay of Fundy 4,569 0.57
Jun-Aug 2011 central Florida to central Virginia 16,946 0.43
Jun-Aug 2011 central Florida to lower Bay of Fundy (COMBINED) 21,515 0.37

Minimum Population Estimate

The minimum population estimate is the lower limit of the two-tailed 60% confidence interval of the log-
normally 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 western North Atlantic Globicephala
macrorhnychus is 21,515 animals (CV=0.37). The minimum population estimate is 15,913.

Current Population Trend

A trend analysis has not been conducted for this stock. The statistical power to detect a trend in abundance for
this stock is poor due to the relatively imprecise abundance estimates and long survey interval. For example, the
power to detect a precipitous decline in abundance (i.e., 50% decrease in 15 years) with estimates of low precision
(e.g., CV > 0.30) remains below 80% (alpha = 0.30) unless surveys are conducted on an annual basis (Taylor et al.
2007).

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

Current and maximum net productivity rates are unknown for this stock. For purposes of this assessment, the
maximum net productivity rate was assumed to be 0.04. This value is based on theoretical modeling showing that
cetacean populations may not grow at rates much greater than 4% given the constraints of their reproductive life
history (Barlow et al. 1995).

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 and Angliss 1997). The minimum
population size for short-finned pilot whales is 15,913. The maximum productivity rate is 0.04, the default value for
cetaceans. The “recovery” factor, which accounts for endangered, depleted, threatened stocks, or stocks of unknown
status relative to optimum sustainable population (OSP), is assumed to be 0.5 because the CV of the average
mortality estimate is less than 0.3 (Wade and Angliss 1997). PBR for the western North Atlantic short-finned pilot
whale is 159.



ANNUAL HUMAN-CAUSED SERIOUS INJURY AND MORTALITY

Total annual estimated average fishery-related mortality or serious injury during 20072008-2041-2012 was 162
140 pilot whales (CVV=0.4821; Table 2). All of Ofthese;119-({C\/=0-24) were from the pelagic longline fishery and
thus are assigned to short-finned pilot whales exclusively. Fhe-total-annual-human-caused-mortality-of short-finned
pHot-whales-cannet-be-determined—The highest bycatch rates of undifferentiated pilot whales in the pelagic longline
fishery were observed during September—November along the mid-Atlantic coast (Garrison 2007). Biopsy samples
and photo-identification data collected during October-November 2011 in this region indicated that all of the
animals observed within the region of pelagic longline bycatch during these months were short-finned pilot whales
(NMFS unpublished data). During the remainder of the year, pilot whale bycatch in the pelagic longline fishery was
likewise restricted to waters where short-finned pilot whales are expected to occur almost exclusively. Therefore, it
is likely that the bycatch of pilot whales in the pelagic longline fishery is restricted to short-finned pilot whales. In
bottom trawls and mid-water trawls_and in the gillnet fisheries, mortalities are more generally observed north of

40°N latitude and in areas expected to have a hlgher proportlon of Iong flnned pllot whales. Hewever—ana#yse&te

eembmeeLTakes and bvcatch estlmates for these flsherles are attributed to the Ionq finned pllot Whale stock.

New Serious Injury Guidelines

NMFS updated its serious injury designation and reporting process, which uses guidance from previous serious
injury workshops, expert opinion, and analysis of historic injury cases to develop new criteria for distinguishing
serious from non-serious injury (Angliss and DeMaster 1998; Andersen et al. 2008; NOAA 2012). NMFS defines
serious injury as an “injury that is more likely than not to result in mortality”. Injury determinations for stock
assessments revised in 2013 or later incorporate the new serious injury guidelines, based on the most recent 5-year
period for which data are available.

Fishery Information

Detailed fishery information is reported in Appendix Ill. Total fishery-related mortality and serious injury
cannot be estimated separately for the 2 species of pilot whales in the U.S. Atlantic EEZ because of the uncertainty
in species identification by fishery observers. The Atlantic Scientific Review Group advised adopting the risk-averse
strategy of assuming that either species might have been subject to the observed fishery-related mortality and serious
injury.

Earlier Interactions

Prior to 1977, there was no documentation of marine mammal bycatch in distant-water fleet (DWF) activities
off the northeastern coast of the U.S. A fishery observer program, which has collected fishery data and information
on incidental bycatch of marine mammals, was established in 1977 with the implementation of the Fisheries
Conservation and Management Act (FCMA).

During 1977-1991, observers in this program recorded 436 pilot whale mortalities in foreign-fishing activities
(Waring et al. 1990; Waring 1995). A total of 391 pilot whales (90%) were taken in the mackerel fishery, and 41
(9%) occurred during Loligo and lllex squid-fishing operations. This total includes 48 documented takes by U.S.
vessels involved in joint-venture fishing operations in which U.S. captains transfer their catches to foreign
processing vessels. Two animals were also caught in both the hake and tuna longline fisheries (Waring et al. 1990).

Between 1989 and 1998, 87 mortalities were observed in the large pelagic drift gillnet fishery. The annual
fishery-related mortality (CV in parentheses) was 77 in 1989 (0.24), 132 in 1990 (0.24), 30 in 1991 (0.26), 33 in
1992 (0.16), 31 in 1993 (0.19), 20 in 1994 (0.06), 9.1 in 1995 (0), 11 in 1996 (0.17), no fishery in 1997 and 12 in
1998 (0). This fishery was permanently closed in 1999.

Five pilot whale (Globicephala sp.) mortalities were reported in the self-reported fisheries information for the
Atlantic tuna pair trawl in 1993. In 1994 and 1995 observers reported 1 and 12 mortalities, respectively. The
estimated fishery-related mortality to pilot whales in the U.S. Atlantic attributable to this fishery in 1994 was 2.0
(CV=0.49) and 22 (CV=0.33) in 1995.

Two interactions with pilot whales in the Atlantic tuna purse seine fishery were observed in 1996. In 1
interaction, the net was pursed around 1 pilot whale, the rings were released and the animal escaped alive, condition
unknown. This set occurred east of the Great South Channel and just north of the Cultivator Shoals region on
Georges Bank. In a second interaction, 5 pilot whales were encircled in a set. The net was opened prior to pursing to
let the whales swim free, apparently uninjured. This set occurred on the Cultivator Shoals region on Georges Bank.



No trips were observed during 1997 through 1999. Four trips were observed in September 2001 with no marine
mammals observed taken during these trips.

No pilot whales were taken in observed mid-Atlantic coastal gillnet trips during 1993-1997. One pilot whale
was observed taken in 1998, and none were observed taken from 1999-2003. Observed effort was scattered between
New York and North Carolina from 1 to 50 miles off the beach. All bycatches were documented during January to
April. Using the observed takes, the estimated annual mortality attributed to this fishery was 7 in 1998 (CVV=1.10).

One pilot whale take was observed in the lllex squid portion of the southern New England/mid-Atlantic squid,
mackerel, butterfish trawl fisheries in 1996 and 1 in 1998. The estimated fishery-related mortality to pilot whales in
the U.S. Atlantic attributable to this fishery was 45 in 1996 (CV=1.27), 0 in 1997, 85 in 1998 (CV=0.65) and 0 in
1999. However, these estimates should be viewed with caution due to the extremely low (<1%) observer coverage.
After 1999 this fishery was included as a component of the mid-Atlantic bottom trawl fishery.

One pilot whale take was observed in the Loligo squid portion of the southern New England/mid-Atlantic squid,
mackerel, and butterfish trawl fisheries in 1999. The estimated fishery-related mortality to pilot whales in the U.S.
Atlantic attributable to this fishery was 0 between 1996 and 1998 and 49 in 1999 (CV=0.97). These estimates
should, however, be viewed with caution due to the extremely low (<1%) observer coverage. After 1999 this fishery
was included as a component of the mid-Atlantic bottom trawl fishery.

There was 1 observed take in the southern New England/mid-Atlantic bottom trawl fishery reported in 1999.
The estimated fishery-related mortality for pilot whales attributable to this fishery was 0 from 1996-1998, and 228
(CV=1.03) in 1999. After 1999 this fishery was included as a component of the mid-Atlantic bottom trawl fishery.

A U.S. joint venture (JV) mid-water (pelagic) trawl fishery was conducted on Georges Bank from August to
December 2001. Eight pilot whales were incidentally captured in a single mid-water trawl during JV fishing
operations. Three pilot whales were incidentally captured in a single mid-water trawl during foreign fishing
operations (TALFF).

A long-finned pilot whale mortality was observed in 2007 in a mid-Atlantic mid-water trawl targeting herring
south of Rhode Island. Estimated annual mortality in this fishery was estimated to be 12.1 (CV=0.99) in 2007. No
pilot whale mortalities or serious injuries have been observed in this fishery since 2007.

For more details on the earlier fishery interactions see Waring et al. (2007).

Pelagic Longline

Most of the estimated marine mammal bycatch in the U.S. pelagic longline fishery was recorded in U.S.
Atlantic EEZ waters between South Carolina and Cape Cod (Garrison 2007). Pilot whales are frequently observed to
feed on hooked fish, particularly big-eye tuna (NMFS unpublished data). Between 1992 and 20412012, 185-204
pilot whales were observed released alive, including 09123 that were considered seriously injured, and 6
mortalities were observed (Johnson et al. 1999; Yeung 2001; Garrison 2003; Garrison and Richards 2004; Garrison
2005; Fairfield Walsh and Garrison 2006; Fairfield Walsh and Garrison 2007; Fairfield and Garrison 2008;
Garrison et al. 2009; Garrison and Stokes 2010; Garrison and Stokes 2012a; Garrison and Stokes 2012b, Garrison
and Stokes 2013). January-March bycatch was concentrated on the continental shelf edge northeast of Cape
Hatteras. Bycatch was recorded in this area during April-June, and takes also occurred north of Hydrographer
Canyon in water over 1,000 fathoms (1830 m) deep during April-June. During the July-September period, takes
occurred on the continental shelf edge east of Cape Charles, Virginia, and on Block Canyon slope in over 1,000
fathoms of water. October-December bycatch occurred between the 20- and 50-fathom (37- and 92-m) isobaths
between Barnegat Bay and Cape Hatteras.

The estimated fishery-related mortality to short-finned pilot whales in the U.S. Atlantic (excluding the Gulf of

exico) attrlbutable to thls flshery was: HJ—m—LQQQ—(GV—l—QQ)—Q—#em—LQQ@-&Q%—Q%—m—LQQQ—(GV—l—@@}—ZLm

29912008 2010 aneng (CV 1. 00) in 2011 and 0 in 2012. The estlmated serlous |njur|es were 49—(@\#:0—7—1—}#5

= = ;98 (CVv= O 42) in 2008 17 (CV O 70) in 2009 127 (CV O 78) in 2010 and
280-286 (CV 0. 29) in 2011 and 170 (CV 0.33) in 2012. The average annual total mortality and serious injury in

20072008-2041-2012 was 119-140 pilot whales (CVV=0.2421) (Table 2). Available seasonal biopsy data and genetic



analyses indicate that pilot whale bycatch in the pelagic longline fishery is restricted to short-finned pilot whales.




Table 2. Summary of the incidental mortality and serious injury of pilot whales (Globicephala sp.) by commercial fishery
including the years sampled (Years), the number of vessels active within the fishery (Vessels), the type of data used
(Data Type), the annual observer coverage (Observer Coverage), the observed mortalities and serious injuries recorded
by on-board observers, the estimated annual mortality and serious injury, the combined annual estimates of mortality
and serious injury (Estimated Combined Mortality), the estimated CV of the combined estimates (Estimated CVs) and
the mean of the combined estimates (CV in parentheses).

Fishery Years Data Observer Observed Observed Estimated Estimated Estimated Est. Mean
T 2 Coverage Serious Mortality Serious Mortality Combined CVs Annual
ype - - . :
Injury Injury Mortality Mortality
Obs.
Data; B7-05;
Morthanst 0708- . P 0-0-0:0; | 667005 6,6:6,6 560663 0-0-0:0;
o EGg_beek 94’31' 7 Iy Iy Iy 9,9,9,9,9 7y Iy Iy Iy 7 Iy Iy Iy Y _
Sink-Gillnet | 1112 _Dealer 19 15 0 1,0 3,00 0.0 82.0.0 82
Data
Northeast Obs: -06,-08; 35 34 34
Bettom 07-11 Data BY—1e 106.2,6.3 3:5:4:6:9 Aa Ra 121099+ha | e o 10-(18)
Frawd® Leghesk 26 —35-ha
Mid-
- Obs: 03-03; 38 3635
At-laﬂ{-l—e ’ v ! 36—24—23— 36—24—23—2—2— T T
Bottom Logbook 22 na na 35:ha
Frawd’ 08
F Obs.
Mid-Water Bata 08 20
Deal 01600 0726,0:0; 0-610,0;
treluding 47 A& Aa
e MFR
Pair Trawl Data
ble Db
Altlantic Data
. Deale L4113 0.99.000
07-11 Data 13,25, 0,0,0,0,0 1.0,0,0,0 0,0,0,0,0 12.0.0,0.0 12.0.0,0.0 : ’g’ s 2_4_(9_999
al“l. VTR L
Pair Trawl® Data
57,9880
Obs. IS 57.98; 65:-42.50,
Pelagic 0708- 9707, 52,55, 6;0,0,0,1, 17,127, 8;0,0,0, ;9880,17, Q 119-140
Longline® | 1112 | D@ | 10.08, | S 0 280286 19.0 | 127.299305. | .70.78, (:24.21)
Y == Logbook .09,.07 e = 170—1 Y 170 29,.33 <42l
TOTAL 162-140
(4821)




 Observer data (Obs. Data) are used to measure bycatch rates and the data are collected within the Northeast Fisheries
Observer Program (NEFOP) and the Southeast Pelaglc Longlme Observer Program Ihe—NEFQJLeeHeets—larmngs—da{a

Other Mortality

Pilot whales have a propensity to mass strand throughout their range, but the role of human activity in these
events is unknown. Between 2 and 168 pilot whales have stranded annually, either individually or in groups, along
the eastern U.S. seaboard since 1980 (NMFS 1993, stranding databases maintained by NMFS NER, NEFSC and
SEFSC). From 20072008-20112012, 2146 short-finned pilot whales (Globicephala macrorhynchus), 41-37 long-
finned pilot whales (Globicephala melas melas), and 6—7 pilot whales not specified to the species level
(Globicephala sp.) were reported stranded between Maine and Florida, including the Exclusive Economic Zone
(EEZ) (Table 3).
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Table 3. Pilot whale (Globicephala macrorhynchus [SF], Globicephala melas melas [LF] and Globicephala sp.
[Sp]) strandings along the Atlantic coast-and-Puerto-Rice, 2008-2012. Strandings which were not reported to species
have been reported as Globicephala sp. The level of technical expertise among stranding network personnel varies,
and given the potential difficulty in correctly identifying stranded pilot whales to species, reports to specific species
should be viewed with caution.

STATE 2008 2009 010 2011 012 TOTALS
) SE LF sSp|SFE LF sp|SE LF sp|SE LF sp|SE LF sp|SE LE s
Nova Scotia® 0 0 0 0 0 15 0 0 11 0 0 19 0 0 3 0 0 48

Newfoundland and

IS
IS
N
o
o
-
IS
IS
-
o
o
[ee)
IS
IS
[ep]
IS
o
&

Labrador® = = =

Maine 0 1 0 0 3 0 0 0 0 0 1 0 0 1 0 0 6 0
Massachusetts® 0 1 0 0 4 0 0 2 0 3 4 0 0 3 0 3 14 0
Rhode Island 0 2 0 0 2 0 0 0 0 0 2 0 0 0 0 0 6 0

New York 0 0
New Jersey 0 1 0 1 1 0 0 0 0 1 0 1 0 0 0 2 2 1
Delaware 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0
Virginia’ 0 0 0 0 0 0 0 0 2 0 0 0 0 1 0 0 1 2

North Carolina®

Iw
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South Carolina®

(=)
(=)
[y
o
o
o
(=)
(=)
=
o
o
o
(e8]
(=)
=
(e8]
o
lw

Florida® 6 o0 0|0 o 0|4 0 02 0 0}]28 0 029 0 O

PuertoRico 6 o6 918 ¢ o662 6 902 9 ]9 o 9|2 6 8
TOTALS - U.S.;

PuerioRico_&EEz | 2 X0 2|4 11 0|6 2 3|8 8 1 )27 6 1|48 37 7

® Data supplied by Nova Scotia Marine Animal Response Society (pers. comm.). Strandings in 2011 include one
mass stranding on 6-8 whales (one of which died) and 2 animals with ropes tied around their tail stocks.

® (Ledwell and Huntington 2009, 2010, 2011, 2012, 2013). 2011 included 2 mom/calf pairs. Not included in 2011
total was group of 6 pilot whales shepherded out of a narrow channel.

° One of the 2009 animals was classified as a fishery interaction. One of the 2010 animals released alive.
¢ Signs of fishery interaction observed on a short-finned pilot whale stranded in North Carolina Feb 2010. Signs of
fishery interaction observed on one short-finned pilot whale in North Carolina and two in South Carolina in 2012.

¢ One of the 2010 animals released alive.




Short-finned pilot whales strandings (Globicephala macrorhynchus) have been reported as far north as Nova
Scotia (1990), Block Island, Rhode Island (2001), and Cape Cod, Massachusetts (2011), though the majority of the
strandings occurred from North Carolina southward (Table 3). Long-finned pilot whales (Globicephala melas) have
been reported stranded as far south as Florida, when 2 long-finned pilot whales were reported stranded in Florida in
November 1998, though their flukes had been apparently cut off, so it is unclear where these animals actually may
have died. One additional long-finned pilot whale stranded in South Carolina in 2003, though the confidence in the
species identification was only moderate. This animal has subsequently been sequenced and mitochondrial DNA

analysis supports the long-finned pilot whale identification.-Recent-tong-finned-pHot-whale-strandings-werefrom
PloweJorsevenordneard (Tabla 53

During 20072008-20412012, several human and/or fishery interactions were documented in stranded pilot
whales. In 2008, 1 Massachusetts stranding mortality was deemed a fishery interaction due to line markings and cut
flukes. Also in 2008, 2 of the New York strandings of long-finned pilot whales were classified as human
interactions. One long-finned pilot whale that stranded in Massachusetts in 2009 was classified as a fishery
interaction because it had a piece of monofilament line in its stomach. A short-finned pilot whale stranded in North
Carolina in 2010 had evidence of longline interaction. Two Massachusetts long-finned pilot whale stranding
mortalities in 2011 were classified as human interaction cases, one due to onlookers trying to refloat animal, and
another with tow rope around the tail most likely tied on postmortem. Also in 2011, a short-finned pilot whale in
North Carolina was classified as a fishery interaction and a short-finned pilot whale in New Jersey was found with a
healed but abscessed bullet wound. In 2012, 3 short-finned pilot whales had evidence of fishery interaction, two of
them in South Carolina and one in North Carolina.

Stranding data probably underestimate the extent of fishery-related mortality and serious injury because all of
the marine mammals that die or are seriously injured may not wash ashore, nor will all of those that do wash ashore
necessarily show signs of entanglement or other fishery-interaction. Finally, the level of technical expertise among
stranding network personnel varies widely as does the ability to recognize signs of fishery interaction.

A potential human-caused source of mortality is from polychlorinated biphenyls (PCBs) and chlorinated
pesticides (DDT, DDE, dieldrin, etc.), moderate levels of which have been found in pilot whale blubber (Taruski et
al. 1975; Muir et al. 1988; Weisbrod et al. 2000). Weisbrod et al. (2000) reported that bioaccumulation levels were
more similar in whales from the same stranding group than animals of the same sex or age. Also, high levels of toxic
metals (mercury, lead, cadmium) and selenium were measured in pilot whales harvested in the Faroe Island drive
fishery (Nielsen et al. 2000). Similarly, Dam and Bloch (2000) found very high PCB levels in pilot whales in the
Faroes. The population effect of the observed levels of such contaminants is unknown.

STATUS OF STOCK

The short-finned pilot whale is not listed as threatened or endangered under the Endangered Species Act, and
the western North Atlantic stock is not considered strategic under the Marine Mammal Protection Act. The 2008—
2012 average annual human related mortalltv and serious |n|ury does not exceed PBR Ihe%etal—Ué—ﬁsher-Fetated

and—nmdwate#trawd—ﬂshenes—are—net—ava#abte—fengi—L—The total mortallty and serious injury attrlbuted to short-
finned pilot whales-in-the—pelagiclongline—fishery exceeds 10% of the calculated PBR and therefore cannot be

con5|dered to be |nS|gn|f|cant and approachlng zero mortallty and serlous |njury rate. Lt—rs—unknewn—rf—tetal—ﬁsher—y

ﬁshenes—rmpaets—she#t—#mned—pﬂet—whales—The status of th|s stock reIatlve to OSP in the u. S Atlantlc EEZ is

unknown. There are insufficient data to determine the population trends for this stock.
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ATLANTIC WHITE-SIDED DOLPHIN (Lagenorhynchus acutus):
Western North Atlantic Stock

STOCK DEFINITION AND GEOGRAPHIC
RANGE

White-sided dolphins are found in temperate and
sub-polar waters of the North Atlantic, primarily in
continental shelf waters to the 100-m depth contour.
In the western North Atlantic the species inhabits
waters from central West Greenland to North Carolina
(about 35°N) and perhaps as far east as 29°W in the
vicinity of the mid-Atlantic Ridge (Evans 1987,
Hamazaki 2002; Doksaeter et al. 2008; Waring et al.
2008). Distribution of sightings, strandings and
incidental takes suggest the possible existence of three
stock units: Gulf of Maine, Gulf of St. Lawrence and
Labrador Sea stocks (Palka et al. 1997). Evidence for
a separation between the population in the southern
Gulf of Maine and the Gulf of St. Lawrence
population comes from the reduced densitya—vitual
absence of summer sightings along the Atlantic side
of Nova Scotia. This was reported in Gaskin (1992),
is evident in Smithsonian stranding records_and; in
Canadian/west Greenland bycatch data (Stenson et al.
2011) and was obvious during summer abundance
surveys conducted-in-the summers-0f-1995.-1999-and
2004,-whichthat covered waters from Virginia to the
Gulf of St. Lawrence and during the Canadian
component of the Trans-North Atlantic Sighting
Survey survey-in the summer of 2007 (Lawson and
Gosselin  2009). White-sided dolphins were seen
frequently in Gulf of Maine waters and in waters at
the mouth of the Gulf of St. Lawrence, but only a
relatively few sightings were recorded between these
two regions. This trend seems to be less obvious in
recent years, since 2007.

The Gulf of Maine population of white-sided
dolphins is most common in continental shelf waters
from Hudson Canyon (approximately 39°N) en—to

35°N-

White-sided Dolphin

4+ Aerial Sightings
@ Shipboard Sightings.

30°N-

r35°N

F30°N

Figure 1. Distribution of white-sided dolphin sightings
from NEFSC and SEFSC shipboard and aerial surveys
during the summers of 1995, 1998, 1999, 2002, 2004,
2006, 2007, 2008, 2010, and 2011, and DFO’s 2007

TNASS survey.
4000-m depth contours.

Isobaths are the 100-m, 1000-m and

Georges Bank, and in the Gulf of Maine and lower Bay of Fundy. Sighting data indicate seasonal shifts in
distribution (Northridge et al. 1997). During January to May, low numbers of white-sided dolphins are found from
Georges Bank to Jeffreys Ledge (off New Hampshire), with even lower numbers south of Georges Bank, as
documented by a few strandings collected on beaches of Virginia to South Carolina. From June through September,
large numbers of white-sided dolphins are found from Georges Bank to the lower Bay of Fundy. From October to
December, white-sided dolphins occur at intermediate densities from southern Georges Bank to southern Gulf of
Maine (Payne and Heinemann 1990). Sightings south of Georges Bank, particularly around Hudson Canyon, occur
year round but at low densities. The Virginia and North Carolina observations appear to represent the southern
extent of the species’ range during the winter months. On 4 May 2008 a stranded 17-year old male white-sided
dolphin with severe pulmonary distress and reactive lymphadenopathy stranded in South Carolina (Powell et al.

2011).

In the absence of additional strandings or sightings, this stranding -seems to be an out-of-range anomaly.



The seasonal spatial distribution of this species appears to be changing during the last few years. These spatial-
temporal patterns are currently being investigated to document the magnitude of these apparent changes.

Recent stomach--content analysis of both stranded and incidentally caught white-sided dolphins in U.S. waters
determined that the predominant prey were silver hake (Merluccius bilinearis), spoonarm octopus (Bathypolypus
bairdii); and haddock (Melanogrammus aeglefinus). Sand lances (Ammodytes spp.) were only found in the stomach
of one stranded white-sided dolphin-. Seasonal variation in diet was indicated; pelagic Atlantic herring (Clupea
harengus) was the most important prey in summer, but was rare in winter (Craddock et al. 2009).

POPULATION SIZE

Abundance estimates of white-sided dolphins from various portions of their range are available from: spring,
summer and autumn 1978-1982; July-September 1991-1992; June-July 1993; July—September 1995; July—August
1999; August 2002; June—July 2004; August 2006; July—August 2007; and July—August 2011. The best available
current abundance estimate for white-sided dolphins in the western North Atlantic stock is the result of the 2011
survey: 48,819 (CV=0.61).

Earlier abundance estimates
Please see Appendix IV for earlier abundance estimates.

Recent surveys and abundance estimates

An abundance estimate of 17,594 (CV=0.30) white-sided dolphins was generated from an aerial survey
conducted in August 2006 that surveyed 10,676 km of trackline in the region from the 2000-m depth contour on the
southern edge of Georges Bank to the upper Bay of Fundy and to the entrance of the Gulf of St. Lawrence. Data
were collected using the Hiby circle-back line-transect method (Hiby 1999) and analyzed accounting for g(0) and
biases due to school size and other potential covariates (Palka 2005). The value of g(0) was derived from the pooled
2002, 2004 and 2006 aerial survey data (Table 1; NMFS 2006).

An abundance estimate of 24,422 (CV=0.49) white-sided dolphins was generated from the Canadian Trans-
North Atlantic Sighting Survey in July—August 2007. This aerial survey covered waters from northern Labrador to
the Scotian Shelf, providing full coverage of the Atlantic Canadian coast (Lawson and Gosselin 2009). The
abundance estimates from this survey have been corrected for perception and availability bias, when possible. In
general this involved correcting for perception bias using mark-recapture distance sampling (MRDS), and correcting
for availability bias using dive/surface times, as reported in the literature, and the Laake et al. (1997) analysis
method (Lawson and Gosselin 2011).

An abundance estimate of 48,819 (CV=0.61) white-sided dolphins was generated from a shipboard and aerial
survey conducted during June-August 2011 (Palka 2012). The aerial portion that contributed to the abundance
estimate covered 5,313 km of tracklines that were over waters north of New Jersey from the coastline to the 100-m
depth contour through the U.S. and Canadian Gulf of Maine and up to and including the lower Bay of Fundy. The
shipboard portion covered 3,107 km of tracklines that were in waters offshore of central Virginia to Massachusetts
(waters that were deeper than the 100-m depth contour out to beyond the U.S. EEZ). Both sighting platforms used a
double-platform data collection procedure, which allows estimation of abundance corrected for perception bias of
the detected species (Laake and Borchers, 2004). Estimation of the abundance was based on the independent
observer approach assuming point independence (Laake and Borchers 2004) and calculated using the MRDS option
in the computer program Distance (version 6.0, release 2, Thomas et al. 2009).

No white-sided dolphins were detected in the aerial and ship abundance surveys that were conducted
concurrently (June-August 2011) in waters between central Virginia and central Florida. This shipboard survey
included shelf-break and inner continental slope waters deeper than the 50-m depth contour within the U.S. EEZ.
The survey employed the double-platform methodology searching with 25x bigeye binoculars. A total of 4,445 km
of tracklines wasere surveyed, yielding 290 cetacean sightings.

Table 1. Summary of recent abundance estimates for western North Atlantic stock of white-sided dolphins
(Lagenorhynchus acutus). Month, year, and area covered during each abundance survey, and resulting
abundance estimate (Nyet) and coefficient of variation (CV).

Month/Year Area Npest CcVv

S. Gulf of Maine to upper Bay of Fundy to Gulf

Aug 2006 of St. Lawrence

17,594 0.30




Jul-Aug 2007 N. Labrador to Scotian Shelf 24,422 0.49

Jun-Aug 2011 Central Virginia to lower Bay of Fundy 48,819 0.61

Minimum Population Estimate

The minimum population estimate is the lower limit of the two-tailed 60% confidence interval of the log-
normally 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 the western North Atlantic stock of
white-sided dolphins is 48,819 (CV=0.61). The minimum population estimate for these white-sided dolphins is
30,403.

Current Population Trend

A trend analysis has not been conducted for this stock. The statistical power to detect a trend in abundance for
this stock is poor due to the relatively imprecise abundance estimates and long survey interval. For example, the
power to detect a precipitous decline in abundance (i.e., 50% decrease in 15 years) with estimates of low precision
(e.g., CV > 0.30) remains below 80% (alpha = 0.30) unless surveys are conducted on an annual basis (Taylor et al.
2007).

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

Current and maximum net productivity rates are unknown for this stock. Life history parameters that could be
used to estimate net productivity include: calving interval is 2-3 years; lactation period is 18 months; gestation
period is 10-12 months and births occur from May to early August, mainly in June and July; length at birth is 110
cm; length at sexual maturity is 230-240 cm for males, and 201-222 cm for females; age at sexual maturity is 8-9
years for males and 6-8 years for females; mean adult length is 250 cm for males and 224 cm for females (Evans
1987); and maximum reported age for males is 22 years and for females, 27 years (Sergeant et al. 1980).

For purposes of this assessment, the maximum net productivity rate was assumed to be 0.04. This value is based
on theoretical modeling showing that cetacean populations may not grow at rates much greater than 4% given the
constraints of their reproductive life history (Barlow et al. 1995).

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 and Angliss 1997). The minimum
population size is 30,403. The maximum productivity rate is 0.04, the default value for cetaceans. The recovery
factor, which accounts for endangered, depleted, threatened, or stocks of unknown status relative to optimum
sustainable population (OSP) is assumed to be 0.5 because the CV of the average mortality estimate is less than 0.3
and the status of the stock relative to OSP is unknown (Wade and Angliss 1997). PBR for the western North Atlantic
stock of white-sided dolphin is 304.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUS INJURY
Total annual estimated average fishery-related mortality or serious injury to this stock during 20078-20112 was
116 (CV=0.167) white-sided dolphins (Table 2).

New Serious Injury Guidelines

NMFS updated its serious injury designation and reporting process, which uses guidance from previous serious
injury workshops, expert opinion, and analysis of historic injury cases to develop new criteria for distinguishing
serious from non-serious injury (Angliss and DeMaster 1998; Andersen et al. 2008; NOAA 2012). NMFS defines
serious injury as an “injury that is more likely than not to result in mortality.”- Injury determinations for stock
assessments revised in 2013 or later incorporate the new serious injury guidelines, based on the most recent 5-year
period for which data are available.

Fishery Information
Detailed fishery information is reported in Appendix IlI.

Earlier Interactions
NMFS observers in the Atlantic foreign mackerel fishery reported 44 takes of Atlantic white-sided dolphins



incidental to fishing activities in the continental shelf and continental slope waters between March 1977 and
December 1991 (Waring et al. 1990; NMFS unpublished data). Of these animals, 96% were taken in the Atlantic
mackerel fishery. This total included 9 documented takes by U.S. vessels involved in joint-venture (JV) fishing
operations in which U.S. captains transferred their catches to foreign processing vessels. No incidental takes of
white-sided dolphins were observed in the Atlantic mackerel JV fishery when it was observed in 1998.

During 1991 to 1998, two white-sided dolphins were observed taken in the Atlantic pelagic drift gillnet fishery,
both in 1993. Estimated annual fishery-related mortality and serious injury (CV in parentheses) was 4.4 (.71) in
1989, 6.8 (.71) in 1990, 0.9 (.71) in 1991, 0.8 (.71) in 1992, 2.7 (0.17) in 1993 and 0 in 1994, 1995, 1996, and 1998.
There was no fishery during 1997 and the fishery was permanently closed in 1999.

A U.S. JV mid-water (pelagic) trawl fishery was conducted during 2001 on Georges Bank from August to
December. No white-sided dolphins were incidentally captured. Two white-sided dolphins were incidentally
captured in a single mid-water trawl during foreign fishing operations (TALFF). During TALFF fishing operations
all nets fished by the foreign vessel are observed. The total mortality attributed to the Atlantic herring JV and
TALFF mid-water trawl fisheries in 2001 was two animals.

The mid-Atlantic gillnet fishery occurs year round from New York to North Carolina and has been observed
since 1993. One white-sided dolphin was observed taken in this fishery during 1997. None were observed taken in
other years. The estimated annual mortality (CV in parentheses) attributed to this fishery was 0 for 1993 to 1996, 45
(0.82) for 1997, 0 for 1998 to 2001, unknown in 2002 and 0 in 2003-20112012.

Three white-sided dolphins were observed taken in northeast mid-water paired trawls. Estimated annual fishery-
related mortalities (CV in parentheses) were unknown in 2001-2002, 22 (0.97) in 2003, 0 in 2004, 9.4 (1.03) in
2005, and 0 in 2006 - 20112012,

The Mid-Atlantic bottom trawl fishery occurs year round from south of Cape Cod, Massachusetts to Cape
Hatteras, North Carolina and has been observed since 1995. One white-sided dolphin incidental take was observed
in 1997, resulting in a mortality estimate of 161 (C\V=1.58) animals. No takes were observed from 1998 through
2004 or in 2006 or 2008-20142; one take was observed in 2005 and 2 in 2007. New serious injury criteria were
applied to all observed interactions retroactive back to 2007. There were no observed serious injuries of white-sided
dolphins in the Mid-Atlantic region. Although there were no observed takes in the last decade with the exception of
2005 and 2007, a predictive model estimated the following Estimated-annual fishery-related mortalities (CV in
parentheses):-were 27 (0.17) in 2000, 27 (0.19) in 2001, 25 (0.17) in 2002, 31 (0.25) in 2003, 26 (0.20) in 2004, 38

(0 29) |n 2005 3 (0 53) |n 2006, and | 2 (1. 03) in 2007 fRossman 2010) 4—(049)%20@8—5{9%@%2@09%{045}

u.s.
Northeast Sink Gillnet

Estimated annual whlte S|ded doIphln mortalltles (CVin parentheses) attrlbuted to the Northeast sink glIInet
flshery Were 49-(0.46 :

i iew i i , jous-injury ity-we i 81 (0. 57) in 2008 O in 2009, 66
(0 90) in 2010 end 18 (0. 43) in 2011 and 9 (0. 92) in 2012 (Table 2; Orphanldes 2013; Hatch and Orphanides 2014).
Average annual estimated fishery-related mortality during 20072008-2041-2012 was 33-35 white-sided dolphins per
year (0.4644; Table 2).

Northeast Bottom Trawl




{0:66)-in-2007-17{0.57313 (0.57) in 2008, 152-168 (0.278) in 2009, 42-36 (0.312) in 2010, and-125-138 (0.204) in
2011 and 27 (0.47) in 2012. The 20078-20112 average mortality attributed to the Northeast bottom trawl was 737
animals (0.156; Table 2).

Mid-Atlantic Mid-water Trawl Fishery (Including Pair Trawl)

In March 2005, five white-sided dolphins were observed taken in paired trawls targeting mackerel that were off
Virginia. In February 2006, three animals were observed taken in mackerel paired mid-water trawls north of Hudson
Canyon. In March 2007, an animal was observed taken in a mackerel single mid-water trawl near Hudson Canyon.
In January and February 2008 three animals were observed in herring single mid-water trawls north of Hudson
Canyon. In March 2009 an animal was observed in a pair trawl targeting mackerel south of Hudson Canyon. No
white-sided dolphin interactions with this fishery were observed in 2010-er#1—-2041-2012. Due to small sample
sizes, the ratio method was used to estimate the bycatch rate (observed white-sided dolphin takes per observed hours
the gear was in the water) for each year, where the paired and single mid-Atlantic mid-water trawls were pooled and
only hauls that targeted herring and mackerel were used. The VTR herring and mackerel data were used to estimate
the total effort in the bycatch estimate (Palka pers. comm) Estlmated annual flshery related mortalltles (CVin
parentheses) were d 9

{6:98)-in2007-15 (0.73) in 2008, 4 (O 92) in 2009, and 0in 2010—and-294&—2012 (Table 2 Palka pers. comm)
The average annual estimated fishery-related mortality during 20072008-2041—-2012 was 6-3.8 (6-530.61; Table 2).

Table 2. Summary of the incidental mortality of white-sided dolphins (Lagenorhynchus acutus) by commercial fishery including the years
sampled, the type of data used , the annual observer coverage, the serious injuries and mortalities recorded by on-board observers, the
estimated annual serious injury and mortality, the estimated CV of the combined annual mortality and the mean annual mortality (CV in

parentheses).
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Total 116(0.1
)

a Observer data (Obs. Data), used to measure bycatch rates, are collected within the Northeast Observer Program and At-sea Monitoring
Program. NEFSC collects seafood dealer landings data (Weighout) that are used as a measure of total effort in the Northeast gillnet
fishery. Mandatory Vessel Trip Report (VTR) (Trip Logbook) data are used to determine the spatial distribution of fishing effort in the
sink gillnet, bottom trawl and mid-water trawl fisheries. In addition, the Trip Logbooks are the primary source of the measure of total
effort (tow duration) in the mid-water and bottom trawl fisheries.

b Observer coverage is defined as the ratio of observed to total metric tons of fish landed and the ratio of observed to total trips for
the gillnet and bottom trawl fisheries, respectively. Beginning in May 2010 total observer coverage reported for bottom trawl and
gillnet gear -includes samples collected from the at-sea monitoring program in addition to traditional observer coverage -through
the Northeast Fisheries Observer Program (NEFOP).

c Fishery related bycatch rates for years 2008-2012 were estimated using an annual stratified ratio-estimator. These estimates replace
the 2008-2010 annual estimates reported in the 2013 stock assessment report that were generated using a different method. NE-and-MA

d After 1998, a weighted bycatch rate was applied to effort from both pingered and non-pingered hauls within the stratum where white-
sided dolphins were observed taken. During the years 1997, 1999, 2001, 2002, and 2004, respectively, there were 2,1, 1,1, and 1
observed white-sided dolphins taken on pingered trips. No takes were observed on pinger trips during 1995, 1996, 1998, 2000, 2005
through 2007. Three of the 2008 takes were on non-pingered hauls and the fourth take was recorded as pinger condition unknown. Of
the six 2010 observed takes, 4 were in pingered nets and 2 in non-pingered nets. Four of the 2011 takes were in pingered nets. The
2012 take was in a non-pingered net.

CANADA

There is little information available that quantifies fishery interactions involving white-sided dolphins in
Canadian waters. Two white-sided dolphins were reported caught in groundfish gillnet sets in the Bay of Fundy
during 1985 to 1989, and 9 were reported taken in West Greenland between 1964 and 1966 in the now non-
operational salmon drift nets (Gaskin 1992). Several (number not specified) were also taken during the 1960s in the
now non-operational Newfoundland and Labrador groundfish gillnets. A few (number not specified) were taken in
an experimental drift gillnet fishery for salmon off West Greenland which took place from 1965 to 1982 (Read
1994).

Hooker et al. (1997) summarized bycatch data from a Canadian fisheries observer program that placed
observers on all foreign fishing vessels operating in Canadian waters, on 25-40% of large Canadian fishing vessels
(greater than 100 feet long), and on approximately 5% of smaller Canadian fishing vessels. Bycaught marine
mammals were noted as weight in kilos rather than by the numbers of animals caught. Thus the number of
individuals was estimated by dividing the total weight per species per trip by the maximum recorded weight of each
species. During 1991 through 1996, an estimated 6 white-sided dolphins were observed taken. One animal was from
a longline trip south of the Grand Banks (43° 10'N 53° 08'W) in November 1996 and the other 5 were taken in the
bottom trawl fishery off Nova Scotia in the Atlantic Ocean; 1 in July 1991, 1 in April 1992, 1 in May 1992, 1 in
April 1993, 1 in June 1993 and 0 in 1994 to 1996.

Estimation of small cetacean bycatch for Newfoundland fisheries using data collected during 2001 to 2003
(Benjamins et al. 2007) indicated that, while most of the estimated 862 to 2,228 animals caught were harbor
porpoises, a few were white-sided dolphins caught in the Newfoundland nearshore gillnet fishery and offshore
monkfish/skate gillnet fisheries.

Herring Weirs

During the last several years, one white-sided dolphin was released alive and unharmed from a herring weir in
the Bay of Fundy (A. Westgate, pers. comm.). Due to the formation of a cooperative program between Canadian
fishermen and biologists, it is expected that most dolphins and whales will be able to be released alive. Fishery
information is available in Appendix I11.

Other Mortality
u.s.

During 20072008-—2041-2012 there were 202-187 documented Atlantic white-sided dolphin strandings on the
U.S. Atlantic coast (Table 3). Forty-twe-threesne of these animals were released alive. Human interaction was
indicated in 42-11 records during this period. Of these, two-wereone was classified as a fishery interactions.

Mass strandings involving up to a hundred or more animals at one time are common for this species. The causes
of these strandings are not known. Because such strandings have been known since antiquity, it could be presumed
that recent strandings are a normal condition (Gaskin 1992). It is unknown whether human causes, such as fishery




interactions and pollution, have increased the number of strandings. In an analysis of mortality causes of stranded
marine mammals on Cape Cod and southeastern Massachusetts between 2000 and 2006, Bogomolni et al. (2010)
found 69% (46 of 67) of stranded white-sided dolphins were involved in mass-stranding events with no significant
cause determinedfindings, and 21% (14 of 67) were classified as disease related.

An Unusual Mortality Event was declared in 2008 due to a relatively high number of strandings between
January and April 2008, from New Jersey to North Carolina. Five white-sided dolphins were involved in this event
(http://www.nmfs.noaa.gov/pr/health/mmume/midatlantic2008.htm, accessed 19 April 2011).

Stranding data probably underestimate the extent of fishery-related mortality and serious injury because all of
the marine mammals that die or are seriously injured may not wash ashore, nor will all of those that do wash ashore
necessarily show signs of entanglement or other fishery-interaction. Finally, the level of technical expertise among
stranding network personnel varies widely as does the ability to recognize signs of fishery interaction.

CANADA

Small numbers of white-sided dolphins have been hunted off southwestern Greenland and they have been taken
deliberately by shooting elsewhere in Canada (Reeves et al. 1999). The Nova Scotia Stranding Network documented
whales and dolphins stranded on the coast of Nova Scotia during 1991 to 1996 (Hooker et al. 1997). Researchers
with Dept. of Fisheries and Oceans, Canada documented strandings on the beaches of Sable Island during 1970 to
1998 (Lucas and Hooker 2000). Sable Island is approximately 170 km southeast of mainland Nova Scotia. White-
sided dolphins stranded at nearly all times of the year on the mainland and on Sable Island. On the mainland of
Nova Scotia, a total of 34 stranded white-sided dolphins was recorded between 1991 and 1996: 2 in 1991 (August
and October), 26 in July 1992, 1 in Nov 1993, 2 in 1994 (February and November), 2 in 1995 (April and August)
and 2 in 1996 (October and December). During July 1992, 26 white-sided dolphins stranded on the Atlantic side of
Cape Breton. Of these, 11 were released alive and the rest were found dead. Among the rest of the Nova Scotia
strandings, one was found in Minas Basin, two near Yarmouth and the rest near Halifax. On Sable Island, 10
stranded white-sided dolphins were documented between 1991 and 1998; all were males, 7 were young males (<
200 cm), 1 in January 1993, 5 in March 1993, 1 in August 1995, 1 in December 1996, 1 in April 1997 and 1 in
February 1998.

Whales and dolphins stranded between 1997 and 2009-2012 on the coast of Nova Scotia as recorded by the
Marine Animal Response Society and the Nova Scotia Stranding Network are as follows (Table 3): 0 white-sided
dolphins stranded in 1997 to 2000, 3 in September 2001 (released alive), 5 in November 2002 (4 were released
alive), 0 in 2003, 19-24 in 2004 (some (unspecified) of 15-20 in October {seme-{unspecified)-were released alive)
and 4 in November were released alive), 0 in 2005, and 1 in 2006, 8-10 in 2007 (all but 3 released alive), 3 (one
released alive) in 2008, 4 (3 released alive) in 2009, 2 in 2010, and-6 (2 released alive) in 2011, and 5 (1 released
alive) in 2012 (FWimmerMarine Animal Response Society, pers. comm.).

White-sided dolphins recorded by the Whale Release and Strandings Program in Newfoundland and Labrador
are as follows: 1 animal (released alive) in 2004, 1 in 2005 (dead), 3 in 2006 (all dead), 1 in 2007 (released alive) 2
in 2008 (one released alive and one dead), 3 (all dead) in 2009, 2 (one released alive and one dead) in 2010, anrd-0 in
2011, and 3 in 2012 (Ledwell and Huntington 2004; 2006; 2007; 2008; 2009; 2010; 2011;; 2012;; 2013).

Table 3. White-sided dolphin (Lagenorhynchus acutus) reported strandings along the U.S. and Canadian Atlantic
coast, 2008-2012.

Year
Area Total
2008 2009 2010 2011 2012
Maine 1 1 1 2 1 6
New Hampshire 0 1 0 0 2 3
Massachusetts®” 33 22 50 42 3 150
Rhode Island 0 1 0 1 1 3
Connecticut 1 1 0 0 0 2



http://www.nmfs.noaa.gov/pr/health/mmume/midatlantic2008.htm

New York 1 3 1 0 3 8
New Jersey 0 2 0 1 0 3
Delaware 0 1 0 1 0 2
Maryland 1 0 0 1 0 2
Virginia 1 0 0 0 0 1
North Carolina 3 1 0 1 0 5
South Carolina 1 0 0 0 0 1
Georgia 0 0 0 1 0 1
TOTAL US 42 33 52 50 10 187
Nova Scotia® 3 4 2 6 5 20
Newfoundland and Labrador® 2 3 2 0 3 10
GRAND TOTAL 47 40 56 56 18 217

® Records of mass strandings in Massachusetts during this period are: January 2008 -17 animals, February 2008 - 3
animals (2 released alive); September 2009 - 3 events of 2, 3 and 4 animals (all but 1 released alive); April 2009 - 3
animals (all released alive); March 2010 - 7 animals (one dead calf, 6 adults released alive), 16 animals (5 dead, 11
released alive) and 3 animals (one released alive); April 2010 - 2 animals (released alive); July 2010 - 2 animals
(released alive); March 2011 - 4 animals (2 released alive), 2 animals (released alive) .

® 1n 2008, 2 animals from Massachusetts and one from South Carolina were classified as human interactions. In
2009, the 4 animals that mass-stranded in September and-were released alive, as well as a March stranding that a
bystander had attempted to rescue were classified at human interactions. In 2010, 2 animals in Massachusetts were
classified as human interactions, one of them a fishery interaction. In 2011, one animal was classified as human
interaction due to post-mortem mutilation.

¢ Data supplied by Nova Scotia Marine Animal Response Society (pers. comm.).

d_(l__edwell and Huntington 2009, 2010, 2011, 2012, 2013).

Maine 1 1 1 1 2 6
New-Hampshire 0 0 1 ) 0 1
Massachusetts™ 18 33 22 50 42 165
RhodeIsland 0 0 1 0 1 2




New-Jersey 0 0 2 0 1 3
Delaware 0 0 1 0 1 2
Maryland 0 1 0 0 1 2
Virginia 0 1 0 0 0 1

North-Carolina 1 3 1 0 1 6

Seuth-Carolina® 0 1 0 0 0 1
Georgia 0 0 0 0 1 1

STATUS OF STOCK

White-sided dolphins are not listed as threatened or endangered under the Endangered Species Act, and the
Western North Atlantic stock is not considered strategic under the Marine Mammal Protections Act.. The
20072008—2011-2012 estimated average annual human related mortality does not exceed PBR. The total U.S.
fishery-related mortality and serious injury for this stock is not less than 10% of the calculated PBR and, therefore,
cannot be considered to be insignificant and approaching zero mortality and serious injury rate. The status of white-
sided dolphins, relative to OSP, in the U.S. Atlantic EEZ is unknown. A trend analysis has not been conducted for
this species.
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SHORT-BEAKED COMMON DOLPHIN (Delphinus delphis delphis):
Western North Atlantic Stock

STOCK DEFINITION AND GEOGRAPHIC
RANGE W oW eEW W
The common dolphin may be one of the most ™" F - LV
widely distributed species of cetaceans, as it is 1 Py T =
found world-wide in temperate and subtropical
seas. In the North Atlantic, common dolphins_are
commonly found along the shoreline of
Massachusetts in mass-stranding events
(Bogomolni et al. 2010; Sharp et al. 2013), as well 45N
as found occurring-eceur over the continental shelf
between the 100-2000-m isobaths and over
prominent underwater topography and east to the
mid-Atlantic Ridge (29°W) (Doksaeter et al. 2008;
Waring et al. 2008). The species is less common L2
south of Cape Hatteras, although schools have been Ry
reported as far south as the Georgia/South Carolina 1Y
border (32° N) (Jefferson et al. 2009). In waters off
the northeastern USA coast, common dolphins are
distributed along the continental shelf between the iy L
100-2000-m isobaths and are associated with Gulf sond A / Lsson
Stream features (CETAP 1982; Selzer and Payne /
1988; Waring et al. 1992; Hamazaki 2002). They

F45°N

F40°N

occur from Cape Hatteras northeast to Georges ] / ) ou ot
Bank (35° to 42°N) during mid-January to May 1% S B i
(Hain et al. 1981; CETAP 1982; Payne et al. 300 ®  Shipboard Sightings oiini

1984). Common dolphins move onto Georges
Bank, Gulf of Maine, and the Scotian Shelf from ]
mid-summer to autumn. Selzer and Payne (1988) mw T Tow T T Tew s T Tew
reported very large aggregations (greater than

3,000 animals) on Georges Bank in autumn. Figyre 1. Distribution of common dolphin sightings from
Common dolphins were occasionally found in the NEFSC and SEFSC shipboard and aerial surveys during the
Gulf of Maine (Selzer and Payne 1988), more often  symmers of 1998, 1999, 2002, 2004, 2006, 2007, 2010 and

in the last few years (Figure 1). Migration onto the 2011 and DFO’s 2007 TNASS survey. Isobaths are the 100-m,
Scotian Shelf and continental shelf off 1000-m and 4000-m depth contours.

Newfoundland occurs during summer and autumn

when water temperatures exceed 11°C (Sergeant et al. 1970; Gowans and Whitehead 1995).

Westgate (2005) tested the proposed one-population-stock model using a molecular analysis of mitochondrial DNA
(mtDNA), as well as a morphometric analysis of cranial specimens. Both genetic analysis and skull morphometrics
failed to provide evidence (p>0.05) of more than a single population in the western North Atlantic, supporting the
proposed one-stock model. However, when western and eastern North Atlantic common dolphin mtDNA and skull
morphology were compared, both the cranial and mtDNA results showed evidence of restricted gene flow (p<0.05)
indicating that these two areas are not panmictic. Cranial specimens from the two sides of the North Atlantic
differed primarily in elements associated with the rostrum. These results suggest that common dolphins in the
western North Atlantic are composed of a single panmictic group whereas gene flow between the western and
eastern North Atlantic is limited (Westgate 2005; 2007).

There is a peak in parturition during July and August with an average birth day of 28 July. Gestation lasts about
11.7 months and lactation lasts at least a year. Given these results western North Atlantic female common dolphins
are likely on a 2-3 year calving interval. Females become sexually mature earlier (8.3 years and 200 cm) than males
(9.5 years and 215 cm) as males continue to increase in size and mass. There is significant sexual dimorphism
present with males being on average about 9% larger in body length (Westgate 2005; Westgate and Read 2007).




POPULATION SIZE

Several abundance estimates are available for common dolphins from selected regions for selected time periods.
The current best abundance estimate for common dolphins off the U.S. or Canadian Atlantic coast is 173,486
(CV=0.55). This is the estimate derived from the Canadian Trans-North Atlantic Sighting Survey (TNASS) in July—
August 2007 and is considered best because it covered more of the common dolphin range than the other surveys.

An abundance estimate of 84,000 (CV=0.36) common dolphins was obtained from an aerial survey conducted
in August 2006, which covered 10,676 km of trackline in the region from the 2000-m depth contour on the southern
edge of Georges Bank to the upper Bay of Fundy and to the entrance of the Gulf of St. Lawrence (Table 1; Palka
pers. comm.).

An abundance estimate of 173,486 (CV=0.55) common dolphins was generated from the TNASS in July-
August 2007 (Lawson and Gosselin 2009). This aerial survey covered waters from northern Labrador to the Scotian
Shelf, providing full coverage of the Atlantic Canadian coast. The abundance estimates from this survey have been
corrected for perception and availability bias, when possible. In general this involved correcting for perception bias
using mark-recapture distance sampling (MRDS), and correcting for availability bias using dive/surface times, as
reported in the literature, and the Laake (1997) analysis method (Lawson and Gosselin in 2011).

An abundance estimate of 67,191 (CV=0.29) common dolphins was generated from a shipboard and aerial
survey conducted during June—August 2011 (Palka 2012). The aerial portion that contributed to the estimate covered
5,313 km of tracklines that were over waters north of New Jersey from the coastline to the 100-m depth contour
through the U.S. and Canadian Gulf of Maine and up to and including the lower Bay of Fundy. The shipboard
portion covered 3,107 km of tracklines between central Virginia and Massachusetts in waters deeper than the 100-m
depth contour out to beyond the U.S. EEZ. Both sighting platforms used a double-platform data collection
procedure, which allows estimation of abundance corrected for perception bias of the detected species (Laake and
Borchers, 2004). Estimation of the abundance was based on the independent observer approach assuming point
independence (Laake and Borchers 2004) and calculated using the MRDS option in the computer program Distance
(version 6.0, release 2, Thomas et al. 2009).

An abundance estimate of 2,993 (CV=0.87) common dolphins was generated from a shipboard survey
conducted concurrently (June—August 2011) in waters between central Virginia and central Florida. This shipboard
survey included shelf-break and inner continental slope waters deeper than the 50-m depth contour within the U.S.
EEZ. The survey employed a double-platform visual team procedure searching with 25x bigeye binoculars. A-tetal
of 4,445 km-of tracklines-wereA total of 4,445 km of tracklines was -surveyed, yielding 290 cetacean sightings. The
majority of sightings occurred along the continental shelf break with generally lower sighting rates over the
continental slope. Estimation of the abundance was based on the independent observer approach assuming point
independence (Laake and Borchers 2004) and calculated using the mark-recapture distance sampling option in the
computer program Distance (version 6.0, release 2, Thomas et al. 2009).

Please see appendix IV for a summary of abundance estimates, including earlier estimates and survey
descriptions. As recommended in the GAMMS Workshop Report (Wade and Angliss 1997), estimates older than
eight years are deemed unreliable and should not be used for PBR determinations.

Table 1. Summary of abundance estimates for western North Atlantic short-beaked common dolphin. Month, year,
and area covered during each abundance survey, and resulting abundance estimate (Nbest) and coefficient of

variation (CV).

Month/Year Area Nbest Ccv

Aug 2006 S. Gulf of Maine to upper Bay of Fundy to Gulf of St. 84,000 0.36
Lawrence

July-Aug 2007 N. Labrador to Scotian Shelf 173,486 0.55

Jul-Aug 2011 Central Virginia to lower Bay of Fundy 67,191 0.29

Jun-Aug 2011 Central Florida to Central Virginia 2,993 0.87

Jun-Aug 2011 Central Florida to lower Bay of Fundy (COMBINED) 70,184 0.28




Minimum Population Estimate

The minimum population estimate is the lower limit of the two-tailed 60% confidence interval of the log-
normally 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 common dolphins is 173,486 animals
(CV=0.55) derived from the 2007 TNASS survey. The minimum population estimate for the western North Atlantic
common dolphin is 112,531.

Current Population Trend

A trend analysis has not been conducted for this stock. The statistical power to detect a trend in abundance for
this stock is poor due to the relatively imprecise abundance estimates and long survey interval. For example, the
power to detect a precipitous decline in abundance (i.e., 50% decrease in 15 years) with estimates of low precision
(e.g., CV > 0.30) remains below 80% (alpha = 0.30) unless surveys are conducted on an annual basis (Taylor et al.
2007).

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

Current and maximum net productivity rates are unknown for this stock. For purposes of this assessment, the
maximum net productivity rate was assumed to be 0.04. This value is based on theoretical modeling showing that
cetacean populations may not grow at rates much greater than 4% given the constraints of their reproductive life
history (Barlow et al. 1995).

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 and Angliss 1997). The minimum
population size is 112,531 animals. The maximum productivity rate is 0.04, the default value for cetaceans. The
recovery factor is 0.5, the default value for stocks of unknown status relative to optimum sustainable population
(OSP), and because the CV of the average mortality estimate is less than 0.3 (Wade and Angliss 1997). PBR for the
western North Atlantic stock of common dolphin is 1,125.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUS INJURY
Total annual estimated average fishery-related mortality or serious injury to this stock during 200720082011
2012 was (Cv=0. ) common dolphins.

New Serious Injury Guidelines

NMFS updated its serious injury designation and reporting process, which uses guidance from previous serious
injury workshops, expert opinion, and analysis of historic injury cases to develop new criteria for distinguishing
serious from non-serious injury (Angliss and DeMaster 1998; Andersen et al. 2008; NOAA 2012). NMFS defines
serious injury as an “injury that is more likely than not to result in mortality”. Injury determinations for stock
assessments revised in 2013 or later incorporate the new serious injury guidelines, based on the most recent 5-year
period for which data are available.

Fishery information
Detailed fishery information is reported in Appendix I1I.

Earlier Interactions

For more details on the historical fishery interactions prior to 1999 see Waring et al. (2007).

In the Atlantic pelagic longline fishery between 1990 and 20072008, 20 common dolphins were observed
hooked and released alive.

____The estimated fishery-related mortality of common dolphins attributable to the Loligo squid portion of the
Southern New England/mid-Atlantic Squid, Mackerel, Butterfish Trawl fisheries was 0 between 1997-1998 and 49
in 1999 (CV=0.97). After 1999 this fishery is included as a component of the mid-Atlantic bottom trawl fishery.

In the Atlantic mackerel portion of the Southern New England/mid-Atlantic Squid, Mackerel, Butterfish Trawl
fisheries, the estimated fishery-related mortality was 161 (CV=0.49) animals in 1997 and 0 in 1998 and 1999.
However, the estimates in both the mackerel and Loligo fisheries should be viewed with caution due to the
extremely low (<1%) observer coverage. After 1999 this fishery is included as a component of the mid-Atlantic
bottom trawl and mid-Atlantic mid-water trawl fisheries.

There was one observed take in the Southern New England/mid-Atlantic Bottom Trawl fishery reported in



1997. The estimated fishery-related mortality for common dolphins attributable to this fishery was 93 (CV=1.06) in
1997 and 0 in 1998 and 1999. After 1999 this fishery is included as a component of the mid-Atlantic bottom trawl
fishery.

There was one observed take in the mid-Atlantic mid-water trawl fishery in 2007. The resultant estimated
annual fishery-related mortality and serious injury {C\/-inparentheses)-was 3.2 (CV = 0.70) for this fishery in 2007.
There have been no observed common dolphin takes in the mid-Atlantic midwater trawl fishery in the past 5 years.

Northeast Sink Gillnet

In 1990, an observer program was started by NMFS to investigate marine mammal takes in the Northeast sink
gillnet fishery (Appendix I11). Bycatch in the northern Gulf of Maine occurs primarily from June to September,
while in the southern Gulf of Maine, bycatch occurs from January to May and September to December. FeurTwo
common dolphins were observed taken in northeast sink gillnet fisheries in 2005-1-1-20061-in-2007-2-in-2008, 3
in 2009, 4 in 2010-and, 6 in 2011 and 6 in 2012. The estimated annual fishery-related mortality and serious injury
attnbutable to the northeast smk gillnet fishery (CV in parentheses) was &m—LQQS—@%m—l—Q%{—l%Q}—&m—LQQJ—&m

) i 34 (0.77) in 2008,
43 (0 77) in 2009 69 (0 81) in 2010-and-, 49 (O 71) in 2011 and 95 (0 40) in 2012 (Table 2; Orphanides 2013; Hatch
and Orphanides 2044inreview2014). The 20072008-2011-2012 average annual mortality attributed to the northeast
sink gillnet was 4156 animals (CV=0-380.29).

A study of the effects of two different hanging ratios in the bottom-set monkfish gillnet fishery on the bycatch
of cetaceans and pinnipeds was conducted by NEFSC in 2009 and 2010 with 100% observer coverage. Commercial
fishing vessels from Massachusetts and New Jersey were used for the study, which took place south of the Harbor
Porpoise Take Reduction Team Cape Cod South Management Area (south of 40" 40°N) in February-April.
Researchers purposely picked an area of historically high bycatch rates in order to have a chance of finding a
significant difference. Eight research strings of fourteen nets each were fished and 159 hauls were completed during
the course of the 2009—2010 study. Results showed that while a 0.33 mesh performed better at catching
commercially important finfish than a 0.50 mesh, there was no statistical difference in cetacean or pinniped bycatch
rates between the two hanging ratios. One common dolphin was caught in this study south of New England in 72
hauls during 2009 and one animal was caught in 72 hauls during the 2010 experiment in themid-Atlantic (A.l.S.,
Inc. 2010). These 2 takes are included in the observed interactions and added to the total estimates in Table 2,
though these animals and the fishing effort from this experiment were not included in the estimation of the bycatch
rate that was expanded to the rest of the fishing effort.

Mid- Atlantlc Gillnet

2995—QneWh|Ie no common doIphlns was-were taken |n an—observed tnps durlng 2996—nene—we¥e—ebsewed—m
20078-2009, 10 were taken in 2010, and-3 in 2011, and 1 in 2012. Using the observed takes, the estimated annual
mortality (CV in parentheses) attributed to this fishery was 74-in-1995-(0-69),-43-in-1996-(0.79);-16-in-1997 (0.53);
0-ir-1998-2005,-11(1-03)-ir-2006,-0 in 20072008-2009, 30 (0.48) in 2010-and, 29 (0.53) in 2011 and 15 (0.93) in
2012. Average annual estimated fishery-related mortality attributable to this fishery during 20072008—2041+-2012
was 42-15 (CV=0-360.34) common dolphins (Table 2; Orphanides 2013, Hatch and Orphanides in-review2014). A
study of the effects of tie-downs and bycatch rates of Atlantic Sturgeon (Acipenser oxyrinchus oxyrinchus) in both
control and experimental gillnet gear operating in Statistical Area 612 (off NY and NJ) between 14 November 2010
and 18 December 2010 had 100% observer coverage. This experimental fishery captured 6 common dolphins and 3
unidentified dolphins, (unidentified due to lack of photos) during this time period (Fox et al. 2011). These 6 takes
are included in the observed interactions and added to the total estimates, though these interactions and their
associated fishing effort were not included in bycatch rate calculations that was expanded to the rest of the fishery
(Table 2).

Northeast Bottom Trawl

This fishery is active in New England waters in all seasons. Revised serious injury guidelines were applied for
the-this period 2007-2011-(Waring et al. in preppress 2013a, 2013b.). Common dolphin mortalities (and serious
injuries in parentheses) observed by both at-sea monitors and traditional fisheries observers in this fishery were 2-(0}
#2067, 1 (0) in 2008, 5 (0) in 2009, 29 (2) in 2010, and-22 (0) in 2011, and 10 (0) in 2012 (Table 2). Fishery related
bycatch rates for years 2008-2012 were estimated using an annual stratified ratio-estimator. These mortality
estimates replace the 2008-2011 annual estimates reported in the 2013 stock assessment report that were generated
using a different method. The estimated annual fishery-related mortality and serious injury attributable to the




northeast bottom trawl f|shery (CVin parentheses) was 2—7—m—2999—(9—29)—1’>9—(030%m—2991—26—€0—29)—m—2992—26
26 (0.299) in 2008, 19-24

(O 360) in 2009 and—lllél (O 2832) in 2010 72 (0 37) in 2011 and 40 (O 54) in 2012. No-estimate-was-generated-in
2011.-The 20078-20102 average annual mortality attributed to the northeast bottom trawl was 19-55 animals
(CVv=0.1321).

Mid-Atlantic Bottom Trawl
Revised serious injury guidelines were applied for the-this period-2007—-2011 (Waring et al in—prepin press
2013a, 2013b.). Common dolphin mortalities (and serious injuries in parentheses) observed in this fishery were, ©
{6)-r-2007-1 (0) in 2008, 12 (0) in 2009, 2 (0) in 2010, are-29 (1) in 2011, and 32 (1) in 2012 (Table 2). Fishery
related bycatch rates for years 2008-2012 were estimated using an annual stratified ratio-estimator. These mortality
estimates replace the 2008-2011 annual estimates reported in the 2013 stock assessment report that were generated
using a different method. The estimated annual fishery-related mortality and serious injury attributable to the mid-
AtIantlc bottom trawl f|shery (CVin parentheses) was 9&m—2999—(0—26)—193—(9—2—7—}m—2991—87—(924—}m—2992—99
9 08-23 (8:281.0) in
2008 M167 167 (0. %946) in 2009 and&QAfZl (O %996) in 2010 271 (0. 25) in 2011 and 323 (0.26) in 2012. Ne
esthimate-was-generated-in-2011-The 20078-20120 average annual mortality attributed to the mid-Atlantic bottom
trawl was 96-161 animals (CVV=0.147).

Northeast Mid-water Trawl Fishery (Including Pair Trawl)
A short-beaked common dolphin mortality was observed in this fishery enly-in 2010, and another in 2012
(Table 2)-se. an-An expanded bycatch estimate has not been calculated-since-the-observed-takes-are-se-rare so the

minimum raw count is reported.

Pelagic Longline

In 2009, a common dolphin mortality was observed in the pelagic longline fishery, mid-Atlantic Bight fishing
area (Garrison and Stokes 2010). The expanded estimate (CV in parentheses) for common dolphin bycatch
attributed to this fishery was 8.5 (1.0) for 2009. The 20072008-2041-2012 average annual mortality was 1.7 (1.0).



Table 2. Summary of the incidental mortality of short-beaked common dolphins (Delphinus delphis delphis) by
commercial fishery including the years sampled, the type of data used, the annual observer coverage, the serious
injuries and mortalities recorded by on-board observers, the estimated annual serious injury and mortality, the
combined serious injury and mortality estimate, the estimated CV of the annual combined serious injury and
mortality and the mean annual serious injury and mortality estimate (CV in parentheses).

Data Observer Observed Observed Estimated | Estimated | Estimat | Estimated Mean
b ¢ Serious Mortality Serious Mortality ed CVs Annual
Fishery ? Years Type Coverage Injury’ Injury Combi Combined
ned Mortality
Mortali
ty
Obs. Data,
Trip 07,05 1134, | 94-77
Nosr::ia“ 0708- | Logbook, | “oi73 | 0,000, [ 32,34, | 0,0,0,0, | 134,43, | T | TTor 4156
Gillnet® 1112 Allocated 19, 15 0 6,6 0 69, 49, 95 49,95 71,40 (-38.29)
Dealer
Data
Mid 08 Obs. Data, 04, & o0
10- - Tri .03, -0, 0, s
atiantic | 3, | Logbook, | 03 0,0, 60, 0,0, 03 | o 0, 2215
Gillnet® == | Allocated e 0,0, 0, 10, 0,0, S ’ .48, .3634
o7 Dealer 04, 0 31 0 29, 30, 53 )
- Data .02, —= 15 29, ’ 9 3‘
= .02 15 -
.
'l d ;
Mid-water 07-11 ' -039-13; 0:-0:0:0; | 50:0:0; | 06:0:0:0; 32-0:0; 320; +0:0:0; 0.64.70)
:F"aW!“ Frip 432541 9 9 o 00 060 060 Y
Including Logbook
PairTrawl
Northeast
Mid-water | 08- Obs. Data | -08-.199, 60, 0,
Trawl - 1207- Trip 42, 54, 0, 0,00, 0, O,—(()), (i 1, 0, 0,00, 0, O,—% (r)],ana, pal, 0. H(izo,oo,l pa0.4
Including 11 Logbook 41, .45 = — 1 oo
Pair Trawl
Northeast 24176 246, 28.99,
Bottom 08-12 | Obs. Data 06;-.08, 00,0, 2, 00 01 1923 1724, 29.60, 1955
¢ | oz12 Trip 09,.16, |0 0 21,5, 29, o i 19114, 302, (1321)
Trawl Logbook 26,17 22,10 S Ped - 1772, 2837,
nar0, 40
nad0 Aa.54
Mid- 08-12 6622, 4:692861%7 2L0,
Atlantic | %912 | Ops Data | 9303, o 01,05 | 108162, | 2846 96161
Bottom Trip .05, .08, 0,0, 6L, 12,2, 01, 08, 10420, 10421 29.96, (147)
@ | ¥ Loghook .08..05 0, 1.1 29,32 nal 104263, o 295, A4l
Trawl 104271
na3lé ana na.26
, ha323
0-0,
Pelagic | 08-12 | Obs.Data | ‘oror [ ©.0.0.0 [ 0:0.L0, | 0.0,0,0, | 0:0.85 | g5y | 00.10, | 45
Longline® | 67-42 | Logbook 09 07 0 0.0 0 0,00 0.0 0,0.0




TOTAL 170289
(+312)

a. The fisheries listed in Table 2 reflect new definitions defined by the proposed List of Fisheries for 2005 (FR Vol. 69, No. 231, 2004). The
‘North Atlantic bottom trawl’ fishery is now referred to as the ‘Northeast bottom trawl.” The lllex, Loligo and Mackerel fisheries are now
part of the ‘mid-Atlantic bottom trawl' and 'mid-Atlantic midwater trawl' fisheries.

b. Observer data (Obs. Data), used to measure bycatch rates, are collected within the Northeast Fisheries Observer Program. NEFSC collects
landings data (unallocated Dealer Data or Allocated Dealer Data) which are used as a measure of total landings and mandatory Vessel Trip
Reports (VTR) (Trip Logbook) are used to determine the spatial distribution of landings and fishing effort.

¢. The observer coverages for the Northeast sink gillnet fishery are ratios based on tons of fish landed. Northeast bottom trawl, mid-Atlantic
bottom trawl, Northeast mid-water and mid-Atlantic mid-water trawl fishery coverages are ratios based on trips. Total observer coverage
reported for bottom trawl gear and gillnet gear in the year 2010 includes only samples collected from traditional fisheries observer, but not
the fishery monitors. Monitor trips were incorporated for 2011, the first full year of monitor coverage.

d. Fishery related bycatch rates for years 2008-2012 were estimated using an annual stratified ratio-estimator. These estimates replace the 2008-
2011 annual estimates reported in the 2013 stock assessment report that were qenerated usmq a dlfferent method. N@ameaspaq%mud

e. One common dolphin was incidentally caught in 2009 in the northeast gillnet fishery and one in 2010 in the mid-Atlantic gillnet fishery as
part of a NEFSC hanging ratio study to examine the impact of gillnet hanging ratio on harbor porpoise bycatch. Six common dolphins were
caught in a study of the effects of tie-downs on Atlantic Sturgeon bycatch rates conducted in the mid-Atlantic gillnet fishery in 2010. All
research takes are included in the observed interactions and added to the total estimates, though these interactions and their associated
fishing effort were not included in bycatch rate calculations that was expanded to the rest of the fishery.

f.  Serious injuries were evaluated for the 2007-2011 period using new guidelines and include both at-sea monitor and traditional observer data
(Waring et al. in prep.)

CANADA

Between January 1993 and December 1994, 36 Spanish deep water trawlers, covering 74 fishing trips (4,726
fishing days and 14,211 sets), were observed in NAFO Fishing Area 3 (off the Grand Banks) (Lens 1997). A total of
47 incidental catches were recorded, which included one common dolphin. The incidental mortality rate for common
dolphins was 0.007/set. One common dolphin was reported as a bycatch mortality in Canadian bottom otter trawl
fishing on Georges Bank in 2012 (pers. comm. Marine Animal Response Society, Nova Scotia).

Other Mortality

Two common dolphins were reported as incidental mortalities in NEFSC Atlantic herring monitoring activities
in 2004. In 2007, one common dolphin was reported taken in a NEFSC spring bottom trawl survey.

From 2007-2008 to 20412012, 484-645 common dolphins were reported stranded between Maine and Florida
(Table 3). The total includes mass stranded common dolphins in Massachusetts during 2007—(a—tetal-of 23-in-5
separate-events);-2008 (one event of 5 animals and one of 2 animals), 2009 (a total of 26 in 6 events), 2010 (a total
of 30 in 8 events), and-2011 (a total of 30 animals in 5 events), and 2012 (23 group stranding events) and one mass
stranding in North Carolina in 2011 (4 animals). Two animals in-2007-2-animals-in 2008, 5 animals in 2009, 11
anlmals in 2010 &nd—lS animals in 2011 and 71 animals in 2012 were released or Iast S|ghted allve Ham&n

FeeeFds—In 2008 seven common dolphlns had |nd|cat|ons of human mteractlons four WhICh were flshery
interactions. In 2009, six common dolphins had indications of human interaction, 3 of which were classified as
fishery interactions. In 2010, 7 animals were classified as human interactions, 2 of which were fishery interactions
(all Massachusetts mass-stranded animals) and 2 of which (Rhode Island) involved animals last sighted free-
swimming. In 2011, 3 animals were classified as having human interactions, 2 of which were fishery interactions
(one of these was satellite-tagged and released). Twelve human interaction cases were reported in 2012 (7 in

Massachusetts, 3 in New York and 2 in New Jersey), 6 of which (2 in Massachusetts, 2 in New York and 1 in New
Jersey) were classified as fisheries interactions. An Unusual Mortality Event (UME) was declared in 2008 due to a
relatively high number of strandings between January and April 2008, from New Jersey to North Carolina. Twenty
seven common dolphins were involved in this event
(http://www.nmfs.noaa.gov/pr/health/mmume/midatlantic2008.htm accessed 19 April 2011). In Bogomolni’s 2010
analysis of mortality causes of stranded marine mammals on Cape Cod and southeastern Massachusetts between
2000 and 2006, 61% of stranded common dolphins were involved in mass-stranding events, and 37% of all the
common dolphin stranding mortalities were disease related (Bogomolni 2010).

Four common dolphin strandings (6 individuals) were reported on Sable Island, Nova Scotia from 1996 to 1998




(Lucas and Hooker 1997; 2000). The Marine Animal Response Society of Nova Scotia reported one common
dolphin stranded in 2008, one in 2009, one (released alive) in 2010, and 2 (one a fisheries interaction) in 2011
(Tonya Wimmer, pers. comm.).

Table 3. Short-beaked common dolphin (Delphinus delphis delphis) reported strandings along the U.S. Atlantic
coast, 2008-2012 (Data from the NOAA Marine Mammal Health and Stranding Response Program. 2012 records

accessed 16 July 2013).

STATE 2008 2009 2010 2011 2012 TOTALS
Maine 0 0 1 0 2 3
Massachusetts®
19 53 7 64 221 428 |
Rhode Island*
3 6 7 5 6 27
Connecticut
0 0 1 0 0 1
New York **
2 9 17 13 48
New Jersey®
9 6 14 9 14 52
Delaware* 2 4 0 1 1
Maryland 2 2 0 1 1
Virginia® 20 2 5 9 4 40
North Carolina®,
1 7 6 18 0 32
JOTALS 58 87 114 124 262 645

a. Massachusetts masszrandinqs (2008 - 5,2; 2009 - 2,3,3,4,6,8, 2010 - 2,2,3,3,3.4,5,8; 2011-3,3,4,7,13;
2012-23 group events ranging from 2 to 22 animals each). North Carolina mass stranding of 4 animals in 2011.

b. Twenty (12 dead, 8 rescued; one of the mortalities classified as human interaction) animals involved in a
mass stranding in Suffolk county in 2007. Seven animals involved in 2 mass stranding events in March 2009 (six
euthanized, 1 died at site, 2 had signs of fishery interation). In addition, in 2008 3 animals were relocated from the
Nansemond River. Three animals (one released alive) involved in mass stranding in NJ in 2012.

c. Seven records with signs of human interaction in 2008 - 3 from Virginia, 1 from Massachusetts, one from
North Carolina, and one from Delaware. Of these, 4 were fishery interactions. Six human interaction cases in 2009
(2 Massachusetts, 3 Rhode Island, 1 New York), 3 of which were classified as fishery interactions (2 in Rhode
Island and one in Massachusetts). Seven HI cases in 2010 (4 mortalities in MA, 2 released alive in RI, and 1
mortality in New Jersey), 2 of which (Massachusetts) were classified as fishery interactions. Three HI cases in
2011, all in Massachusetts, 2 of which were classified as fishery interactions (but one of those fishery interaction
animals was released alive). Twelve HI cases in 2012 (7 in Massachusetts, 3 in New York and 2 in New Jersey), 6 of
which (2 in Massachusetts, 2 in New York and 1 in New Jersey) were classified as fisheries interactions.




New-York " 23 2 7 9 17 58
New-Jersey® 0 0 0 1 0 1
Connecticut 4 9 6 14 9 42
Delaware® o] 2 4 o] 1 7
Maryland 0 2 2 0 1 5
Virginia® 4 20 2 5 9 49
26 0 1 7 6 18 32

FOTALS 101 58 87 114 124 484

Stranding data probably underestimate the extent of fishery-related mortality and serious injury because all of
the marine mammals that die or are seriously injured may not wash ashore, nor will all of those that do wash ashore
necessarily show signs of entanglement or other fishery interaction. Finally, the level of technical expertise among
stranding network personnel varies widely as does the ability to recognize signs of fishery interaction. However a
recently published Hthuman interaction Mmanual (Barco and Moore 2013) and Gcase Gcriteria for Hihuman
interaction (Moore at al. 2013) should help with this.

STATUS OF STOCK

Short-beaked common dolphins are not listed as threatened or endangered under the Endangered Species Act,
and the Western North Atlantic stock is not considered strategic under the Marine Mammal Protection Act._The
20072008—2011-2012 average annual human-related mortality does not exceed PBR. The total U.S. fishery-related
mortality and serious injury for this stock is not less than 10% of the calculated PBR and, therefore, cannot be
considered to be insignificant and approaching zero mortality and serious injury rate. The status of short-beaked
common dolphins, relative to OSP, in the U.S. Atlantic EEZ is unknown. Population trends for this species have not
been investigated.
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COMMON BOTTLENOSE DOLPHIN (Tursiops truncatus _truncatus):
Western North Atlantic Offshore Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

There are two morphologically and genetically distinct common bottlenose dolphin morphotypes (Duffield et
al. 1983; Duffield 1986; Mead and Potter 1995; Rosel et al. 2009) described as the coastal and offshore forms. Both
inhabit waters in the western North Atlantic Ocean (Hersh and Duffield 1990; Mead and Potter 1995; Curry and
Smith 1997; Rosel et al. 2009) along the U.S. Atlantic coast. The two morphotypes are genetically distinct based
upon both mitochondrial and nuclear markers (Hoelzel et al. 1998; Rosel et al. 2009). The offshore form is
distributed primarily along the outer continental
shelf and continental slope in the Northwest /L S
Atlantic Ocean from Georges Bank (Figure 1; ‘
CETAP 1982; Kenney 1990) to the Florida Keys,
where dolphins with characteristics of the
offshore type have stranded. However, bottlenose
dolphins have occasionally been sighted in
Canadian waters, on the Scotian Shelf,
particularly in the Gully (Gowans and Whitehead
1995; NMFS unpublished data), and these
animals are thought to be of the offshore form.

North of Cape Hatteras, there is separation of
the two morphotypes across bathymetry during
summer months. Aerial surveys flown during
1979-1981 indicated a concentration of bottlenose
dolphins in waters < 25 m deep corresponding to
the coastal morphotype, and an area of high
abundance along the shelf break corresponding to
the offshore stock (CETAP 1982; Kenney 1990).
Biopsy tissue sampling and genetic analysis
demonstrated that bottlenose dolphins
concentrated close to shore were of the coastal
morphotype, while those in waters > 40 m depth
were from the offshore morphotype (Garrison et

al. 2003). However, during winter months south \

of Cape Hatteras, North Carolina, the ranges of 1 v: Bottlenose Dolphin L
the coastal and offshore morphotypes overlap to 1/ 8 GomuovEsfencebobhie, 00 L
some degree. Torres et al. (2003) found a zsn{%7 ) ) Ofishore o Coasial Btenose Dolpins |
statistically significant break in the distribution of 1~ L

the morphotypes at 34 km from shore based upon
the genetic analysis of tissue samples collected in
nearshore and offshore waters. The offshore
morphotype was found exclusively seaward of 34
km and in waters deeper than 34 m. Within 7.5
km of shore, all animals were of the coastal
morphotype. More recently, offshore morphotype
animals have been sampled as close as 7.3 km
from shore in water depths of 13 m (Garrison et al. 2003). Systematic biopsy collection surveys were conducted
coastwide during the summer and winter between 2001 and 2005 to evaluate the degree of spatial overlap between
the two morphotypes. Over the continental shelf south of Cape Hatteras, North Carolina, the two morphotypes
overlap spatially, and the probability of a sampled group being from the offshore morphotype increased with
increasing depth based upon a logistic regression analysis (Garrison et al. 2003). In southeastern Florida, Hersh and
Duffield (1990) examined bottlenose dolphins that stranded along the southeast coast of Florida and found four that
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Figure 1. Distribution of bottlenose dolphin sightings
from NEFSC and SEFSC aerial surveys during summer
in 1998, 1999, 2002, 2004, 2006 and 2011. Isobaths
are the100-m, 1,000-m, and 4,000-m depth contours.



had hemoglobin profiles matching that of the offshore morphotype. These strandings suggest the offshore form
occurs as far south as southern Florida. The range of the offshore bottlenose dolphin includes waters beyond the
continental slope (Kenney 1990), and offshore bottlenose dolphins may move between the Gulf of Mexico and the
Atlantic (Wells et al. 1999).

The western North Atlantic Offshore Stock of bottlenose dolphins is being considered separate from the Gulf of
Mexico Oceanic Stock of bottlenose dolphins for management purposes. One line of evidence to support this
decision comes from Baron et al. (2008), who found that Gulf of Mexico bottlenose dolphin whistles (collected from
oceanic waters) were significantly different from those in the western North Atlantic Ocean (collected from
continental shelf and oceanic waters) in duration, number of inflection points and number of steps.

POPULATION SIZE

The best available estimate for the offshore stock of bottlenose dolphins in the western North Atlantic is 77,532
(CVv=0.40; Table 1). This estimate is from summer 2011 surveys covering waters from central Florida to the lower
Bay of Fundy.

Earlier abundance estimates
Please see Appendix IV for a summary of abundance estimates, including earlier estimates and survey
descriptions. Distance

Recent surveys and abundance estimates

An abundance estimate of 2,989 (CV=1.11) bottlenose dolphins was generated from an aerial survey conducted
in August 2006, which surveyed 10,676 km of trackline in the region from the 2000-m depth contour on the
southern edge of Georges Bank to the upper Bay of Fundy and to the entrance of the Gulf of St. Lawrence (Table 1;
NMFS 2006). The survey was conducted on the NOAA Twin Otter using the circle-back data collection methods,
which allow the estimation of g(0) (Palka 2005).

An abundance estimate of 26,766 (CV=0.52) offshore bottlenose dolphins was generated from aerial and
shipboard surveys conducted during June-August 2011 between central Virginia and the lower Bay of Fundy. The
aerial portion covered 6,850 km of tracklines over waters north of New Jersey between the coastline and the 100-m
depth contour through the U.S. and Canadian Gulf of Maine, and up to and including the lower Bay of Fundy. The
shipboard portion covered 3,811 km of tracklines between central Virginia and Massachusetts in waters deeper than
the 100-m depth contour out to beyond the U.S. EEZ. Both sighting platforms used a double-platform data
collection procedure, which allows estimation of abundance corrected for perception bias of the detected species
(Laake and Borchers 2004). Estimation of the abundance was based on the independent observer approach assuming
point independence (Laake and Borchers 2004) and calculated using the mark-recapture distance sampling option in
the computer program Distance (version 6.0, release 2, Thomas et al. 2009).

An abundance estimate of 50,766 (CV=0.55) offshore bottlenose dolphins was generated from a shipboard
survey conducted concurrently (June-August 2011) in waters between central Virginia and central Florida. This
shipboard survey included shelf-break and inner continental slope waters deeper than the 50-m depth contour within
the U.S. EEZ. The survey employed two independent visual teams searching with 25x bigeye binoculars. A-tetal-of
4,445 km-of tracklines-wereA total of 4,445 km of tracklines was surveyed, yielding 290 cetacean sightings. The
majority of sightings occurred along the continental shelf break with generally lower sighting rates over the
continental slope. Estimation of the abundance was based on the independent observer approach assuming point
independence (Laake and Borchers 2004) and calculated using the mark-recapture distance sampling option in the
computer program Distance (version 6.0, release 2, Thomas et al. 2009).

Table 1. Summary of abundance estimates for western North Atlantic offshore stock of bottlenose
dolphins. Month, year, and area covered during each abundance survey, and resulting abundance
estimate (Npes) and coefficient of variation (CV).

Month/Year Area Npest Ccv
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S. Gulf of Maine to upper Bay of
Aug 2006 Fundy to Gulf of St. Lawrence 2,989 L1
Jun-Aug 2011 central Virginia to lower Bay of 26,766 052
Fundy
Jun-Aug 2011 central Florida to central Virginia 50,766 0.55
central Florida to lower Bay of
Jun-Aug 2011 Fundy (COMBINED) 77,532 0.40

Minimum Population Estimate

The minimum population estimate is the lower limit of the two-tailed 60% confidence interval of the log-
normally 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 abundance estimate is 77,532 (CV=0.40). The minimum
population estimate for western North Atlantic offshore bottlenose dolphin is 56,053.

Current Population Trend

A trend analysis has not been conducted for this stock. The statistical power to detect a trend in abundance for
this stock is poor due to the relatively imprecise abundance estimates and long intervals between surveys
interval. For example, the power to detect a precipitous decline in abundance (i.e., 50% decrease in 15 years) with
estimates of low precision (e.g., CV > 0.30) remains below 80% (alpha = 0.30) unless surveys are conducted on an
annual basis (Taylor et al. 2007).

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

Current and maximum net productivity rates are unknown for this stock. For purposes of this assessment, the
maximum net productivity rate was assumed to be 0.04. This value is based on theoretical modeling showing that
cetacean populations may not grow at rates much greater than 4% given the constraints of their reproductive life
history (Barlow et al. 1995).

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 and Angliss 1997). The minimum
population size for offshore bottlenose dolphins is 56,053. The maximum productivity rate is 0.04, the default value
for cetaceans. The “recovery” factor, which accounts for endangered, depleted, threatened stocks, or stocks of
unknown status relative to optimum sustainable population (OSP) is assumed to be 0.5 because this stock is of
unknown status. PBR for the western North Atlantic offshore bottlenose dolphin is therefore 561.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUS INJURY

Total annual human-caused mortality and serious injury of offshore bottlenose dolphins was 47—
(CV=0:260.24; Table 2) due to interactions with the Northeast bottom trawl, mid-Atlantic bottom trawl, and pelagic
longline fisheries.

New Serious Injury Guidelines

NMFS updated its serious injury designation and reporting process, which uses guidance from previous serious
injury workshops, expert opinion, and analysis of historic injury cases to develop new criteria for distinguishing
serious from non-serious injury (Angliss and DeMaster 1998; Andersen et al. 2008; NOAA 2012). NMFS defines
serious injury as an “injury that is more likely than not to result in mortality”. Injury determinations for stock
assessments revised in 2013 or later incorporate the new serious injury guidelines, based on the most recent 5-year
period for which data are available.

Fisheries Information

The commercial fisheries that could potentially interact with this stock in the Atlantic Ocean are the Category |
Atlantic Ocean, Caribbean, Gulf of Mexico large pelagic longline; mid-Atlantic gillnet; and Northeast sink gillnet
fisheries; the Category Il mid-Atlantic bottom trawl and Northeast bottom trawl fisheries; and the Category Il Gulf
of Maine, U.S. mid-Atlantic tuna, shark, swordfish hook and line/harpoon fishery. Detailed fishery information is



reported in Appendix Il1.

Earlier Interactions

Prior to 1977, there was no documentation of marine mammal bycatch in distant-water fleet activities off the
northeast coast of the U.S. A fishery observer program, which has collected fishery data and information on
incidental bycatch of marine mammals, was established in 1977 with the implementation of the Magnuson Fisheries
Conservation and Management Act (MFCMA).

Bottlenose dolphin mortalities were observed in the pelagic drift gillnet fishery in 1989-1998. Bycatch mortality
estimates extrapolated for each year (CV in parentheses) were 72 in 1989 (0.18), 115 in 1990 (0.18), 26 in 1991
(0.15), 28 in 1992 (0.10), 22 in 1993 (0.13), 14 in 1994 (0.04), 5 in 1995 (0), 0 in 1996, and 3 in 1998 (0).

Thirty-two bottlenose dolphin mortalities were observed in the pelagic pair trawl fishery between 1991 and
1995. Estimated annual fishery-related mortality (CV in parentheses) was 13 dolphins in 1991 (0.52), 73 in 1992
(0.49), 85in 1993 (0.41), 4 in 1994 (0.40) and 17 in 1995 (0.26).

Although there were reports of bottlenose dolphin mortalities in the foreign squid mackerel butterfish fishery
during 1977-1988, there were no fishery-related mortalities of bottlenose dolphins reported in the self-reported
fisheries information from the mackerel trawl fishery during 1990-1992.

One bottlenose dolphin mortality was documented in the North Atlantic bottom trawl in 1991 and the total
estimated mortality in this fishery in 1991 was 91 (CV=0.97). Since 1992 there were no bottlenose dolphin
mortalities observed in this fishery.

The first observed mortality of bottlenose dolphins in the Northeast sink gillnet fishery was recorded in 2000.
This was genetically identified as an offshore morphotype animal. The estimated annual fishery-related serious
injury and mortality attributable to this fishery (CV in parentheses) was 0 from 1996-1999, and 132 (CV=1.16) in
2000. There was one additional observed mortality of a bottlenose dolphin presumed to be from the offshore
morphotype in this fishery during 2004.

Bottlenose dolphin mortalities were observed in the mid-Atlantic gillnet fishery during 1998, 2001, and 2005. In
each case, the dolphin was presumed to be of the offshore morphotype based upon its location in deep water over the
outer continental shelf. The only prior estimate of total mortality in the fishery was 4 (CV=0.7) for 1998.

Pelagic Longline

The pelagic longline fishery operates in the U.S. Atlantic (including Caribbean) and Gulf of Mexico EEZ. The
estimated annual average serious injury and mortality attributable to the Atlantic Ocean pelagic longline fishery for
the 5-year period from 2008 to 2012 was 14.1 bottlenose dolphins (CV=0.61; Table 2). During 2007-20112008-
2012, 4 serious injuries to bottlenose dolphins were observed. During 2012, 3 serious injuries were observed: 2
during quarter 1 in the South Atlantic Bight (SAB) region, and 1 during quarter 3 in the Northeast Coastal (NEC)
region (Garrlson and Stokes 2013) eOne serious injury of a bottlenose dolphln was observed during quarter 4 of
/in the Mid-Atlantic Bight (MAB)
reglon—dwmg—qeane%% (G%Ll—@O—Gamson and Stokes 2010; see also Fairfield and Garrison 2008;

Garrlson et aI 2009; Garrlson and Stokes 2012a 2012b) Ihe—annual—awmge—seﬁeas—wwpy—am—menal%

{Q#—LO—'Fablei—%Durmg 2009 (1 anlmal) 2010 (1 anlmal) aHePZOll (2 anlmals) and 2012 (2 anlmals) 6
bottlenose dolphins were observed entangled and released alive in the Seuth-Atlantic Bight {SAB)-and, MAB_and
NEC regions (Garrison and Stokes 2010;; 2012a,b; 2042b2013). The animals were presumed to have no serious
injuries. No bottlenose dolphin mortalities or serious injuries were observed between 2002 and 20862007 (Garrison
2003; Garrison and Richards 2004; Garrison 2005; Fairfield Walsh and Garrison 2006; Fairfield-Walsh and
Garrison 2007; Fairfield and Garrison 2008). However, one bottlenose dolphin was observed entangled and released
alive, presumed to have no serious injuries, in 2005 in the SAB region.

Table 2. Summary of the incidental mortality and serious injury of Atlantic Ocean offshore bottlenose dolphins by
commercial fishery including the years sampled (Years), the number of vessels active within the fishery (Vessels), the
type of data used (Data Type), the annual observer coverage (Observer Coverage), the observed mortalities and
serious injuries recorded by on-board observers, the estimated annual mortality and serious injury, the combined
annual estimates of mortality and serious injury (Estimated Combined Mortality), the estimated CV of the combined
estimates (Estimated CVs) and the mean of the combined estimates (CV in parentheses).




Fishery Years | \/egsels Data Observer Observed Observed | Estimated | Estimated | Estimated Est. Mean
Typeb Coverage Serious Mortality Serious Mortality | Combined CVs Annual
Injury Injury Mortality Mortality
Northeast 325,297 Obs. -06,.08 -95..88,
_ eIl 7 -V, 0.0,4,1,0, 48;19, 48;19,
Botom | 97 | 277264, | Daa | 09,36, | 00000 Y101 00000 R
Trawl © < | 226,218 | Logbook | .26,.17 2 18,4,10.0 | 18,4200 | g4 oo| (5249
Mid-
) 386,374 Obs. .03,.03 L16, 516, | 42,36,
- Dot el 60,152,
Qgtatg::]c 011% 358,345, Data .05, .06, 0,0,0,0,0 1 0,0,0,0,0 21,20,34, 21,2034, | -45.34, (i%)
¢ = | 325,328 | Logbook | .08,.05 - 16 16 | 8110l “res
Trawl =2 =2
NA;
NA,
Pelagic o 18, Obs. o107, 008588 008588, 1.00, 14.1
Pelaoic | 1308 | 757080, | Data | 10,08, | 001003 | 00000 | 00 | 00000 [ 00 o | (bt
g 12 83,82 | Logbook | .09, .07 61.8 61.8 NA, (+0)
0.68
TOTAL
41.7(:26)
45.1 (.24)

% Number of vessels in the fishery is based on vessels reporting effort to the pelagic longline logbook and vessel trip
reports in the Northeast and Mid-atlantic bottom trawl fisheries.

b Observer data (Obs. Data) are used to measure bycatch rates, and the data are collected within the Northeast Fisheries
Observer Program. Mandatory logbook data were used to measure total effort for the longline fishery. These data are
collected at the Southeast Fisheries Science Center (SEFSC).

¢ Fishery related bycatch rates for 2012 were estimated using an annual stratified ratio-estimator using only data from
2012. The 2007-2011 estimates reported in the 2013 stock assessment report were generated using a different method,
pooling observer data over the five year time period (2007-2011). Pooled stratified bycatch rates were applied to annual
fishing effort data resulting in annual mortality estimates across the 2007-2011 time period.

Northeast Bottom Trawl

During 20072008-20112012, 5 mortalities were observed in the Northeast bottom trawl fishery. No takes were
observed in 20072008, and-2011, and 2012; 4 mortalities were observed in 2009, and 1 mortality in 2010. New
serious injury criteria were applied to all observed interactions retroactive back to 2007. There were no observed
serious injuries of bottlenose dolphins in the Northeast region. Estimated annual fishery-related mortalities (CV in
parentheses) were 48-{0-95)-in-2007,-19 (0.88) in 2008, 18 (0.92) in 2009, 4 (0.53) in 2010, -an<-10 (0.84) in 2011,
and 0 in 2012. The 20072008-2011-2012 average mortality attributed to the Northeast bottom trawl was 20-10
animals (0.5249; Table 2).

Mid-Atlantic Bottom Trawl

During 20072008-20112012, 8-9 mortalities were observed in the mid-Atlantic bottom trawl fishery. No takes
were observed in 2007 or 2008; 1 mortality was observed in 2009, 5 in 2010, and-2 in 2011, and 1 in 2012. New
serious injury criteria were applied to all observed interactions retroactive back to 2007. There were no observed
serious injuries of bottlenose dolphins in the Mid-Atlantic region. Estimated annual fishery-related mortalities (CV
in parentheses) were 11 (0.42) in 2007, 16 (0.36) in 2008, 21 (0.45) in 2009, 20 (0.34) in 2010, and-34 (0.31) in
2011, and 16 (1.0) in 2012. The 20072008-2041-2012 average mortality attributed to the Northeast bottom trawl was
20-21 animals (0.2722; Table 2).

Through the Marine Mammal Authorization Program (MMAP), there were 2 self-reported incidental takes
(mortalities) of bottlenose dolphins during 2011 off Rhode Island and New Jersey by fishers trawling for Loligo
squid.

U.S. Mid-Atlantic Tuna Hook and Line Fishery
Through the MMAP, there was 1 self-reported incidental take (serious-injury) of a bottlenose dolphin during
2010 off North Carolina by a fisher using hook and line targeting tuna.




Other Mortality

Bottlenose dolphins are among the most frequently stranded small cetaceans along the Atlantic coast. Many of
the animals show signs of human interaction (i.e., net marks, mutilation, etc.); however, it is unclear what proportion
of these stranded animals is from the offshore merphetypestock because most strandings are not identified to

morphotype, and when they are, animals of the offshore form are uncommon. For example, only 19 of 185 Tursiops
strandings in North Carolina were genetically assigned to the offshore form (Byrd et al. 2014).

STATUS OF STOCK

The western North Atlantic bottlenose dolphin is not listed as threatened or endangered under the Endangered
Species Act, and the offshore stock is not considered strategic under the Marine Mammal Protection Act. Total U.S.
fishery-related mortality and serious injury for this stock is less than 10% of the calculated PBR and, therefore, can
be considered to be insignificant and approaching the zero mortality and serious injury rate. The status of this stock
relative to OSP in the U.S. Atlantic EEZ is unknown. There are insufficient data to determine the population trends
for this stock.
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COMMON BOTTLENOSE DOLPHIN (Tursiops truncatus truncatus)
Central Georgia Estuarine System Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

The coastal morphotype of common bottlenose dolphins is continuously distributed along the Atlantic coast
south of Long Island, New York, to the Florida peninsula, including inshore waters of the bays, sounds and
estuaries. Several lines of evidence support a distinction between dolphins inhabiting coastal waters near the shore
and those present in the inshore waters of the bays, sounds and estuaries. Photo-identification (photo-1D) and genetic
studies support the existence of resident estuarine animals in several inshore areas of the southeastern United States
(Caldwell 2001; Gubbins 2002; Zolman 2002; Mazzoil et al. 2005; Litz et al. 2012), and similar patterns have been
observed in bays and estuaries along the Gulf of Mexico coast (Wells et al. 1987; Balmer et al. 2008). Recent
genetic analyses using both
mitochondrial DNA and nuclear D e
microsatellite markers found I
significant differentiation
between animals biopsied in
coastal and estuarine areas
along the Atlantic coast (Rosel
et al. 2009), and between those
biopsied in  coastal and
estuarine waters at the same
latitude (NMFS unpublished
data). Similar results have been
found off the west coast of
Florida (Sellas et al. 2005).

Coastal central and
northern Georgia contains an
extensive estuarine tidal marsh 00
system in which bottlenose '
dolphins are documented. The
primary river drainages in this
region are the Altamaha in
central Georgia and the
Savannah River at the Georgia-
South Carolina border. Much of
the coastal marsh and islands in
the area have been privately
owned since the early 19" i
century and have therefore L £
experienced little development
and the marshes and coastal
region are therefore relatively
undisturbed. The Sapelo Island
National Estuarine Research Reserve, part of NOAA’s Estuarine Reserve System, lies in this section of the Georgia
coast and includes 4,000 acres of tidal salt marsh.

The Central Georgia Estuarine System Stock (CGES) is delineated in the estuarine waters of central Georgia
(Figure 1). It extends from the northern extent of Ossabaw Sound, where it meets the border with the Northern
Georgia/Southern South Carolina Estuarine System Stock, south to the Altamaha River, which provides the border
between the CGES and the Southern Georgia Estuarine System Stock. Nearshore (< 1km from shore) coastal waters
are also included in the CGES Stock boundaries.

The boundaries of this stock are supported by photo-ID and genetic data. Balmer et al. (2011) conducted photo-
ID studies between 2004 and 2009 in the Turtle/Brunswick River estuary (TBRE) in southern Georgia and in
estuarine habitats north of the Altamaha Sound to Sapelo Sound. Photo-ID data revealed strong site fidelity to the
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Figure 1. Geographic extent of the Central Georgia Estuarine System (CGES)
Stock. Dashed lines denote the boundaries.



two regions and supported Altamaha Sound as an appropriate boundary between the two sites as 85.4% of animals
identified did not cross Altamaha Sound (Balmer et al. 2013). Just over half the animals that did range across
Altamaha Sound had low site fidelity and were believed to be members of the South Carolina/Georgia Coastal
Stock. Genetic analysis of mitochondrial DNA control region sequences and microsatellite markers of dolphins
biopsied in southern Georgia showed significant genetic differentiation from animals biopsied in northern Georgia
and southern South Carolina estuaries as well as from animals biopsied in coastal waters >1 km from shore at the
same latitude (NMFS unpublished data). In addition, bottlenose dolphins sampled within the Sapelo Island area
exhibited contaminant burdens significantly lower than those sampled to the south in the TBRE (Balmer et al. 2011,
Kucklick et al. 2011) consistent with long-term fidelity to these separate areas.

POPULATION SIZE

During 2008-2009, seasonal, mark-recapture photo-ID surveys were conducted to estimate abundance in a
portion of the CGES area from Altamaha Sound north to Sapelo Sound. Estimates from winter were chosen as the
best representation of the resident estuarine stock in the area surveyed, and a Markovian emigration model was
chosen as the best fit based on the lowest Akaike's Information Criterion value. The estimated average abundance,
based on winter 2008 and winter 2009 surveys, was 192 (CV=0.04; Balmer et al. 2013). Estimates were adjusted to
include the 'unmarked' (not distinctive) as well as 'marked' (distinctive) portion of the population for each winter
survey. It is important to note this estimate covered approximately half of the entire range of the CGES Stock, and
therefore, the abundance estimate is negatively biased.

Minimum Population Estimate

The minimum population estimate is the lower limit of the two-tailed 60% confidence interval of the log-normal
distributed abundance estimate. This is equivalent to the 20th percentile of the log-normal distributed abundance
estimate as specified by Wade and Angliss (1997). Though negatively biased, the best estimate for the CGES Stock
is 192 (CV=0.04). The resulting minimum population estimate is 185.

Current Population Trend
There are insufficient data to determine the population trends for this stock.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

Current and maximum net productivity rates are unknown for this stock. The maximum net productivity rate
was assumed to be 0.04. This value is based on theoretical modeling showing that cetacean populations may not
grow at rates much greater than 4% given the constraints of their reproductive life history (Barlow et al. 1995).

POTENTIAL BIOLOGICAL REMOVAL

Potential Biological Removal (PBR) is the product of the minimum population size, one-half the maximum
productivity rate, and a “recovery” factor (MMPA Sec. 3. 16 U.S.C. 1362; Wade and Angliss 1997). The minimum
population size of the CGES Stock of bottlenose dolphins is 185. The maximum productivity rate is 0.04, the default
value for cetaceans. The recovery factor, which accounts for endangered, depleted, threatened stocks, or stocks of
unknown status relative to optimum sustainable population (OSP), is assumed to be 0.5 because this stock is of
unknown status. PBR for this stock of bottlenose dolphins is 1.9.

A