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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 New England waters and the Canadian Bay of Fundy, Scotian
Shelf, and Gulf of St. Lawrence. Knowlton et al. (1992) reported several long-distance movements as far north as
Newfoundland, the Labrador Basin, and southeast of Greenland. In addition, recent 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 (Hamilton et al. 2009). The
September 1999 Norwegian sighting represents one of only two published sightings this century of a right whale in
Norwegian waters, and the first since 1926. Together, these long-range matches indicate an extended range for at
least some individuals and perhaps the existence of important habitat areas not presently well described. The few
published records from the Gulf of Mexico (Moore and Clark 1963; Schmidly et al. 1972) represent either
distributional anomalies, normal wanderings of occasional animals, or a more extensive historic range 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; Cape Cod and Massachusetts Bays; the Bay of Fundy; and the Scotian Shelf. However, movements within
and between habitats are extensive. 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
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 cows
photographed was new to researchers, having effectively eluded identification over the period of its maturation
(McLellan et al. 2004). There is also at least one recent case of a calf apparently being born in the Gulf of Maine
(Patrician et al. 2009).

New England waters are an-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
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| 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) .

Genetic analyses based upon direct sequencing of mitochondrial DNA (mtDNA) have identified six-7 mtDNA
haplotypes in the western North Atlantic right whale, including hetroplasmy that led to the declaration of a-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 suggests 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 (using 35 microsatellite loci) genetic profiling has been completed for 66% of all identified
North Atlantic right whales 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 photographically and/or genetically suggests the existence of habitats of potentially significant use that
remain unknown. Since 2006, collaborators have sampled approximately 66-% of the calves detected in the
wintering 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 6-Juhy-201021 October
2011 indicated that 396 425 individually recognized whales in the catalog were known to be alive during 2009%.
Whales catalogued by this date included 20 of the 39 calves born during that year. Thus adding the 189 calves not
yet catalogued brings the minimum number alive in 1992009 to 444 (Figure 1). Thisis number represents a
minimum population size. This count 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 in Cape Cod Bay in a single day during January 1700. Based on incomplete historical whaling
data, Reeves and Mitchell could conclude only that there were at least hundreds of right whales present in the
western North Atlantic during the late 1600s. Reeves et al. (1992) plotted a series of population trajectories using
historical data, assuming a present-day population size of 350 animals. The results suggested that there may have
been at least 1,000 right whales in the population during the early to mid-1600s, with the greatest population decline
occurring in the early 1700s. 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 396-444 individuals in 2009 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 20084 to 86-July21 October 20116 (note that matchmg of photos taken durlng 209108 20119 was not
complete at the t|me these data were recelved) 2 d

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. Hewever-w\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 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. —\A/hilesStrong 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, 2004 and 2005 appear to show good growth (Figure 1).

Despite—the—preceding,—eExamination of the minimum number alive population index calculated from the
individual sightings database, as it existed on 6-3Juhy21 October 201106, for the years 1990-20097 (Figure 1)
suggests a positive_and slowly acceleratlnq trend |n populatlon S|ze These data reveal a S|gn|f|cant increase in the
number of catalogued whales ahix
gains-during-1998-99-with a qeometrlc mMean grovvth rate for the perlod ofwas 2 64%
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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. H-dees-net
include—calves-born-that-year-or-any-other-individuals—not-yetcCataloged_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 settock assessment. Mean crude
growth rate (dashed line) is the exponentiated mean of log. [(Ny1-N)/N; ]for 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, 145 calves were born to 65 identified cows. 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
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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).

Total reported calf production and calf mortalities from 1993 to 2009 are shown below in Table 1. The mean
calf production for this seventeen year period was 17.2 (15.3-19.4; 95% C.1.). 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. While no conclusions were
reached, a research plan to further investigate this topic was developed. Analyses completed since that workshop
found that in the most recent years, calving intervals were closer to 3 years (Kraus et al. 2007).

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 on the part of 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, 1993-20092010.

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

a. 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“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
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whales is 0.10 because this species is listed as endangered under the Endangered Species Act (ESA). The minimum
populatlon size is 444396 The maximum productivity rate is 0.04, the default value for cetaceans. -and-the-ebserved
ity : PBR for the Western

Atlantlc stock of the North Atlantlc R4ghp g Whale is 0. 519

ANNUAL HUMAN-CAUSED SERIOUS INJURY AND MORTALITY

For the period 2005-2006 through 20092010, the minimum rate of annual human-caused mortality and serious
injury to right whales averaged 2:63.0 per year (U.S. waters, 1.62.24; Canadian waters, 1:00.6). This is derived from
two components: 1) incidental fishery entanglement records at 2:01.8 per year (U.S. waters, 1.06; Canadian waters,
0.2), and 2) ship strike records at +:61.2 per year (U.S. waters, £:20.8; Canadian waters, 0.4). Of the 8 reported
fisheries entanglements from U. S. waters during this 5-year time period, 5 were reported before the Atlantic Large
Whale Take Reduction Plan’s sinking-groundline rule went into effect in April 2009, and 3 were reported after
enactment of the rule. Of the 4 reported ship strike serious injury and mortalities from U.S. waters during this 5-
year time period, 3 were in 2006 (prior to the speed limit rule which went into effect in December 2009), and 1 was
in 2010, after the rule was in effect. Statistical analysis of the effectiveness of both of these rules is underway.
Beginning with the 2001 Stock Assessment Report, Canadian records were 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 et al. 2005). For the purposes of this report, discussion is primarily limited to
those records considered confirmed human-caused mortalities or serious injuries. For more information on
determinations for this period, see Henry et al. (20422012). 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.

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 reported location; 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 serious injury determinations are susceptible to revision. There are several records where a struck and
injured whale was re-sighted later, apparently healthy, or where an entangled or partially disentangled whale was re-
sighted later free of gear. The reverse may also be true: a whale initially appearing in good condition after being
struck or entangled is later re-sighted and found to have been seriously injured by the event. Entanglements of
juvenile whales are typically considered serious injuries because the constriction on the animal is likely to become
increasingly lethal as the whale grows (Cole et al. 2005; Nelson et al. 2007).

A serious injury was defined in 50 CFR part 229.2 as an injury that is likely to lead to mortality. We therefore
limited the serious injury designation to only those reports that had substantiated evidence that the injury, whether
from entanglement or vessel collision, was likely to lead to the whale’s death (Cole et al. 2005; Nelson-et-al-2007;
Glass-et-al-2008;-Glass-et-al—2010:-Henry et al. 20112012). Determinations of serious injury were made on a case-
by-case basis following recommendations from the workshop conducted in 1997 on differentiating serious and non-
serious injuries (Angliss and DeMaster 1998). Injuries that impeded a whale’s locomotion or feeding were not
considered serious injuries unless they were likely to be fatal in the foreseeable future. There was no forecasting of
how the entanglement or injury may increase the whale’s susceptibility to further injury, namely from additional
entanglements or vessel collisions. This conservative approach likely underestimates serious injury rates.

With these caveats, 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 2006-2010is-was 2-6-3.0 right
whales per year (U.S. waters £:62.4; Canadian waters, £:80.6). As with entanglements, some injury or mortality due
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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 2:63.0 right whales per year must be regarded as derived-froma
minimum count (Henry et al. 20412012).

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 [Hnternational\Whaling
Commission}-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 were 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.

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 2005-2006 through 20092010, 5-8 of 43-15 records of mortality or serious injury (including records from both
U.S.A and Canadian waters) involved entanglement or fishery interactions. For this time frame, the average reported
mortality and serious injury to right whales due to fishery entanglement was 1-01.68 whales per year (U.S. waters,
1.01.6; Canadian waters, 80.2). 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 either-often unsuccessful or not possible for the-majority-efmany cases, during the
period 2005-2006 through 20092010, there were at least three-two documented cases of entanglements for which the
intervention of dlsentanglement teams averted a Ilkely serlous |nJury determlnatlon Qn%—Deeember—f_lOO%,—#%MS—

An adult female #2029 flrst S|ghted entangled in the Great South Channel on 9 March 2007 may have av0|ded
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 injuryed 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.

In January 1997, NMFS changed the classification of the Gulf of Maine and U.S. mid-Atlantic lobster pot
fisheries from Category Ill to Category | based on examination of stranding and entanglement records of large
whales from 1990 to 1994 (62 FR 33, Jan. 2, 1997).

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.

Entanglement records from 1990 through 2009-2010 maintained by NMFS Northeast Regional Office (NMFS,
unpublished data) included 68-74 confirmed right whale entanglements, including right whales in weirs, gillnets, and
trailing line and buoys. Because whales often free themselves of gear following an entanglement event, scarring may
be a better indicator of fisheries interaction than entanglement records. In an analysis of the scarification of right
whales, 338 of 447 (75.6%) whales examined during 1980-2002 were scarred at least once by fishing gear
10




(Knowlton et al. 2005). Further research using the North Atlantic Right Whale Catalogue has indicated that,
annually, between 14% and 51% of right whales are involved in entanglements (Knowlton et al. 2005). 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).
Records from 2005-2006 through 2009-2010 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 1.6-2 whales per year (U.S. waters,
1.20.8; Canadian waters, 0.4).

Fsh-tnter
LA2000 | menlt | Adut Sumaborond P - Eoootsenoionpeunds e sl
5 ¥ Female Island-GA as-a-calf-reopened-as-a-result-of
S22 SrocRoas:
o
3/10/200 | serious | Adult® Cumberland P - 43t power-yacht partialhy-severed
5 TR Female® Island-GA leftflukerresighted-9/4/05-1n
sinee
5 ¥ Female Island-MA vertebralfractures
#2617
HA-m
LAOL00 | metnlt | Cak Joclsonuille: P - Prosolomoeortonsnesocintocdbuith
6 ¥ Male FL hemorrhaging-and-edema;-flukes
5 4m-wiout completely severed
Hule
L2000 | mernlt | Sak sr-Pente - P Signienhbormerom- o erc- e
6 y Female” Medra-Beach; entanglement in-apparent
5-6m FL monofilament netting-no-gear
present
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Table 2. Confirmed human-caused mortality and serious injury records of Western North Atlantic right whales

(Eubalaena glacialis), 2006 - 2010.

Date®

Report Aqe._Sex, Location®
1D,
Type Length

Assigned Cause:
P=primary, S=secondary

Notes/Observations

12

Ship
Strike

Entanglement/

Fishery
interaction




1/10/06 | mortality Calf Jacksonville, FL P B Propeller lacerations
Male associated with
5.4m hemorrhaging and
/out edema; flukes
fluke completely severed
1/22/06 | mortality Calf off Ponte Vedra ) P Significant premortem
Female® Beach, FL lesions from
5.6m entanglement in
apparent monofilament
netting; no gear present
3/11/06 | serious Yearling Off Cumberland P B 11 propeller lacerations
injury Male Island, GA across dorsal surface
#3522
7/24/06 | mortality age Campobello P ~ Propeller lacerations
unknown Island, NB through blubber, into
Female muscle and ribs
9.6m
8/24/06 | mortality Adult Roseway Basin, P B 16 fractured vertebrae;
Female NS dorsal blubber bruise
14.7m from head to genital
region
12/30/06 | mortality Yearling off Brunswick, P B 20 propeller lacerations
Male GA along right side of head
#3508 and back with
12.6m associated
hemorrhaging
3/31/07 | mortality Calf Outer Banks B P Edema associated with
Male NC flipper and dorsal &
7.7m ventral thoracic
musculature; epidermal
abrasion indicated
entangling body and
flipper wraps; no gear
recovered
9/24/08° | serious Adult Jeffreys Ledge S P Spinal scoliosis
injury Male associated with fresh
#2110 entanglement injuries;

compromised pectorals;

emaciated; heavy
cyamid load; pale skin;
healed lacerations from
previously documented
vessel strike injury
potentially exacerbate

scoliosis; no gear
present
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1/14/09 | serious Juvenile off Brunswick, ) P Partial
injury sex GA disentanglement;
unknown embedded wrap in
#3311 rostrum & lip removed;
decline in health; fixed
trap/pot gear
1/27/09 | serious Juvenile Cape Lookout ) P Live stranded w/ spinal
injury Male Shoals, NC scoliosis; euthanized;
#3710 necropsy determined
9.8m scoliosis due to
entanglement and not
congenital;
entanglement wounds
chronically infected; no
gear recovered
6/27/10 | mortality Adult off Cape May, B P Evidence of
Male NJ constricting rostrum,
mouth & flipper wraps
w/ associated
hemorrhage and bone
damage; no gear
recovered
7/2/10 | mortality Calf off Grand P ~ 2 large lacerations from
Male Manan Island dorsal to ventral
7.9m ME surface
8/12/10 | mortality Adult Digby Neck, NS P Evidence of
Male entanglement with
14.1m associated
hemorrhaging around
right flipper; no gear
present
9/10/10 | serious Adult Jeffreys Ledge . p Constricting rostrum
injury Female wrap; evidence of
#1503 health decline; no gear
recovered
12/25/10 | serious Juvenile off Jacksonville, B p Embedded line in
injury Female FL mouth and on flipper;
#3911 severe health decline;

acute cause of death
was shark predation;
gear analysis pending

a.

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.

b.

Additional information on previous event that was not included in previous reports.

C.

Additional even not included in previous reports.
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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 [National-Marine—Fisheries-Serviee]-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 Basin, were identified in Canada’s final
recovery strategy for the North Atlantic right whale (Brown et al. 2009). A National Marine Fisheries Service ESA
status review in 1996 concluded that the western North Atlantic population remains endangered. This conclusion
was reinforced by the International Whaling Commission (Best et al. 2001), which expressed grave concern
regarding the status of this stock. Relative to populations of southern right whales, there are also concerns about
growth rate, percentage of reproductive females, and calving intervals in this population. The total level of human-
caused mortality and serious injury is unknown, but reported human-caused mortality and serious injury was a
minimum of 2:63.0 right whales per year from 20665-2006 through 26092010. Given that PBR has been set to 0.579,
no mortality or serious injury for this stock can be considered insignificant. 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 . e "
(Katona and Beard 1990). Other North Atlantic A ' &
feeding grounds occur off Iceland and northern
Norway, including off Bear Island and Jan
Mayen (Christensen et al. 1992; Palsbgll et al.
1997). These six regions represent relatively
discrete subpopulations, fidelity to which is
determined matrilineally (Clapham and Mayo
1987). Genetic analysis of mitochondrial DNA
(mtDNA) has indicated that this fidelity has
persisted over an evolutionary timescale in at
least the Icelandic and Norwegian feeding
grounds (Palsbgll et al. 1995; Larsen et al.
1996). Previously, the North Atlantic humpback
whale population was treated as a single stock
for management purposes (Waring et al. 1999).
Indeed, earlier genetic analyses (Palsbgll et al.
1995), based upon relatively small sample sizes,
had failed to discriminate among the four
western North Atlantic feeding areas. However,
genetic analyses often reflect a timescale of N —
thousands of years, well beyond those @  snipboard surveys
commonly used by managers. Accordingly, the +  aerial suveys
decision was made to reclassify the Gulf of
Maine as a separate feeding stock (Waring et al.
2000); this was based upon the strong fidelity by
individual whales to this region, and the  Figure 1. Distribution of humpback whale sightings from
attendant  assumption  that, were this  NEFSC and SEFSC shipboard and aerial surveys during
subpopulation wiped out, repopulation by  the summers of 1995, 1998, 1999, 2002, 2004, 2006, and
immigration from adjacent areas would not occur 2007, 2008, and 2010. Isobaths are the 100-m, 1000-m
on any reasonable management timescale. This  and 4000-m depth contours.
reclassification has subsequently been supported
by new genetic analyses based upon a much larger collection of samples than those utilized by Palsbgll et al. (1995).
These analyses have found significant differences in mtDNA haplotype frequencies among whales sampled in four
western feeding areas, including the Gulf of Maine (Palsbgll et al. 2001). During the 2002 Comprehensive
Assessment of North Atlantic humpback whales, the International Whaling Commission acknowledged the evidence
for treating the Gulf of Maine as a separate management unit (IWC 2002).

During the summers of 1998 and 1999, the Northeast Fisheries Science Center conducted surveys for humpback
whales on the Scotian Shelf to establish the occurrence and population identity of the animals found in this region,
which lies between the well-studied populations of the Gulf of Maine and Newfoundland. Photographs from both
surveys werehave-now-been compared to both the overall North Atlantic Humpback Whale Catalogue and a large
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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
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).

Not all whales migrate to the West Indies every winter, and significant numbers of animals may beare found in
mid- and high-latitude regions at this time (Clapham et al. 1993; Swingle et al. 1993). 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 humber of wintertime
humpback sightings in coastal waters of the southeastern U.S. (NMFS 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 recent photographic effort in Newfoundland
makes it likely that the observed match rates under-represent the true presence of Canadian whales in the region.
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 bottom topography 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
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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% Cl=3,374-7,123)
and 2,804 females (95% Cl=1,776-4,463) (Palsbgll 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%
C1=8,000 to 13,600) (Smith et al. 1999). In the northeastern North Atlantic, @ien (2001) estimated from sighting
survey data that there were 889 (CV=0.32) humpback whales in the Barents and Norwegian Seas region.

As part of a large-scale assessment called More of North Atlantic Humpbacks (MoNAH) project, extensive
sampling was conducted on humpbacks in the Gulf of Maine/Scotian Shelf region and the primary wintering ground
on Silver Bank during 2004-2005. These data are being analyzed along with additional data from the Gulf of Maine
to estimate abundance and refine knowledge of the North Atlantic humpback whales’ population structure. The
work is intended to update the YONAH population assessment.

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 unrellable and should not be used for PBR
determinations.if3 : afes-a

Gulf of Maine Stock - Recent surveys and abundance estimates

An abundance estimate of 359 (CV=0.75) humpback whales was obtained from a line-transect sighting survey
conducted from 12 June to 4 August 2004 by a ship and plane.- The 2004 survey covered a small portion of the
habitat (6,180 km of trackline), from the 100-m depth contour on the southern Georges Bank to the lower Bay of
Fundy; while the Scotian Shelf south of Nova Scotia was not surveyed.

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.). -Seme
Photo-identification evidence indicates_evidence—exists—to—suppert-a 25% exchange rate between whales on the
Scotian Sshelf and the catalogued arirmatsand-those-in-the-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 in-enlyduring 2006, the 25% correction factor —was applied to only
the 2006 abundance estimate. By—eomparisenin stark—contrast to 2006, a fully-corrected line-transect based
abundance estimate for humpbacks on the Scotian Shelf; based on the 2007 Canadian component of the Trans-North
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Atlantic Sighting Survey (TNASS) survey was-s 2,612 (CV=0.26) whales (Lawson and Gosselin 2011).

An abundance of 587331 (CV=0.468) humpback whales was estimated from a line--transect survey conducted
betweenduring A-June-ard--m-JulyAugust 2011 by ship and plane. The aerial portion covered 6,850 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 3,811 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 samplmq éMRDSlroptlon in the computer program Distance (version 6.0, release 2, Thomas et al.
2009).-Cov A avenotThis estimate did not include the portion of
the Scotlan Shelf that is known to be part of the range used bv Gulf of Mame humpback whalesdeesrnet—aeeeunted

Sheﬁ—seuthef—l#amax,—Nevaéeetran These various Ime——transects survevs Iack consrstencv in qeoqraphrc 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), Robbins (2010)
used photo-id evidence of presence to calculate the minimum number alive of catalogued individuals seen during the
2008 feeding season within the Gulf of Maine©M, 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 at 823 animals.

Minimum Population Estimate

For statistically--based estimates, tFhe 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
Despitedid not includeing the Scotian Shelf portion of the stock, the-mostrecent-survey resultsrepresentthe The
bestproduced an estimate of abundance for Gulf of Maine humpback whales and—isof 847587331 animals
(CV=0:550.486)—Fhe with a resultant minimum population estimate for this stock ofis 549-4065 228 animals. -The
line-transect based Nmin is unrealistic because at least 500 uniguely 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. Using the minimum count from at least 2 years prior
to the year of a stock assessment report allows tlme to resight whales known to be alive pr|or to and after the focal

durmq—%@@& Thus the minimum populatron estrmate 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 (Np.s;) and coefficient of variation (CV).

Month/Year Type Npest CvVv
Jun-Jul 2004 Gulf of Maine to lower Bay of Fundy 359 0.75
Aug 2006 S. Gulf of Maine to upper Bay of Fundy to Gulf of 847 055

St. Lawrence
Jun-Oct 2008 Gulf of Maine and Bay of Fundy 823 0
Jun-Aug 2011 North Carolina to lower Bay of Fundy 587331 0.468

Current Population Trend

As detailed below, current data suggest that the Gulf of Maine humpback whale stock is steadily increasing 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.
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CURRENT AND MAXIMUM NET PRODUCTIVITY RATES
Zerbini_et al. (2010) reviewed various estimates of maximum productivity rates for humpback whale
populations, and, —Bbased on thereir—own—Meonte—Carlo—simulation studies, they proposed that 11.8% be

usedcon5|dered as the maX|mum amountrate the-at which the species could grow. Al{heuqhmemmnewweﬁp%ated

Barlow and CIapham (1997) applymg an mterblrth mterval model to photographic mark-recapture data,
estimated the population growth rate of the Gulf of Maine humpback whale stock at 6.5% (CV=0.012). Maximum
net productivity is unknown for this population, although a theoretical maximum for any humpback population can
be calculated using known values for biological parameters (Brandao et al. 2000; Clapham et al. 2001). For the Gulf
of Maine stock, data supplied by Barlow and Clapham (1997) and Clapham et al. (1995) give values of 0.96 for
survival rate, 6 years as mean age at first parturition, 0.5 as the proportion of females, and 0.42 for annual pregnancy
rate. From this, a maximum population growth rate of 0.072 is obtained according to the method described by
Brand&o 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).

n-Hght-efDespite 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 to-be-the-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 “recevery“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 54922565823 whales. The maximum productivity rate is
the-defaultvalueof-0.0654. The “recovery“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 (ESA). PBR for the Gulf of Maine
humpback whale stock is ::51-8:52.7 whales.

ANNUAL HUMAN-CAUSED SERIOUS INJURY AND MORTALITY

For the period 2005-2006 through 26692010, the minimum annual rate of human-caused mortality and serious
injury to the Gulf of Maine humpback whale stock averaged 5.07.68 animals per year (U.S. waters, 5.07.42;
Canadian waters, 0.26). This value includes incidental fishery interaction records, 3-65.68 (U.S. waters, 3:65.42;
Canadian waters, 0.26); and records of vessel collisions, 1-42.0 (U.S. waters, -42.0; Canadian waters, 0) (Henry et
al. 20112012).

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 confirmed human-caused mortalities or serious injuries.
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Serious injury was defined in 50 CFR part 229.2 as an injury that is likely to lead to mortality. We therefore
limited serious injury designations to only those reports that had substantiated evidence that the injury, whether from
entanglement or vessel collision, was likely to lead to the whale's death. Determinations of serious injury were made
on a case-by-case basis following recommendations from the workshop conducted in 1997 on differentiating serious
and non-serious injuries (Angliss and DeMaster 1998). Injuries that impeded a whale's locomotion or feeding were
not considered serious injuries unless they were likely to be fatal in the foreseeable future. There was no forecasting
of how the entanglement or injury might increase the whale's susceptibility to further injury, namely from additional
entanglements or vessel collisions. For these reasons, the human impacts listed in this report represent a minimum
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. Of 20 dead humpback whales (principally in the mid-Atlantic, where decomposition
did not preclude examination for human impacts), Wiley et al. (1995) reported that six (30%) had major injuries
possibly attributable to ship strikes, and five (25%) had injuries consistent with entanglement in fishing gear. One
whale displayed scars that may have been caused by both ship strike and entanglement. Thus, 60% of the whale
carcasses suitable for examination showed signs that anthropogenic factors may have contributed to, or been
responsible for, their death. Wiley et al. (1995) further reported that all stranded animals were sexually immature,
suggesting a winter or migratory segregation and/or that juvenile animals are more susceptible to human impacts.

An updated analysis of humpback whale mortalities from the mid-Atlantic states-region was produced by Barco
et al. (2002). Between 1990 and 2000, there were 52 known humpback whale mortalities in the waters of the U.S.
mid-Atlantic states. Inspection of length data from 48 of these whales (18 females, 22 males, and 8 of unknown sex)
suggested that 39 (81.2%) were first-year animals, 7 (14.6%) were immature, and 2 (4.2%) were adults. However,
sighting histories of five of the dead whales indicate that some were small for their age, and histories of live whales
further indicate that the proportion of mature whales in the mid-Atlantic may be higher than suggested by the
stranded sample.

Robbins and Mattila (2001) reported that males were more likely to be entangled than females. Their scarring
data suggested that yearlings were more likely than other age classes to be involved in entanglements. 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 dled (Llen et al. 1988) Iwe—humpbaeks—we@—mpened—emangled—m

th&ethe#was—mleased—alam—é&edweﬂ—and—hkw&mg%@n—ze%)—A total of 965 E&gh%y—iea% humpbacks were reported
entangled in fishing gear in Newfoundland and Labrador from 2000-1979 to 2006-2008 (\W-—edweHl,—pers:
comm:Benjamins et al. 2011). 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. One humpback whale was reported released alive (status unknown) from a herring weir off Grand
Manan in 2009 (H. Koopman, UNC Wilmington, pers. comm.).

As reported by Wiley et al. (1995), serious injuries possibly attributable to ship strikes are more common and
probably more serious than those from entanglements. However tin the NMFS records for 2005-2006 through
20092010, there are 7-10 reports of mortalities as a result of collision with a vessel_and 289 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
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prevalent. 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 (Henry et al. 20112012).

Fishery-Related Serious Injuries and Mortalities

A description of fisheries is provided in Appendix I1l. 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 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).

For this report, the records of dead, injured, and/or entangled humpbacks (found either stranded or at sea) for
the period 2005-2006 through 2009-2010 were reviewed. Entanglements accounted for five-nine mortalities and 12
4920 serious injuries and was-were a secondary cause of mortality for another animal. With no evidence to the
contrary, all events were assumed to involve members of the Gulf of Maine stock. While these records are not
statistically quantifiable in the same way as observer fishery records, they provide some indication of the minimum
frequency of entanglements. Of the 27 reported fisheries entanglements from U.S. waters during this 5-year time
period, 17 were reported before the Atlantic Large Whale Take Reduction Plan’s sinking-groundline rule went into
effect in April 2009, and 10 were reported after enactment of the rule. Statistical analysis of the effectiveness of this
rule is underway.
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Table 2. Confirmed human-caused mortality and serious injury records of North Atlantic humpback whales, January
2006 - December 2010. All records were assumed to involve members of the Gulf of Maine humpback whale stock
unless a whale was confirmed to be a member of another stock.

Date® Report Age, Sex, Location® Assigned Cause: Notes/Observations
1D, P=primary, S=secondary
- Type Length
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Ship

Entanglement/

strike
interaction
1/9/2006 | mortality | Adult off Charleston P . Extensive muscle
Female SC hemorrhaging; rib
#8667 fractures; dislocated
14.0m flipper on left side of
animal
3/17/2006 | mortality | Juvenile Virginia Beach, P B Crushed cranium and
Female VA fractured mandible;
10.0m hemorrhaging
associated with
fractures; ventral
lacerations consistent
with propeller wounds
3/25/2006 | serious Juvenile Flagler Beach, B P Heavy cyamid load;
injury sex FL (confirmed emaciated; spinal
unknown Canadian deformity that may or
8m (est) gear)’Flagler may not have been
Beach FL caused by the
entanglement; gear
recovered included
line and buoys and
was identified as
Canadian lobster pot
gear
8/6/2006 | serious age & sex | Georges Bank ) P Multiple constricting
injury unknown wraps around head;
line cutting into upper
lip; wraps around both
flippers; no gear
recovered
8/23/2006 | serious age & sex | Great South . P Flukes necrotic and
injury unknown Channel nearly severed as a
12m (est) result of entanglement;
pale skin and
emaciated; gear
recovered included
heavy line and wire
trap
09/06/06™ | mortality age & sex | East of Cape B P Whale entangled
unknown Cod, MA through mouth

continuing back to
multiple wraps around

peduncle; no gear
recovered
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09/27/06° | serious
injury

age & sex

off Cape May, NJ

unknown

o

Line anchored in
mouthline & crosses
over back; extent of
entanglement
unknown but animal is
emaciated

10/15/2006 | mortality

Juvenile

off Fenwick

Female

Island, DE

10.1m

o)

[92]

Large laceration
penetrating through

the bone, across
rostrum with
accompanying
fractures; no gear, but
marks around right
flipper consistent with
entanglement;
subdermal
hemorrhaging and
bone trauma at
entanglement point

1/27/2007 | serious
injury

age & sex

off Beach Haven,

unknown

NJ

o)

Body wrap likely to
become constricting;
random cyamid
patches; thin body
condition; probable
flipper wraps; no gear
recovered

5/10/2007 | mortality

Adult

Female

off
Wachapreague,

12.5m

VA

o)

Cranium shattered,
hemorrhaging on left
lateral side midway
between flippers &
fluke

5/13/2007 | mortality

Juvenile

Rockport, MA

Male 9.3m

(o)

Areas of
hemorrhaging indicate
major blunt trauma to
chest, neck, & head

6/23/2007 | serious
injury

29

age
unknown
Male
"Eqgg
Toss"

Wildcat Knoll

(o)

Body wrap of gear
imbedded; no gear
recovered




6/24/2007

mortality

Juvenile

Stellwagen Bank

Female
"Tofu"
9.9m

o)

Subdermal
hemorrhaging
involving blubber,
fascia, & muscle
extending from/around
the insertion of the
right flipper ventrally
to the axilla

12/21/2007

mortality

age
unknown

Ocean Sands
Corolla, NC

Male 9.4m

o)

Documented wrapped
in gear, gear removed
without permission

rior to necropsy;
external lesions at

flukes, flippers
mouth, dorsal fin
dorsal keel, & ventral
pleats consistent with
gillnet entanglement;
emaciated; no gear
recovered

1/6/2008

serious

injury

age & sex

off Cape

unknown

Lookout, NC

10m (est)

(o)

Constricting line
cutting into right
flipper in several
places; heavy cyamid
load; emaciated; no

gear recovered

5/30/2008

mortality

age & sex

Georges Bank

unknown

(o)

Constricting body
wraps, one wrap under
lower jaw; open
wound on right
flipper; no gear
recovered

6/9/2008

mortality

age & sex

Georges Bank

unknown

(o)

Constricting body
wrap; gear analysis

pending

30

7/8/2008

serious

injury

off Nauset, MA

(o]

Cuts were made, but
no gear was removed;
emaciated; moderate
cyamid coverage; deep
wounds in fluke
blades from gear;
hunched over position
maintained after cuts
were made to the gear;
gear analysis pending




8/13/2008 | serious age & sex | off NJ . P Partial
injury unknown disentanglement;
10m (est) emaciated; lethargic;
heavy cyamid load;
gear analysis pending
8/21/2008 | serious age & sex | off Chatham, MA . P Evidence of decline in
injury unknown health; no gear
recovered
11/4/2008 | mortality Juvenile Assateaque P B Cranial fractures with
Male Island, MD associated
10.1m hemorrhaging
2/8/2009 | mortality | age Cape Fear, NC B P Evidence of
unknown entanglement at
Male 9.7m mouthline, peduncle,
and flipper with
associated
hemorrhaging;
emaciated; no gear
present
2/16/2009 | mortality | Juvenile Nags Head, NC B P Evidence of
Male entanglement
10.0m involving anchoring or
heavily weighted gear
with associated
hemorrhaging; no gear
present
2/25/2009 | serious Juvenile off Sandy Hook, B P Disentangled from
injury Sex NJ anchoring gear;
unknown maintained hunched
body position post-
disentanglement; no
gear recovered
6/9/2009 | serious age & sex Stellwagen Bank B P Constricting body
injury unknown wrap just forward of
the flippers; no gear
recovered
12/9/2009 | serious age & sex | off Jacksonville, . P Disentangled;
injury unknown FL (confirmed evidence of health
Canadian gear)” decline; Canadian
gillnet gear
3/7/2010 | serious age & sex | off Ponte Vedre, B P Constricting body &
injury unknown FL flipper wraps;

evidence of severe
health decline
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3/13/2010 | mortality | Juvenile Ocean City, MD P . Skull fractures with
Female associated
9.1m hemorrhaging
5/5/2010 | serious Juvenile Chesapeake Bay B P Gear likely to become
injury sex constricting as animal
unknown grows; evidence of
health decline; no gear
recovered
5/8/2010 | mortality | Adult Narragansett, RI B P Evidence of
Female constricting gear with
9.8m associated
hemorrhaging; fluid
filled lungs; gear
analysis pending
5/15/2010 | serious Juvenile off Hatteras Inlet, ) P Live stranded;
injury Male NC euthanized; necrotic
8.8m infected injuries
consistent with
entanglement; no gear
present
5/18/2010 | serious Adult Stellwagen Bank . P Constricting body
injury sex wrap; no gear
unknown recovered
"Pinch”
5/28/2010 | mortality | Adult Edgartown, MA ) P Evidence of
Female entanglement with
11.2m associated bruising &
edema; gear analysis
pending
6/10/2010 | mortality | Juvenile Jones Beach P . Extensive hemorrhage
Male State Park, NY & edema on right
9.6m dorsal lateral surface
7/4/2010 | mortality | Juvenile off Assateague, P B Extensive hemorrhage
Female MD & edema to left lateral
8.7m area
8/13/2010 | serious age & sex | off Nauset, MA . P Head wrap likely to
injury unknown become constricting;
gear analysis pending
8/20/2010 | serious Juvenile Stellwagen Bank B P Embedded peduncle
injury sex wrap; evidence of
unknown health decline; no gear
2008 calf recovered
of
"Trident"
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11/27/2010 | mortality Juvenile Bay of Fundy, B P Evidence of
Male Canada constricting wraps on
7.5m (est) fluke, peduncle, and
flipper; no gear
recovered
12/23/2010 | serious age & sex | off Port B P Evidence of
injury unknown Everglades Inlet, entanglement & severe
FL health decline; no gear
present

a. _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.

b. Gear origin not included in previous reports.

bc.  Record was added after review of carcasses sighted on 08/20/06 and 09/06/06. Previous reports stated these
were the same animal. Recent review could not confirm the resight; therefore they are now being treated as two
separate events. There was inconclusive evidence with regard to the carcass on 08/20/06 to determine mortality
caused by entanglement.

d. Record was added after review of event; not included in previous reports

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.

In July 2003, an Unusual Mortality Event (UME) was invoked in offshore waters when an estimated minimum
of 12-15 humpback whales died in the vicinity of the Northeast Peak of Georges Bank. Preliminary tests of samples
taken from some of these whales were positive for domoic acid at low levels, but it is currently unknown what levels
would affect the whales and therefore no definitive conclusions can yet be drawn regarding the cause of this event or
its effect on the status of the Gulf of Maine humpback whale population. Seven humpback whales were considered
part of a large whale UME in New England in 2005. Twenty-one dead humpback whales found between 10 July and
31 December 2006 triggered a humpback whale UME declaration. Causes of these UME events have not been
determined.

STATUS OF STOCK

NMFS recently concluded a global humpback whale status review, the report of which is expected to be
completed in 2012. 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 contlnued populatlon grovvth the size of the humpback whale stock may be below OSP in the
U.S. Atlantic EEZ. M
ESA-—A Recovery Plan was publlshed and is in effect (NMFS 1991) There are |nsuff|0|ent data to rellably
determine current population trends for humpback whales in the North Atlantic overall. The average annual rate of
population increase 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 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). However, the stock identity of North
Atlantic fin whales has received relatively little
attention, and whether the current stock boundaries
define biologically isolated units has long been
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 Fin Whale
that the North Atlantic population showed recent T
divergence due to climatic changes (i.e., postglacial
expansion), as well as substructuring over even !
relatively short distances. The genetic data are " h "
consistent with the idea that different subpopulations
use the same feeding ground, a hypothesis that was also
originally proposed by Kellogg (1929).

‘ Fin whales are common in waters of the U. S.

4+ aerial surveys

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-and, 2007,
2008, and 2010. Isobaths are the 100-m, 1000-m and 4000-m
depth contours.

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 probably-the dominant large cetacean species during all seasons, having the

largest standing stock, the largest food requirements,-; and, therefore, the largest #mpact-influence on the 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
I maternally-directed site fidelity for fin whales in the Gulf of Maine.




| Nova Scotia-took1;402 fin-whales-

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 3,985-522
(CV=0.2427). This is the estimate derived from the Canadian Trans-North Atlantic Sighting Survey (TNASS) in

Julv Auqust 2007 and is con5|dered best because it covered more of the fin whale range than the other survevs TFhis

Earlier abundance estimates

| Please see Appendix IV for earlier abundance estimates. As recommended in the GAMMS |1 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 1,925 (CV=0.55) fin whales was derived from a line-transect sighting survey
conducted during 12 June to 4 August 2004 by a ship and plane that surveyed 10,761 km of trackline in waters north
of Maryland (38°N) (Table 1; Palka 2006). Shipboard data were collected using the two-independent-team line-
transect method and analyzed using the modified direct-duplicate method (Palka 1995) accounting for biases due to
school size and other potential covariates, reactive movements (Palka and Hammond 2001), and g(0), the probability
of detecting a group on the trackline. Aerial 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) used for this estimation was derived from the pooled 2002, 2004 and 2006 aerial survey
data.
| 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; 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 An-abundance estimate of 3,522 1,716 (CV=0.2627) fin whales was generated from the CanadianTrans—
Nerth-Atlantic-Sighting-Survey{TNASS} in July-August 2007. This aerial survey covered the area from northern
Labrador to the Scotlan Shelf prowdlng full coverage of the Atlantic Canadian coast. Estimates—from-this-survey
, (Lawson and Gosselin 26692009). The abundance
estlmates 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 (MERDS), and correcting for
availability bias using dive/surface times, as reported in the literature, and the Laake (2007) analysis method
(Lawson and Gosselin 2011).

An abundance estimate of 3,628 (CV=0.24) fin whales was generated from a shipboard and aerial survey
conducted during June-August 2011. The aerial portion covered 6,850 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 3,811 km of tracklines that were in water
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 two-simultaneous team data collection procedure, which allows
estimation of abundance corrected for perception bias of the detected species (Laake and Borchers, 2004).

38




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-samphng{MRDS) 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.z

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 (Nps) and coefficient of variation
(CV).

Month/Year Area Npest cVv
Jun-July 2004 Gulf of Maine to lower Bay of Fundy 1,925 0.55
Aug 2006 S. Gulf of Maine to upper Bay of Fundy to Gulf of 2,269 0.37

St. Lawrence
July-Aug 2007 N. Labrador to Scotian Shelf 17163,522 0.2627
Jun-Aug 2011 North Carolina to lower Bay of Fundy 2:2353,628 0.36247
Jun--2011Aug-2006+Jul- .
Aug-2007 =c2 >

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 3,95185522
(CV=0.2347). The minimum population estimate for the western North Atlantic fin whale is 3,26192, 817.

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

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 at-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 “recevery“recovery factor (MMPA Sec. 3. 16 U.S.C. 1362; Wade and Angliss 1997). The
minimum population size is 3;26192,817. The maximum productivity rate is 0.04, the default value for cetaceans.
The “recovery“recovery factor, which accounts for endangered, depleted, or threatened stocks, or stocks of unknown
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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 6:55.6.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUS INJURY

For the period 2605-2006 through 20092010, the minimum annual rate of human-caused mortality and serious
injury to fin whales was 2.6-0 per year (U.S. waters, 2:01.8; Canadian waters, 0.62). This value includes incidental
fishery interaction records, 0.8 (U.S. waters, 0.6; Canadian waters, 0.2); and records of vessel collisions, 1.8-2 (U.S.
waters, 1.42; Canadian waters, 0-4)(Henry et al. 206412012). Annual rates calculated from Beteeted-detected
mortalities should not be considered an unbiased representation of human-caused mortality, but they represent a
definitive 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.

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 2005
2006 through 2069-2010 on file at NMFS found two records with substantial evidence of fishery interactions
causing mortality, and two records resulting in serious injury (Table 2), which results in an-a minimum annual rate
of serious injury and mortality of 0.8 fin whales from fishery interactions. ‘A/hie-tThese records are not statistically
quantifiable in the same way as the observer fishery records, and they give-a-minimum-almost surely undercount of
entanglements for the speciesstock.
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Table 2. Confirmed human-caused mortality and serious injury records of Western North Atlantic fin whales
(Balaenoptera physalus), 2006 - 2010.
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Date® Report Age, Sex, Location® Assigned Cause: P=primary, Notes/Observations
S=secondary
_ Type Length _ _ _
_ _ _ _ Ship Entanglement/ | _
strike
_ _ _ _ _ Fishery _
interaction
9/17/2006 | serious age & sex | off Mt. Desert ) P Pale skin overall;
injury unknown Rock, ME cyamid load at point of
18m (est) attachment; emaciated;
no gear recovered
3/25/2007 | mortality age Norfolk, VA P . Extensive fracturing of
unknown ribs, skull, and
Female vertebrae w/ associated
18.0m hemorrhage & edema
5/24/2007 | mortality age Newark Bay, P . Hemorrhage (epaxial
unknown NJ muscle, diaphragm,
Male pleural lining) and
multiple fractures of the
ribs, vertebrae, &
sternum and the trailing
tissue of the animal was
marked by propeller
cuts
6/25/2007 | serious age & sex | Great South B P Worap on tail assoc w/
injury unknown Channel cyamid load; flippers &
mouth involved;
extremely emaciated;
lethargic; no gear
recovered
8/11/2007 | mortality age & sex | Cabot Strait, B P Constricting wrap
unknown NS around body, between
the head and flippers;
no gear recovered
9/26/2007 | mortality Juvenile off Martha’s B P Freshly dead,
Male 13m | Vineyard, MA scavenged carcass with
(est) gear present; evidence
of multiple body wraps
with associated
hemorrhaging; no gear
recovered




7/2/2008 | mortality age Barnegat Inlet P ) Vertebral fractures with
unknown NJ associated
Male hemorrhaging;
14.8m hemorrhaging around
ball joint of right
flipper
10/1/2009 | mortality age & sex | Port Elizabeth, P B Fresh carcass with
unknown NJ broken flipper
hematomas, and
abrasions
3/18/2010 | mortality Adult off Bethany P B Fractured skull w/
Female Beach, DE associated
18.6m hemorrhaging; abrasion
mid-dorsal consistent
w/ being folded over
the bow of a ship
9/3/2010 | mortality Juvenile Cape P B Large laceration &
Male Henlopen vertebral fractures with
9.5m State Park, DE associated
hemorrhaging

a. __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.

Other Mortality

After reviewing NMFS records for 2005-2006 through 260692010, nine-six were found that had sufficient
information to confirm the cause of death as collisions with vessels (Table 2; Henry et al. 26412012). These records
constitute an annual rate of serious injury or mortality of 1.8-2 fin whales from vessel collisions. The number of fin
whales taken at three whaling stations in Canada from 1965 to 1971 totaled 3,528 whales (Mitchell 1974).

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 is likely biased low and is still not less than 10% of the calculated
PBR. Therefore entanglement rates cannot be considered insignificant and approaching the ZMRG. TFhe 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 populatlon trend for f|n whales. A final recovery plan for the f|n
whale was published in 2010 (NMFES 2010). aley : 2
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20412012

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, and

suggested two stocks—a Nova Scotia stock and a
Labrador Sea stock. The range of the Nova Scotia
stock includes the continental shelf waters of the
northeastern U.S., and extends northeastward to
south of Newfoundland. The Scientific Committee
of the International Whaling Committee (IWC),
while adopting these general 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 contrary, the proposed IWC stock
definition is provisionally adopted, and the “Nova
Scotia stock” is used here as the management unit
for this stock assessment. The IWC 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' range during spring and summer includes
the northern portions of the U.S. Atlantic Exclusive
Economic Zone (EEZ)——the Gulf of Maine and
Georges Bank. Spring is the period of greatest
abundance in U.S. waters, with sightings
concentrated along the eastern margin of Georges
Bank and into the Northeast Channel area, and
along the southwestern edge of Georges Bank in
the area of Hydrographer Canyon (CETAP 1982).
NMFS aerial surveys from 1999 on have found

=l Sei Whales
) shipboard surveys

+  aerial surveys

Figure 1. Distribution of sei whale sightings from NEFSC
and SEFSC shipboard and aerial surveys during the
summers of 1995, 1998, 1999, 2002, 2004, 2006, and-2007,
2008, and 2010. Isobaths are the 100-m, 1000-m and 4000-m
depth contours.

concentrations of sei and right whales along the northern edge of Georges Bank in the spring. The sei whale 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

euphausnds were taken only in May and November (Mltchell 1975) In-Seme-years—of reduced—predation—on

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

and—zei—l—The Augest—29943ummer 2011 abundance estlmate {of . 38645&467 (CV 0. 627) is con5|dered the best
available for the Nova Scotia stock of sei whales. However, this estimate must be considered conservative in-view
ofbecause all of the known range of this stock e-sei-whale-in-the-entire-western-North-Atlanticwas not surveyed, and
thebecause of uncertalntles regardlng populatlon structure and Whale movements between surveyed and unsurveyed

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 386 (CV=0.85) sei whales was derived from a line-transect sighting survey
conducted during 12 June to 4 August 2004 by a ship and plane that surveyed 10,761 km of trackline in waters north
of Maryland (38°N)(Table 1; Palka 2006). There were 6,180 km of trackline within known sei whale habitat, from
the 100-m depth contour on southern Georges Bank to the lower Bay of Fundy. The Scotian shelf south of Nova
Scotia was not surveyed. Shipboard data were collected using the two-independent-team line-transect method and
analyzed using the modified direct-duplicate method (Palka 1995) accounting for biases due to school size and other
potential covariates, reactive movements (Palka and Hammond 2001), and g(0), the probability of detecting a group
on the trackline. Aerial 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) used for this estimation was derived from the pooled 2002, 2004 and 2006 aerial survey data.

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 467 (CV=0.67) sei whales was generated from a shipboard and aerial survey
conducted during June-August 2011. The aerial portion covered 6,850 km of tracklines that were over waters from
north of New Jersey and shallower than the 100-m depth-centeur.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
that were in water 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 two-simultaneous team 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 (MRDS)
option in the computer program Distance (version 6.0, release 2, Thomas et al. 2009). The abundance estimates of
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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 (Ny.) and coefficient of variation (CV).

Month/Year Area Npest Ccv
Jun-Jul 2004 Gulf of Maine to lower Bay of Fundy 386 0.85
Aug 2006 S. Gulf of Maine to upper Bay of Fundy to Gulf of St. 207 0.62

Lawrence
Jun-Aug 2011 North Carolina to lower Bay of Fundy 451467 0.627

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
386-451467 (CV=0.85627). The minimum population estimate is 208279328.

Current Population Trend
A population trend analysis has not been done 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 “recevery”recovery factor (MMPA Sec. 3. 16 U.S.C. 1362; Wade and Angliss 1997). The
minimum population size is 208279328. The maximum productivity rate is 0.04, the default value for cetaceans. The
“recovery=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 08:40.67.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUS INJURY

For the period 2005-2006 through 206092010, the minimum annual rate of human-caused mortality and serious
injury to sei whales was 1.2. This value includes incidental fishery interaction records, 0.6, and records of vessel
collisions, 0.6 (Henry et al. 20412012). 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.

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 2605
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2006 through 20609-2010 on file at NMFS found 3 records with substantial evidence of fishery interactions causing
serious injury or mortality (Table 2), which results in an annual rate of serious injury and mortality of 0.6 sei whales
from fishery interactions.

Table 2. Confirmed human-caused mortality and serious injury records of Nova Scotian sei whales (Balaenoptera

borealis), 2006 - 2010.

Date®

Report Age, Sex, Location®
Type Length

Assigned Cause:
P=primary, S=secondary

Notes/Observations

Ship
Strike

Entanglement/

Fish interaction
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4/17/2006 | mortality Juvenile Baltimore, MD P . Brought in on bow of
Male ship, freshly dead;
10.9m massive hemorrhaging

on right side; large
blood clot behind head:;
several broken ribs

9/16/2006 | serious age & sex | Jeffreys Ledge ~ P Constricting wrap

injury unknown cutting into skin; no
gear recovered

5/30/2007 | mortality Adult off Deer P B Broken left flipper, 8
Female Island, MA vertebral processes, and
14.4m 4 ribs; right flipper

sheared off; lower jaw
dislocated:;
hemorrhaging and/or
edema associated with
lower jaw and left
flipper region

4/9/2008 | serious age & sex | Great South B P Constricting wrap on

injury unknown Channel fluke; skin sloughing;

no gear recovered

6/29/2008 | mortality age & sex | Slack's Cove, ~ P Extensive entanglement
unknown NB evident; no gear present
15m (est)

5/19/2009 | mortality Juvenile off Rehobeth P . Posterior portion of
Male 12.7 | Beach, DE skull & right mandible
m fractured; hemorrhaging

dorsal to left pectoral

a. _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.

Other Mortality

For the period 2085-2006 through 2009-2010 files at NMFS included three 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 sei whales from vessel collisions. Previous NMFS records of human-caused sei whale mortalities
include one from 17 November 1994, when a sei whale carcass was observed on the bow of a container ship as it
docked in Boston, Massachusetts, and one from 2 May 2001 when the carcass of a 13--m female sei whale slid off
the bow of a ship arriving in New York harbor.

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
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derived from the available records is not less than 10% of the calculated PBR; and, therefore, cannot be considered
insignificant and approaching the 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 |nsuff|0|ent data to determlne populatlon
trends for sei Whales 2 ckd d
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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, and-tropical, and high-Ilatitude 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, m
——Minke whales off the eastern coast of the
United States are considered to be part of the
Canadian East Coast stock, which inhabits the
area from the western half of the Davis Strait
(45°W) to the Gulf of Mexico. Fhe-relationship
bobvoen—thiostacleondho oo threeslocle o
uneertain-It is also uncertain if there are separate i ke Wiialas:
sub-stocks within the Canadian East Coast stock. ®  shipboard surveys

The minke whale is common and widely bl i
distributed within the U.S. Atlantic Exclusive | | ' |
Economic Zone (EEZ) (CETAP 1982). There Figure 1. Distribution of minhke whale sightings from NEFSC and
appears to be a strong seasonal component to SEFSC shipboard and aerial surveys during the summers of 1995,
minke whale distribution. Spring and summer are 1998, 1999, 2002, 2004, 2006—and, 2007, 2008, and 2010.
times of relatively widespread and common |sobaths are the 100-m, 1000-m and 4000-m depth contours.
occurrence, and when the whales are most
abundant in New England waters. In New England waters during fall there are fewer minke whales, while during
winter the species appears to be largely absent. Like most other baleen whales, minke whales generally occupy the
continental shelf proper, 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.

POPULATION SIZE

3 mMultiple
estlmates are avallable for portlons of th&mmke whale habltat (see Appendlx v for detalls 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.the-summed-result-of the 2011 US survey and-the 2007 Canadian-survey—
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Earlier estimates
For earlier abundance estimates please see Appendix IV.

Recent surveys and abundance estimates

An abundance estimate of 600 (CV=0.61) minke whales was obtained from a line-transect sighting survey
conducted during 12 June to 4 August 2004 by a ship and plane that surveyed 6,180 km of trackline from the 100-m
depth contour on southern Georges Bank to the lower Bay of Fundy. The Scotian Shelf south of Nova Scotia was
not surveyed (Table 1; Palka 2006). Shipboard data were collected using the two-independent-team line-transect
method and analyzed using the modified direct-duplicate method (Palka 1995), accounting for biases due to school
size and other potential covariates, reactive movements (Palka and Hammond 2001), and g(0), the probability of
detecting a group on the trackline. Aerial 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) used for this estimation was derived from the pooled 2002, 2004 and 2006 aerial survey data.

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) 5;675(95%C1=2,214-6,745)-minke whales was generated from
the Canadian—Trans-Nerth-Atlantic-Sighting—Survey—{TNASS} in July-August 2007. This survey covered from
northern Labrador to the Scotian Shelf provrdrng fuII coverage of the Atlantlc Canadian coast- Estimates-from-this
y (Lawson and Gosselin 2009)._The
abundance estlmates from thls survey have been corrected for perceptlon and availability bias, when possible. In
general this involved correcting for perception bias using mark-recapture distance sampling (MERDS), and
correcting for availability bias using dive/surface times, as reported in the literature, and the Laake (2007) analysis
method (Lawson and Gosselin 2011).

An abundance estimate of 2:2427,817 (CVV=0.8829) -minke whales was generated from a shipboard and aerial
survey conducted during June--—-August 2011. The aerial portioned covered 6,850 km of tracklines that were over
waters from-Massachusettsto-New Brunswick—Canada-{waters north of New Jersey and shallower than the 100-m
depth-contour.depth contour through the YS-and-Canadian-Gulf of MaineUS and Canadian Gulf of Maine, and up to
and including the lower Bay of Fundy}. -The shipboard portioned covered 3,811 km of tracklines that were in water
offshore of North Carolina to Massachusetts (waters that were deeper than the 100-m depth contour out to beyond
the US 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).
Estimation of the abundance was based on the independent observer approach assuming point independence (L aake
and Borchers 2004) and calculated using the mark-recapturedistance-samphng{MRDS} 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 with month, year, and
area covered during each abundance survey, and resulting abundance estimate (Nbest) and coefficient of variation.

(CV).
Month/Year Area Npest CcVv
Jun-Jul 2004 Gulf of Maine to lower Bay of Fundy 600 061
Aug 2006 S. Gulf of Maine to upper Bay of Fundy to Gulf of St. Lawrence 3,312 0.74
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Table 1. Summary of abundance estimates for the Canadian east coast stock of minke whales 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
. N. Labrador to Scotian Shelf 20,741 0-21-
Jul-Aug 2007 5675 | 0.270.30
Aug-2006-+ S-Gultof-Maine-to-N-Labrader (COMBINED) 8,987 032
Jul-Aueg2007
Jul-Aug2011 + Juyl- i
North-Carolinato-N—Labrador {COMBINED) 7817 029

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 minke whales is
20,7418;9877.8172.142-animals (CV=0.39328300). The minimum population estimate for the Canadian East Coast
minke whale is 6,9096;13061,44716,199 animals.

Current Population Trend
A population trend analysis for this species has not been conducted.

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 “recevery”recovery factor (MMPA Sec. 3. 16 U.S.C. 1362; Wade and Angliss 1997). The
minimum population size is -6,9096:1301,44716,199. The maximum productivity rate is 0.04, the default value for
cetaceans. The “recovery”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 696114162.

ANNUAL HUMAN-CAUSED MORTALITY AND INJURY

During 2005-2006 to 20092010, the tetal-average annual minimum detected average-human-caused mortality
and serious injury was 5.:9-66 minke whales per year (3-52.6 (0.34463%) minke whales per year from observed U.S.
fisheries, 6:81.0 minke whales per year (unknown CV) from U.S. fisheries using strandings and entanglement data,
24.2-0 (unknown CV) from Canadian fisheries using strandings and entanglement data, and 0.4 per year from U.S.
ship strikes (Henry et al. 20412012)).
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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 strandings and entanglements in U.S.
and Canadian waters. For the purposes of this report, only those unobserved strandings and entanglement records
considered confirmed human-caused mortalities or serious injuries are shown in Table 2, while mortalities and

| serious injuries recorded by the Observer or At-Sea Monitor Programs are recorded in Table 3.

Detected mortalities 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.

Fishery Information
Detailed fishery information is reported in Appendix IlI.

Earller Interactlons

trap—ﬂshepy—ln 2002 one mlnke Whale mortallty and one I|ve release were attrlbuted to the Iobster trap flshervtms

fishery. The 28 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-Atlantiemid-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, 1 in 1995, 0 in 1996, 1 in 1997, 0 in 1998 to 2001, 1 in 2002, and 0 in 2003 through
20092010.

U.S.
Northeast Bottom Trawl

The fishery is active in New England waters in all seasons. Detailed fishery information is reported in Appendix
I11. One freshly dead minke whale was caught in 2004 on the northeastern tip of Georges Bank in US waters. Two
dead minkes were reported by observers in 2008. Fisheries observer data from the years 2005 through 2009 were
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pooled and bycatch rates for minke whales were estimated using a stratified ratio-estimator. Estimated bycatch rates
from the pooled fisheries observer data were expanded by annual (20065-20109) fisheries data collected from
mandatory vessel trip reports. The estimated annual mortality (CV in parentheses) attributed to this fishery was 4-78
{0-75)for-2005,-3.71 (0.73) for 2006, 3.28 (0.72) for 2007, 2.86 (0.73) for 2008, 2.86 (0.75) for 2009 and 0 for 2010.
Annual average estimated minke whale mortality and serious injury from the Northeast bottom trawl fishery during
2005-2006 to 2609-2010 was 3-52.6 (CV=0.344637)(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).

Unknown 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. Mortalities (and
serious injuries) that were likely a result of a U.S. fishery interaction with an unknown fishery include 3 (0) in 1997,
3(0)in 1999, 1 (1) in 2000, 2 (0) in 2001, 1 (0) in 2002, 5 (0) in 2003, 2 (0) in 2004, 0 (0) in 2005, 0 (0) in 2006, 1
(1) in 2007, 1 (0) in 2008, ane-0 (1) in 2009, and 02 (-13) in 2010 (Table 2). During 2005-2006 to 26692010, as
determined from strandings and entanglement records, the minimum detected average annual mortality and serious
injury is 8:81.0 minke whales per year in unknown U.S. fisheries (Table 2).

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 minkes were reported released alive from Gran Manan herring weirs in 2009 (H.
Koopman pers. comm.).

Other Fisheries

Six minke whales were reported entangled during 1989 in the groundfish gillnet fishery in Newfoundland and
Labrador (Read 1994). One of these animals escaped and was still towing gear, the remaining five animals died.

Salmon gillnets in Canada, now no longer used, had taken a few minke whales. In Newfoundland in 1979, one
minke whale died in a salmon net. In Newfoundland and Labrador, between 1979 and 1990, it was estimated that
15% of the Canadian minke whale takes were in salmon gillnets. A total of 124 minke whale interactions were
documented in cod traps, groundfish gillnets, salmon gillnets, other gillnets, and other traps. The salmon gillnet
fishery ended in 1993 as a result of an agreement between the fishermen and North Atlantic Salmon Fund (Read
1994).

Five minke whales were entrapped and died in Newfoundland cod traps during 1989. The cod trap fishery
closed in Newfoundland in 1993 due to the depleted groundfish resources (Read 1994).

In 2004, two minke whales were reported dead in entangled fishing gear off ef-Newfoundland and Labrador,
one in a blackback flounder net, and one in crab gear (Ledwell and Huntington 2004). Only the flounder net animal
had enough information to include it as a human-caused mortality. In 2005, four minke whales were reported
entangled in fishing gear in Newfoundland and Labrador. Two (entangled in salmon net and mackerel trap gear)
were released alive and two (involved with whelk pot and toad crab pot fisheries) were dead (Ledwell and
Huntington 2006). The whelk pot mortality could not be conclusively attributed to human causes. In 2006, one
minke whale was reported dead in a mackerel trap off eENewfoundland (Ledwell and Huntington 2007). In 2007,
four minke whales in Newfoundland and Labrador were reported entangled, but released alive (Ledwell and
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Huntington 2008). In 2008, four minkes were reported entangled in Newfoundland and Labrador. Two of these were
dead and two were released alive, though one of the live releases was listed as “condition uncertain” (Ledwell and
Huntington 2009). In 2008, one minke was reported dead in an unknown fishery off ef-New Brunswick. In 2009,
one minke whale was determined to have been seriously injured off ef-Quebec. In 2010, a minke whale was released
alive from a mackerel seine in La Poile Bay, Newfoundland (Ledwell and Huntington 2011). Mortalities (and
serious injuries) that were likely a result of an interaction with an unknown Canadian fishery include 1(0) in 2005,
| 1(0) in 2006, 0(0) in 2007, 3(0) in 2008, ard-0 (1) in 2009, and 4 (1) in 2010. During 2005-2006 to 20092010, as
determined from Canadian strandings and entanglement records, the minimum detected average annual mortality
| and serious injury was 22.2-0 minke whales per year in fisheries(Fable-2).

Ship | Entang/
sl Fsh-
e
£l
08/24/2005° | mortality | age-&sex | Bridgepor; - P Constricting-gear-through-mouth
Island: crab-pots
Bloveonndond
09/22/2006° MEHE“E SEEgEE}E Woods Cove, B P Q?EPE:EEE tail in-doorwavs-of
unknown | Great-Northern the-gear-mackerel-trap
Peninstla;
Bloveoundond
1612007 | serious age-&-sex | Frescott-ME - P Wrapped-in-gear-and-anchored;ho
Rjury unknown gearrecovered
10m-fest)

8/5/2007 mortality | JuvenHe | CapeCod-Bay: - P Chrenic-entanglement-with-severe
blubber-layer-across-back-and-at
hemerrhage-and-necrosis-of
blubber-at-gear-entanglement
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Table 2. Confirmed human-caused mortality and serious injury records of Canadian East Coast minke whales

(Balaenoptera acutorostrata), 2006 - 2010.
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Date® Report Age, Sex, Location® Assigned Cause: Notes/Observations
P=primary, S=secondary
_ _ _ _ Entanglement/ | _
Fishery
interaction
Ship
strike
09/22/06° | mortality age & sex | Woods Cove, ) P Anchored by tail in
unknown Great Northern doorways of the gear;
Peninsula, NL mackerel trap
7/16/2007 | serious age & sex | Trescott, ME B P Worapped in gear and
injury unknown anchored; no gear
10m (est) recovered
8/5/2007 | mortality Juvenile Cape Cod Bay, . P Chronic entanglement
Female MA with severe emaciation
4.3m and dehydration and
loss of protein; line
lacerated blubber layer
across back and at
flipper insertions;
severe hemorrhage and
necrosis of blubber at
gear entanglement
points; gear consists of
11/16” diameter floating
rope
6/14/2008 | mortality Juvenile Orleans, MA B P Braided line
Female impressions wrapped
4.7m the body in 3 places and
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left a deep
hemorrhaged laceration

across the rostrum and
blowholes;
hemorrhaged abrasions

present on roof of
mouth; wet, blood-filled

lungs indicate
drowning; no gear

present




7/23/2008 | mortality age & sex | Kelligrews, ) P Constricting wraps of
unknown NL gear on caudal
7m (est peduncle; 5/8”
polypropylene rope
7/26/2008 | mortality age & sex | Conception B P Constricting wraps of
unknown Bay, NL gear through mouth and
around tail; blackback
flounder nets
8/25/2008 | mortality age & sex | off Richibucto B P Evidence of constricting
unknown Cape, NB body wraps; gear not
8m (est recovered
5/20/2009 | mortality Adult sex | off Point P ) Large hemorrhage at
unknown Pleasant, NJ right pectoral
8m (est
6/3/2009 | serious age & sex | off Tadoussac, . P Free-swimming with
injury unknown Quebec tight rostrum wrap; no
gear recovered
8/11/2009 | serious age & sex | off Plymouth, B P Constricting wrap on
injury unknown MA rostrum & poor skin
condition; no gear
recovered
7/9/2010 | mortality Juvenile Fire Island, P B 3-4 large dorsal
Male NY lacerations associated
5.7m with fractured ribs
8/21/2010 | serious Adult Plymouth . P Embedded rostrum
injury sex Harbor, MA wrap; no gear recovered
unknown

a. __ 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.

b. Additional record which was not included in previous reports.

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 (Years), the type of data used (Data
Type), the annual observer coverage (Observer Coverage), the mortalities recorded by on-board observers
(Observed Mortality), the estimated annual mortality (Estimated Mortality), the estimated CV of the annual
mortality (Estimated CVs) and the mean annual mortality (CV in parentheses).

Data
b

Type-

Fishery * | Years

Observer

€
Coverage Covera
b
ge

Observe
d d
Serious
Injury
y

Observe

Mortalit

Estimate
d
Serious

Injury

Estimate
d

Mortalit
y

Estimate
d
Combine
d
Mortalit
y

Estimate Mean
d Annual
CVs Mortality
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Northeas Obs, Data 0 0 48.-37, | 4837, | 7573 | 3526
L BOflom | 0606- | Dealer 227060608 1 g1 |90 0100 33, 29, | 33 29 | 72 73 | (344637)
Trawl | 0910 | Data VTR | .09..16 boge 2,00 |0 33,29, |33 29,172, 73, | (344637
Data ! ) 9,V 9,0 75,0
TOTAL ?542723
n
a.

Bycatch rates were estimated from fisheries observer data pooled over years 2005-2009. A new five year
time period will begin in 2010. Fisheries observer data from the years 2010-2014 will be pooled to
estimate bycatch rates for minke whales for the same five year time period. No takes of minke whales
were observed or monrtored in 2010 As a result the estrmated mortality is zero.

Total observer coverage reported for bottom traWI gear_in the year 2010 mcludes samples collected from

traditional fisheries observers, Northeast Fisheries Observer Program—{(NEFOP)in addition to at-sea fishery
monitors (both programs currently run through the Northeast Fisheries Observer Program (NEFOP)through-the

Northeast-Fisheries ObserverProgram—{(NEFOP). In the Northeast region, 437 and 658 trips were sampled by
observers and monitors, respectively. In the mid-Atlantic region, 661 and 75 trips were sampled by observers and

monitors, respectively.

Other Mortality

Minke whales have been and continue to be hunted in the North Atlantic. 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 still being harvested.

U.S.

Minke whales inhabit coastal waters during much of the year and are thus subject 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 (Table 2). 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 ef-New Jersey and in
2010 a juvenile male minke was discovered killed by ship strike off Fire Island, New York. Thus, during 2685-2006
to 20092010, as determined from stranding and entanglement records, the minimum detected annual average was
0.4 minke whales per year struck by ships.

In October 2003, an Unusual Mortality Event was declared involving minke whales and harbor seals along the
coast of Maine; since then, the number of minke whale stranding reports has returned to normal. Stranding
mortalities and serious injuries that have been determined to be human-caused are included in Table 2 (Henry et al.
20112012).

On 11 October 2009, the NOAA research vessel FSV Delaware Il captured a minke whale during mid-water
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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.

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.

Whales and dolphins stranded between 1997 and 2009 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 in Table 2) in 2008, and 5 in 2009 (including one
minke released alive from a weir).

The Whale Release and Strandings program has reported ten—8 minke whale stranding mortalities in
Newfoundland and Labrador between 2005-2006 and 20092010; 320051 in 2006, 2 in 2007, 3 in 2008, 1 in
2009 and 1 in 2010. Feur-Three of these records are included in Table 2 (Ledwell and Huntington 2004; 2006; 2007;
2008; 2009; 2010, 2011).

STATUS OF STOCK

——  This is not a strategic stock because estimated human-related mortality and serious injury does not exceed
PBR, and the minke whale is not listed as a threatened or endangered species under the Endangered Species Act
(ESA)ESA. 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.
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April 201120¢ctober2007
SPERM WHALE (Physeter macrocephalus):
North Atlantic Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

The distribution of the sperm whale in the U.S. Exclusive Economic Zone (EEZ) occurs on the continental shelf
edge, over the continental slope, and into mid-ocean regions
(Figure 1).— Waring et al. (1993, 2001) suggest 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 northwestern
Atlantic population is discrete from northeastern Atlantic is
currently unresolved.——_ The International Whaling
Commission recognizes one stock for the North Atlantic.
Based on reviews of many types of stock studies, (i.e.,
tagging, genetics, catch data, mark-recapture, biochemical
markers, etc.)— Reeves and Whitehead (1997) and Dufault et
al. (1999) suggested that sperm whale populations have no

clear geographic structure.—_ Reeent—eOcean wide genetic X sidbwhake

studies (Lyrholm and Gyllensten 1998; Lyrholm et al. 1999) " 3 . Rl
indicated low genetic diversity, but strong differentiation ol (o Lo
between potential social (matrilineally related) groups.

Further, Englehaupt et al. (2009) found no differentiation for pw = p po po

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. Further;
theThese ocean-wide findings, combined with observations

Figure 1. Distribution of sperm whale sightings from
NEFSC and SEFSC shipboard and aerial surveys
during the summer in 1998, 1999, 2002, 2004 and
2006. Isobaths are the 100m, 1,000m, and 4,000m

from other studies, indicate stable social groups, site fidelity, depth contours.
and latitudinal range limitations in groups of females and
juveniles (Whitehead 2002).— In contrast, males migrate to
polar regions to feed and return—to—mere—tropicalwatersmove 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).— 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 160
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).

Geographic distribution of sperm whales may be linked to their social structure and their low reproductive rate
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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., CETAP and NMES/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

estimates from selected regrons of tth Qerm whale habrtat d&exrst for select t|me perrods however at present,
there is no reliable estimate of total sperm whale abundance in the western North Atlantic.—_Sightings were-have
been almost exclusively in the continental shelf edge and continental slope areas (Figure 1).—_The best recent
abundance estlmate for sperm Whales is the the-result of the 2011 survevA—9821 584 (CV 0.3640). sum-of-the

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
proportron of time that they are at the surface and avarlable to visual observers is assu med to be low.

Earlier abundance estimates
—Please see Appendix IV for a summary of abundance estimates, including earlier estimates and survey
descrlptlons Due to changes in survev methodology these data should not be used to make comparrsons to more current




Recent surveys and abundance estimates

An abundance of 2,607 (CV=0.57) fer—sperm whales was estimated from a line-transect sighting survey
conducted during 12 June to 4 August 2004 by a ship and plane that surveyed 10,761 km of track-line in waters
north of Maryland (about 38°N) to the Bay of Fundy (about 45°N) (Table 1; Palka 2006).— Shipboard data were
collected using the two-two-independent--team line-line-transect method and analyzed using the modified direct
duplicate method (Palka 1995) accounting for biases due to school size and other potential covariates, reactive
movements (Palka and Hammond 2001), and g(0), the probability of detecting a group on the track line.— Aerial 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).

A survey of the U.S. Atlantic outer continental shelf and continental slope (water depths_>50 m) between

Florida and Maryland (27.5 and 38°N) was conducted during June-August, 2004.— The survey employed two
independent visual teams searching with 25x bigeye binoculars.— Survey effort was stratified to include increased
effort along the continental shelf break and Gulf Stream front in the mid-Atlantic.— The survey included 5,659 km of
trackline, and there were a total of 473 cetacean sightings.— Sightings were most frequent in waters north of Cape
Hatteras, North Carolina along the shelf break.— Data were analyzed to correct for visibility bias (g(0)) and group-
size bias employing Hnre-line-transect distance analysis and the direct duplicate estimator (Palka 1995; Buckland et
al., 2001).— The resulting abundance estimate for sperm whales between Florida and Maryland was 2,197
(CVv=0.47)(Table 1).
- An abundance estimate of 1,982 (CV=0.36) sperm whales was generated from a shipboard and aerial
survey conducted during Jun---Aug 2011.- The aerial portioned covered 6850 km of tracklines that were over waters
from-Massachusetts-to-New Brunswick—Canada-{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 portioned covered 3,811 km of tracklines that were in water 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
two-simultaneous-team 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 (MRDS) option in the computer program Distance (version 6.0, release 2, Thomas et al.
2009). In addition, an abundance survey was conducted concurrently in the southern U.S. waters (from North
Carolina to Florida;). The abundance estimates from this southern survey are being calculated and are not available
at this time.*

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

(CV).
Month/Year Area Npest CcVv
Jun-Aug 2004 Maryland to the Bay of Fundy 2,607 0.57
Jun-Aug 2004 Florida to Maryland 2,197 0.47

Bay of Fundy to Florida

Jun-Aug 2004 (COMBINED) 4,804 0.38
Jul-Aug 2011 North Carolina to lower Bay of 1 9821 584 0.3640

Fundy
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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 1,982
1,584 (CV=0.3640)4,804{C\/=0.38}.— The minimum population estimate for the western North Atlantic sperm
whale is 3,5391,4811,142.

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.— While more is probably known about
sperm whale life history in other areas, 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 “recevery>recovery factor (MMPA Sec. 3. 16 U.S.C. 1362; Wade and Angliss 1997).— The
minimum population size is 3;53944811,142.— The maximum productivity rate is 0.04, the default value for
cetaceans.— The “recovery”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
713.02.3.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUS INJURY

During 2006-20102004-2005, annual average human caused mortality was zero0.26 due to one report of a ship
strike mortality in 2006 and reports of one sperm whale mortality in 2009 and one in 2010 in the Canadian Labrador
halibut longline fishery (J. Lawson, DFO, pers. comm.). 8-2-sperm-whales-per-year{CV/=unknown)—Sperm whales

have not been documented as bycatch in the observed U.S. Atlantic commercial fisheries.

h derived from-two componen 0-snerm-whales ner vea J=unknown om

Fishery Information
Detailed fishery information is reported in Appendix I1I.
" -

Other Mortality
70



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 1994-20051994-2000, eighteen-thirty-three sperm whale strandings have been documented along the
U.S. Atlantic coast and in Puerto Rico and the EEZ U-S--Atlantic-coast-between-Maine-and-MiamiFlorida (NMFS
unpublished data).— One 1998 -andand— 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 2001, the U.S. Navy reported a ship strike in EEZ waters.— 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 2006-2010, 2001-to—2005,fifteen—tenll sperm whale strandings were documented along the U.S.

Atlantic coast withinand and-in-Puerto-Rice-and-the EEZ according_to the NER and SER strandings databases (Table
2) None of the strandlnqs shewed—smnswere classmed as— human mteractlons Exeept—fer—thespermwhale—struek

Table 2: Sperm whale (Physeter macrocephalus) reported strandings along the U.S. and Canada Atlantic coast 2006-2010

Stranding State 2006 2007 2008 2009 2010 Total
Newfoundland/Labrador® 3 4 1 1 0 9
New York 0 1 0 1 0 2
North Carolina 1 0 1 0 1 3
Florida 1 0 1 0 1° 3
EEZ 2 1 0 0 0 3
TOTAL U.S. 4 2 2 1 2 11

a. Data provided by Whale Release and St?andinqs, Tangly Whales Inc. Newfoun_dland, 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
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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 Fuuwara et aI 2007 Plerce et al. 2007; Mazzanol et al. 2011) Reeent—mass—stmn&ngs—ha#e

QZQ)—Reasons for the strandlngs are unknown although multlple causes (e.g., uniavepable—Neﬁhéeartopography
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- induced 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);-and in
May 2000 a merchant ship reported a strike in Block Canyon;_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 contlnental shelf waters in pursun of mlgratlng sqmd (CETAP 1982; Scott and Sadove 1997)

——Using stranding and entanglement data during 26012006-26052010, one sperm whale was confirmed struck by
a ship, thus, there is an annual average of 0.2 sperm whales per year struck by ships.— Ne-sperm-whale-stranding
mortalitiesduring-this-period-were-confirmed-fishery-interactions.

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-but-the-species-is-Hsted-as-endangered-under-the-ESA.— There are insufficient data
to determine population trends - The current stock abundance estlmate was based upon a small portlon of the known
stock range.— Feta 3

A Draf-PRecovery Plan for

This-ls-a-strategie-stoek-because-the-species-is-listed-as-endangered-under—the-ESA—
sperm whales has-been-prepared-and-is-avaHableforreviewwas finalized in 2010 (NMFS 20062010).
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DWARF SPERM WHALE (Kogia sima):
Western North Atlantic Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

The dwarf sperm whale (Kogia sima) appears to be
distributed worldwide in temperate to tropical waters (Caldwell
and Caldwell 1989; McAlpine 2002).— _Sightings of these
animals in the western North Atlantic occur in oceanic waters
(Mullin and Fulling 2003; NMFS unpublished data), although
there are no stranding records for the east Canadian coast (Willis
and Baird 1998).—_ Dwarf sperm whales and pygmy sperm
whales (K. breviceps) are difficult to differentiate at sea
(Caldwell and Caldwell 1989, Wursig et al. 2000), and sightings
of either species are often categorized as Kogia sp.— Diagnostic
morphological characters have been useful in distinguishing the
two Kogia species (Barros and Duffield 2003), thus enabling
researchers to use stranding data in distributional and ecological
studies.— Specifically, the distance from the snout to the center snfE 3
of the blowhole in proportion to the animal’s total length, as 1« >
well as the height of the dorsal fin in proportion to the animal’s
total length, can be used to differentiate between the two Kogia
species when such measurements are obtainable (Barros and m; O b e i
Duffield 2003; Handley 1966).— Duffield et al. (2003) propose :
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using the molecular weights of myoglobin and hemoglobin, as Rl Kogla spp.
determined by blood or muscle tissues of stranded animals, as a fo 3 ik
quick and robust way to provide species confirmation. ,‘f,,\

Using hematological as well as stable-isotope data, sy 2
Barros et al. (1998) speculated that dwarf sperm whales may arw 7w oW oW

have a more pelagic distribution than pygmy sperm whales,
and/or dive deeper during feeding bouts.— This may result in differential exposure to marine debris, collision with
vessels and other anthropogenic activities between the two Fi istribution of Kogi
Kogia species. igure 1.— Distribution of Kogia sp.
. . L sightings from NEFSC and SEFSC

N The western N_orth Atlantic Kogia sp. population is shipboard and aerial surveys during the
provisionally being considered a separate stock for management ¢ mar in 2004 — Isobaths are at 100 m,
purposes, although there is currently no information to 1 0oo m and 4.000 m.
differentiate this stock from the northern Gulf of Mexico
stock(s).—_Additional morphological, genetic and/or behavioral data are needed to provide further information on
stock delineation.

POPULATION SIZE
Fetal-Abundancenumbe g ,
altheugh—eEestimates from selected reglons of the dwarf sperm Whale habltat de—eX|st for select tlme perlods
Because K.egia sima and K.egia breviceps are difficult to differentiate at sea, the reported abundance estimates prior
to the 2011 estimate are for both species of Kogia.— The best abundance estimate for dwarf sperm whales is the

result of the 2011 survey—l 042 (CV O 65) Ihe—bes%bundaneeesﬂma%e#eeKegm—sp—us%he—seweﬁh&esﬂm&tes




Earlier abundance estimates
Please see Appendlx v for a summarv of abundance estlmates including earlier estlmates and survey

descriptions.An

Recent surveys and abundance estimates

——An abundance estimate of 358 (CV= 0.44) for Kogia sp. was obtained from a line-transect sighting survey
conducted during June 12 to August 4, 2004 by a ship and plane that surveyed 10,761 km of track line in waters
north of Maryland (about 38° N) to the Bay of Fundy (about 45° N) (Table 1; Palka 2006).— Shipboard data were
collected using the two independent team line transect method and analyzed using the modified direct duplicate
method (Palka 1995) accounting for biases due to school size and other potential covariates, reactive movements
(Palka and Hammond 2001), and g(0), the probability of detecting a group on the track line.—_Aerial 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).

——A survey of the U.S. Atlantic outer continental shelf and continental slope (water depths > 50 m) between
27.5 — 38 °N latitude was conducted during June-August, 2004.—_The survey employed two independent visual
teams searching with 25x bigeye binoculars.—_Survey effort was stratified to include increased effort along the
continental shelf break and Gulf Stream front in the Mid-Atlantiemid-Atlantic.— The survey included 5,659 km of
trackline, and accomplished a total of 473 cetacean sightings.— Sightings were most frequent in waters north of Cape
Hatteras, North Carolina along the shelf break.— Data were corrected for visibility bias g(0) and group-size bias and
analyzed using line-transect distance analysis (Palka 1995; Buckland et al. 2001).— The resulting abundance
estimate for Kogia sp. between Florida and Maryland was 37 animals (CV=0.75).

An abundance estimate of 1,042 (CV=0.65) dwarf sperm whales was generated from a shipboard and aerial
survey conducted during June - August 2011. The aerial portioned covered 6850 km of tracklines that were over
waters from-Massachusetts-to-New-Brunswick -Canada{waters-north of New Jersey and shallower than the 100-m
depth-contour-depth contour through the US-and CanadianGulfof MaineUS and Canadian Gulf of Maine, and up to
and including the lower Bay of Fundy). The shipboard portioned covered 3811 km of tracklines that were in water
offshore of North Carolina to Massachusetts (waters that were deeper than the 100-m depth contour out to beyond
the US EEZ). The abundance estimates of dwarf sperm whales include a percentage of the estimate of animals
identified as Kogia sp. (the two species being sometimes hard to distinguish). The percentage used is the ratio of
positively identified dwarf sperm whales to the total of positively identified pygamy sperm whales and positively
identified dwarf sperm whales; the CV of the abundance estimate includes the variance of the estimated fraction.
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). 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 (MRDS) option in the computer program Distance
(version 6.0, release 2, Thomas et al. 2009). In addition, an abundance survey was conducted concurrently in the
southern US waters (from North Carolina to Florida). The abundance estimates from this southern survey are being
calculated and are not available at this time.

1. Summary of abundance estimates for the western North Atlantic Kogia sp.%- Month, year, and
pvered during each abundance survey, and resulting abundance estimate (Nye) and coefficient of variation

Month/Year | | Noet | cv
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Jun-Aug 2004 Maryland to Bay of Fund
d Y Y Y 358 0.44
Jun-Aug 2004 Florida to Maryland 37 0.75
| [Jun-Aug 2004 Bay of Fundy to Florida (COMBINED)
395 0.40
| |Jun-Aug 2011 North Carolina to lower Bay of Fundy| 1,042 0.658
| P 2011 estimates are for dwarf sperm whales alone, not the Kogia sp.

Minimum Population Estimate
The minimum population estimate is the lower limit of the two-tailed 60% confidence interval of the log- normally
distr[buted 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 dwarf sperm whales Kegia-sp—is 1,042 (CV=0.65) 395
—The minimum population estimate for dwarf sperm whaleskegia-sp- is 285-632 animals.

Current Population Trend
The available information is insufficient to evaluate population trends for this species in the western North Atlantic.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

Current and maximum net productivity rates are unknown for this stock.—_For purposes of this assessment, the
maxjmum 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
(Barjow 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 “reeovery“recovery factor (MMPA Sec. 3. 16 U.S.C. 1362; Wade and Angliss 1997).—_ The minimum
population size for dwarf sperm whaleskegia-sp- is 285632.— The maximum productivity rate is 0.04, the default value for
cetag¢eans.— The “recovery”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
statqs.—_PBR for the western North Atlantic dwarf sperm whaleskegia-sp- is 26.3.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUS INJURY

Fishery Information

Detailed fishery information is reported in Appendix I11.—_Total annual estimated average fishery-related mortality
and perious injury to these stocks during 20012006-2005-2010 was zero for Kegia-sp—dwarf sperm whales, as there were
no r¢ports of mortality or serious injury to these-this species.

Earlier Interactions

Pelagic-Longline
——+_ Between 1992 and 2005, 1 Kogia sp.—was hooked, released alive and considered seriously injured in 2000 (in the
Florida East coast fishing area) (Yeung 2001).

Other Mortallty

Anirqal—Respenseéeerety—pers—eemm—)—From 2994:2006 29952010 3&32 dwarf sperm Whales were reported stranded
along the U.S. Atlantic coast and—Z—wereLreperted—smanded—mand Puerto Rico (Table 2) —In addmon there were 5 records
of upidentified Kogia.tn - i
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Table 2.

Dwarf and pygmy sperm whale (Kogia sima (Ks), Kogia breviceps (Kb) and Kogia sp. (Sp))

strandings along the Atlantic coast, 2006-2010. Strandings which were not reported to species have been

reported as Kogia sp. The level of technical expertise among stranding network personnel varies, and given

the potential difficulty in correctly identifying stranded Kogia whales to species, reports to specific species

should be viewed with caution.
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There was one documented stranding of a dwarf sperm whale along the U.S. Atlantic coast during 2006-2010 which
was classified as a human interaction. This was a 2006 Florida mortality that was classified as a fishery interaction.

Historical stranding records (1883-1988) of dwarf sperm whales in the southeastern U.S. (Credle 1988), and
strandings recorded during 1988-1997 (Barros et al. 1998) indicate that this species accounts for about 17% of all
Kogia strandings in the entire southeastern U.S. waters.— During the period 1990-October 1998, 3 dwarf sperm
whale strandings occurred in the northeastern U.S. (Maryland, Massachusetts, and Rhode Island), whereas 43
strandings were documented along the U.S. Atlantic coast between North Carolina and the Florida Keys in the same
period.—_A pair of latex examination gloves was retrieved from the stomach of a dwarf sperm whale stranded in
Miami in 1987 (Barros et al. 1990).— In the period 1987-1994, 1 animal had possible propeller cuts on or near the
flukes.

A Mid-Atlantiemid-Atlantic Offshore Small Cetacean Unusual Mortality Event (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.—_Fifteen pygmy sperm whales (Kogia
breviceps) and one dwarf sperm whale (Kogia sima) were involved in this UME.— Two pygmy sperm whales were
involved in a multispecies UME in North Carolina in January of 2005 (Hohn et al. 2006).— Although anthropogenic
noise was not definitively implicated, the January 2005 event was associated in time and space with naval sonar
activity.— Potential risk to this species and others from anthropogenic noise is of concern.

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.

Rehabilitation challenges for Kogia sp. are numerous due to limited knowledge regarding even the basic
biology of these species.— Advances in recent rehabilitation success has potential implications for future release and
tracking of animals at sea to potentially provide information on distribution, movements and habitat use of these
species (Manire et al. 2004).

STATUS OF STOCK

The western North Atlantic stock of dwarf sperm whales is not a strategic stock because the average annual
human-related mortality and serious injury rate does not exceed the PBR. 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 dwarf sperm whales Kegia—sp-
relative to OSP in the western U.S. Atlantic EEZ is unknown.— There are insufficient data to determine population
trends for this species. Fhese-This species are-is not listed as endangered or threatened under the Endangered

Spemes Act.— %%H%%MMWAAM#H@%&SS@SS—B@M&H@H#@F@S— Total-U-Sishery-related
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PYGMY SPERM WHALE (Kogia breviceps):
Western North Atlantic Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

The pygmy sperm whale (Kogia breviceps) appears to be distributed worldwide in temperate to tropical
waters (Caldwell and Caldwell 1989; McAlpine 2002).— Sightings of these animals in the western North Atlantic
occur in oceanic waters (Mullin and Fulling 2003; SEFSC unpublished data), although there are no stranding records
for the east Canadian coast (Willis and Baird 1998). Pygmy
sperm whales and dwarf sperm whales (K. sima) are difficult to
differentiate at sea (Caldwell and Caldwell 1989, Wursig et al.
2000), and sightings of either species are often categorized as
Kogia sp.—_Diagnostic morphological characters have been
useful in distinguishing the two Kogia species (Barros and
Duffield 2003; Handley 1966), thus enabling researchers to use
stranding data in distributional and ecological studies.
Specifically, the distance from the snout to the center of the
blowhole in proportion to the animal’s total length, as well as the
height of the dorsal fin in proportion to the animal’s total length,
can be used to differentiate between the two Kogia species when
such measurements are obtainable (Barros and Duffield 2003).
Duffield et al. (2003) propose using the molecular weights of
myoglobin and hemoglobin, as determined by blood or muscle

asNpa

40°Nq /L

35N ™ s

tissues of stranded animals, as a quick and robust way to provide b °
species confirmation. ’ o :
Using hematological as well as stable-isotope data, Barroset ™™ ; o
al. (1998) speculated that dwarf sperm whales may have a more X|o ! S—
pelagic distribution than pygmy sperm whales, and/or dive o J s Aealsveys

deeper during feeding bouts.— This may result in differential
exposure to marine debris, collision with vessels and other  *
anthropogenic activities between the two Kogia species.

The western North Atlantic Kogia sp. population is
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Figure 1.— Distribution of Kogia sp.

provisionally being considered a separate stock for management sightings from NEFSC and SEFSC
purposes, although there is currently no information to shipboard and aerial surveys during the
differentiate this stock from the northern Gulf of Mexico summer in— 2004.— Isobaths are at 100
stock(s).—_Additional morphological, genetic and/or behavioral m, 1,000 m— and 4,000 m.—

data are needed to provide further information on stock ) )
delineation.

POPULATION SIZE
Total numbers of pygmy sperm whales off the U.S. or Canadian Atlantic coast are unknown, although estimates
from selected regions of the habitat do exist for select time periods.— Because Kogia breviceps and Kogia sima are
difficult to differentiate at sea, the reported abundance estimates prior to the 2011 estimate are for both species of
Kogia.— The best abundance estimate for pygmy sperm whales is the result of the 2011 survey—741 (CV=0.40).Fhe
i a) K I I a¥a) m I ) ha A nti Q




Earlier abundance estimates
Please see Appendix IV for a summarv of abundance estimates, mcludinq earlier estimates and survey

descriptions.An

Recent surveys and abundance estimates

An abundance estimate of 358 (CV= 0.44) Kogia sp. was obtained from a line-transect sighting survey
conducted during June 12 to August 4, 2004 by a ship and plane that surveyed 10,761 km of track line in waters
north of— Maryland (38° N) to the Bay of Fundy (45° N) (Table 1; Palka 2006).— Shipboard data were collected
using the two independent team line-transect method and analyzed using the modified direct duplicate method
(Palka 1995) accounting for biases due to school size and other potential covariates, reactive movements (Palka and
Hammond 2001), and g(0), the probability of detecting a group on the track line.—_Aerial 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).

A survey of the U.S. Atlantic outer continental shelf and continental slope (water depths > 50 m) between 27.5
and 38 °N latitude was conducted during June-August, 2004.— The survey employed two independent visual teams
searching with 25x bigeye binoculars.— Survey effort was stratified to include increased effort along the continental
shelf break and Gulf Stream front in the Mid-Atlanticmid-Atlantic. The survey included 5,659 km of trackline, and
accomplished a total of 473 cetacean sightings.— Sightings were most frequent in waters north of Cape Hatteras,
North Carolina along the shelf break.— Data were corrected for visibility bias g(0) and group-size bias and analyzed
using line-transect distance analysis (Palka 1995; Buckland et al. 2001).— The resulting abundance estimate for
Kogia sp. between Florida and Maryland was 37 animals (CVV=0.75).

An abundance estimate of 741 (CV=0.40) pygmy sperm whales was generated from a shipboard and aerial survey
conducted during June-August 2011. The aerial portioned covered 6,850 km of tracklines that were over waters
from-Massachusetts-to-New Brunswick -Canada—{waters-north of New Jersey and shallower than the 100-m depth
contour-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 3,811 km of tracklines that were in water offshore of North Carolina to
Massachusetts (waters that were deeper than the 100-m depth contour out to beyond the US 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). 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 (MRDS) option in the computer program Distance (version 6.0, release 2,
Thomas et al. 2009). The abundance estimates of pygmy sperm whales include a percentage of the estimate of
animals identified as Kogia sp. (the two species being sometimes hard to distinquish). The percentage used is the
ratio of positively identified pygmy sperm whales to the total of positively identified pygmy sperm whales and
positively identified dwarf sperm whales; the CV of the abundance estimate includes the variance of the estimated
fraction. In addition, an abundance survey was conducted concurrently in the southern U.S. waters (from North
Carolina to Florida). The abundance estimates from this southern survey are being calculated and are not available at
this time.

Table 1. Summary of abundance estimates for the western North Atlantic Kogia sp. ?
Month, year, and area covered during each abundance survey, and resulting
abundance estimate (Nye) and coefficient of variation (CV).

Month/Year Area Npest CvV
Jun-Aug 2004 Maryland to Bay of Fundy 358 0.44
Jun-Aug 2004 Florida to Maryland 37 0.75
Jun-Aug 2004 Florida to Bay of Fundy (COMBINED) 395 0.40
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Jun-Aug 2011 | North Carolina to lower Bay of Fundy | 741 | 040
a. 2011 estimates are for pygmy sperm whales alone, not the Kogia sp.

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 pygmy sperm whaleskegia-sp- is 741395
animals (CV=0.40).- The minimum population estimate for pygmy sperm whales Kegia-sp—is 535285 animals.

Current Population Trend
The available information is insufficient to evaluate population trends for this species in the western North
Atlantic.

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”’recovery factor (MMPA Sec. 3. 16 U.S.C. 1362; Wade and Angliss 1997). The
minimum population size for pygmy sperm whaleskegia-sp. is 535285.— The maximum productivity rate is 0.04, the
default value for cetaceans. The “recevery”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 pygmy sperm whales Kegia-sp—is 255.4.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUS INJURY
Fishery Information

Detailed fishery information is reported in Appendix Ill. Total annual estimated average fishery-related mortality
and serious injury to these stocks during -20012006-2005-2010 was zero for pygmy sperm whaleskKegia-sp-, as there
were no reports of mortality or serious injury to these-this species.

Earlier Interactlons

Between 1992 and 2005, 1 Kogia sp.— was hooked, released alive and considered seriously injured in the pelagic
longline fishery in the Atlantic in 2000 (Yeung 2001).

Other Mortality

Ma#ne—AnM—Respereéeetety—peps—eemm—)—From 29942006 2@952010 51—127 pygmy sperm whales were

reported stranded along the U.S. Atlantic coast and Puerto Rico (Table 2). In addition, there were 5 records of
unidentified Kogia.
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Table 2. Dwarf and pygmy sperm whale (Kogia sima (Ks), Kogia breviceps (Kb) and Kogia sp. (Sp))
strandings along the Atlantic coast, 2006-2010. Strandings which were not reported to species have been
reported as Kogia sp. The level of technical expertise among stranding network personnel varies, and given
the potential difficulty in correctly identifying stranded Kogia whales to species, reports to specific species
should be viewed with caution.
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A Mid-Atlantiemid-Atlantic Offshore Small Cetacean UME, was declared when 33 small cetaceans stranded from
Maryland to Georgia between July 2004 and September 2004.—_The species involved are generally found offshore
and are not expected to strand along the coast.—_Fifteen pygmy sperm whales {(Kegia-breviceps)-and one dwarf
sperm whale {Kegia-sima)-were involved in this UME.— Two pygmy sperm whales were involved in a multispecies
UME in North Carolina in January of 2005 (Hohn et al. 2006).— Although anthropogenic noise was not definitively
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implicated, the January 2005 event was associated in time and space with naval sonar activity.— Potential risk to this
species and others from anthropogenic noise is of concern.

——There were 16 documented strandings of pygmy sperm whales along the U.S. Atlantic coast during 2006-
2010 which were classified as human interactions. In 2006, mortalites in Maine, North Carolina and Rhode Island (1
each) were classified as human interactions. In Massachusetts in 2007, a pygmy sperm whale was classified as a
human interaction because it was pushed off the beach. The animal was last seen swimming with its mother. Two
other human interaction cases were documented in 2007—one in South Carolina and one (fishery interaction) in
Virginia. In 2008, one animal in Georgia was classified as a human interaction. In 2009, there was a fishery
interaction stranding mortality in Massachusetts and a human interaction in South Carolina;. There were 7 strandings
classified as human interactions in 2010—3 in Florida, 2 in New Jersey and 2 in South Carolina (one of them
cIassrfred as a fishery mteractron)

H|stor|cal strandmg records (1883 1988) of pygmy sperm Whales in the southeastern U.S. (Credle 1988) and
strandings recorded during 1988-1997 (Barros et al. 1998) indicate that this species accounts for about 83% of all
Kogia sp. strandings in this area.— During the period 1990-October 1998, 21 pygmy sperm whale strandings
occurred in the northeastern U.S. (Delaware, New Jersey, New York and Virginia), whereas 194 strandings were
documented along the U.S. Atlantic coast between North Carolina and the Florida Keys in the same period.
Remains of plastic bags and other marine debris have been retrieved from the stomachs of 13 stranded pygmy sperm
whales in the southeastern U.S. (Barros et al. 1990, 1998), and at least on one occasion the ingestion of plastic
debris is believed to have been the cause of death.— During the period 1987-1994, 1 animal had possible propeller
cuts on its flukes.

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.

Rehabilitation challenges for Kogia sp. are numerous due to limited knowledge regarding even the basic
biology of these species.— Advances in recent rehabilitation success has potential implications for future release and
tracking of animals at sea to potentially provide information on distribution, movements and habitat use of these
species (Manire et al. 2004).

STATUS OF STOCK

The western North Atlantic stock of pygmy sperm whales is not a strategic stock because the average annual
human-related mortality and serious injury rate does not exceed the PBR. 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 Kegia-sp—pyamy sperm whales
relative to OSP in the western U.S. Atlantic EEZ is unknown. There are insufficient data to determine population
trends for this species. —Fhese-This species are-is not listed as endangered or threatened under the Endangered
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CUVIER'S BEAKED WHALE (Ziphius cavirostris):
Western North Atlantic Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

The distribution of Cuvier's beaked whales is poorly
known, and is based mainly on stranding records
(Leatherwood et al. 1976). Strandings have been reported
from Nova Scotia along the eastern U.S. coast south to
Florida, around the Gulf of Mexico, and within the
Caribbean (Leatherwood et al. 1976; CETAP 1982; Heyning
1989; Houston 1990; MacLeod et al. 2006; Jefferson et al.
2008). Stock structure in the North Atlantic is unknown.

Cuvier's beaked whale sightings have occurred
principally along the continental shelf edge in the Mid-
Atlantiemid-Atlantic region off the northeast U.S. coast
(CETAP 1982; Waring et al. 1992; Waring et al. 2001;
Hamazaki 2002; Palka 2006). Most sightings were in late
spring or summer.

POPULATION SIZE

The-total-number—of -Cuvier's—beaked-whales—off the
— However—several-Eestimates 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 one estimate of Cuvier’s
beaked whales alone. Observers have gained experience at
distinguishing between species of beaked whales,
enabling a single species estimate. Sightings are almost
exclusively in the continental shelf edge and continental
slope areas (Figure 1). The best abundance estimate for
Cuvier’s beaked whales is result of the 2011 survey—
5,611 (CV=0.42)the-sum-of the-estimatesfrom-the-two-2004

Earlier abundance estimates

Beaked Whales
@ shipboard surveys

+ aerial surveys

Figure 1. Distribution of beaked whale sightings from
NEFSC and SEFSC shipboard and aerial surveys during the
summers of 1995, 1998, 1999, 2002, 2004, 2006 and, 2007,
2008, and 2010. Isobaths are the 100-m, 1000-m and 4000-m

depth contours.

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. Further, due to changes in survey methodology these data should not be used to make comparisons to

more current estimates.
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Recent surveys and abundance estimates

——An abundance of 2,839 (CV=0.78) for beaked whales was estimated from a line-transect sighting survey
conducted during 12 June to 4 August 2004 by a ship and plane that surveyed 10,761 km of track line in waters
north of Maryland (38°N) to the Bay of Fundy (45°N) (Table 1: Palka 2006). Shipboard data were collected using
the two--independent--team _line-transect method and analyzed using the modified direct-direct-duplicate method (Palka
1995) accounting for biases due to school size and other potential covariates, reactive movements (Palka and Hammond
2001), and g(0), the probability of detecting a group on the track line. Aerial 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).

A shipboard survey of the U.S. Atlantic outer continental shelf and continental slope (water depths >50 m) between
Florida and Maryland (27.5 and 38°N latitude) was conducted during June-August, 2004. The survey employed two
independent visual teams searching with 25x bigeye binoculars. Survey effort was stratified to include increased effort
along the continental shelf break and Gulf Stream front in the Mid-Atlantiemid-Atlantic. The survey included 5,659 km of
trackline, and accomplished a total of 473 cetacean sightings. Sightings were most frequent in waters north of Cape
Hatteras, North Carolina along the shelf break. Data were corrected for visibility bias g(0) and group-size bias and
analyzed using line-transect distance analysis (Palka 1995; Buckland et al. 2001). The resulting abundance estimate for
beaked whales between Florida and Maryland was 674 animals (CV =0.36).

An abundance estimate of 922 (CV=1.47) undifferentiated beaked whales was obtained from an aerial survey
conducted in August 2006 which covered 10,676 km of trackline in the region -from the 20600-2000-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 5,611 (CV=0.42) Cuvier’s beaked whales was generated from a shipboard and aerial
survey conducted during June-August 2011. The aerial portioned covered 6,850 km of tracklines that were over
waters from-Massachusetts to-New Brunswick, Canada (waters north of New Jersey and shallower than the 100-m
depth-contour.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 3,811 km of tracklines that were in water 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 two-simultaneous team 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 (MRDS) option in the computer program Distance (version 6.0, release 2,
Thomas et al. 2009). In addition, an abundance survey was conducted concurrently in the southern US waters (from
North Carolina to Florida. The abundance estimates from this southern survey are being calculated and are not
available at this time.

Although the 1990-20112006 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
1990-20112004 data suggest that, seasonally, at least several thousand beaked whales are occupying these waters, with
highest levels of abundance in the Georges Bank region. NMFES surveys Reeentresults—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. prefers deep-water habitats (Mead 1989) the bias may be
substantial.

Table 1. Summary of abundance estimates for 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 (Npes) and coefficient of variation (CV).
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Month/Year Area Npest cv

Jun-Aug 2004 Maryland to the Bay of Fundy 2,839 0.78

Jun-Aug 2004 Florida to Maryland 674 0.36

Jun-Aug 2004 Florida to Bay of Fundy (COMBINED) 3,513 0.63

Aug 2006 S. Gulf of Maine to uprae\:vrBea:])(/:é)f Fundy to Gulf of St. 922 147

| Jul-Aug 2011° North Carolina to lower Bay of Fundy 5,611 0.42
| a. 2011estimates are for Cuvier’s beaked whales alone, not the undifferentiated complex.

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 Cuvier’s undifferentiated-beaked

whales is 3—51—35 611 (CV=0.6342). The mlnlmum population estlmate for &h&und#fere:mted—emnple*ef—beaked

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

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: length at birth is 2 to 3 m, length at sexual maturity is 6.1m 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 (Mitchell 1975; Mead 1984; Houston 1990).

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 “recevery’recovery factor (MMPA Sec. 3. 16 U.S.C. 1362; Wade and Angliss 1997). The
minimum population size for the-undifferentiated-complex-efCuvier’s beaked whales is 3,992.2,1544:484. The
maximum productivity rate is 0.04, the default value for cetaceans. The “receveryrecovery factor, which accounts
for endangered, depleted, threatened stocks, or stocks of unknown status relative to optimum sustainable population
(OSP) is assumed to be 0.5.0-4-because-the-C\/-for-the-fishery-mertality-estimate-exceeds-0-8: PBR for al-speciesin
the-undifferentiated-complex-ofCuvier’s beaked whales (Ziphius-and-Mesoplodon-spp-)-is 40.4517 lt-is-notpossible
to-determine-the- PBR-foronby-Cuvicrs-beaked-whales:

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUS INJURY

The 2006-2010 2603-2007 minimum tetal annual rate of human-caused -average-estimated-annual-mortality -of
Cuvier’s beaked whales averaged 0.4 animals per year. This is from two stranding records that showed signs of
human interaction (1 fishery and 1 vessel strike) (Table 3).in-fisheries-inthe U.S-Atlantic EEZ was 1.0-derived

from-average-annual-fishery-bycatch-of one-animal(Table 2)-

Fishery Information
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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.

Total annual estimated average fishery-related mortality or serious injury of this stock in 2006-2010 2003-2067

in the-U.S. observed fisheries was zero. listed-below-was-1-beaked-whale {C\/=1.0)Detailed fishery information is
reported in Appendix I11.

Earlier Interactions

There is no historical information available that documents incidental mortality of beaked whales 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. 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 analyses of biological samples (genetics and morphological analysis)
have been used to determine species identifications for some of the bycaught animals. Estimated bycatch mortality
by species is available for the 1994-1998 period. Prior estimates 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). The 1994-1998 estimates for Cuvier’s beaked whales are 1 in 1994
(0.14) and zero for the years 1995-1996 and 1998. There was no fishery during 1997. During July 1996, one beaked
whale was entangled and released alive with “gear in/around a single body part”.

Pelagic Longline

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 were reported prior to 2003 or in 2005-
2010.2007 The annual average estimated-average-combined mortality and serious injury in 2006-2010 was zero

Cuvier’s beaked whales.2003-2007-was-1t-beaked-whale (CV/=1.0:-Table 2)-

Other Mortality
During 2006-2010 eight Cuvier’s beaked whales stranded along the U.S. Atlantic coast (Table 3). Two animals
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AJse—sSeveraI unusual mass strandlngs of beaked Whales throughout their worldwide range have been associated with
naval activities (Cox et al. 2006; D’ Amico et al. 2009 Fernandez et al. 2005; Filadelfo et al. 2009). - During the mid-

to late 1980's 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. Necropsies 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 strandrng (| e., hyperthermra high endogenous catecholamrne
release) (Cox et aI 2006)7 2 v 3 as-a 3 3

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

supersaturatron with sonar exposure (Fernandez et al. 2005)

Table 3. Cuvier's beaked whale (Ziphius cavirostris) strandings along the U.S. Atlantic coast.
State 2006 2007 2008 2009 2010 Total
Massachusetts 1 0 0 0 0 1
New Jersey® 0 0 1 0 0 1
Georgia 1 0 1 0 0 2
South Carolina” 0 1 0 0 0 1
Florida 0 2 1 0 0 3
Total 2 3 3 0 0 8
a. -Animal in New Jersery in 2008 had fishing net and a wood fragment found in the GI tract.
b. Animal in South Carolina in 2007 displayed signs of having been involved in a boat collision.
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State 2003 2004 2005 2006 2007 Fotal
Massachusetts 1 1
NewJersey 1
Georgia® 1 2
Seuth-Carolina’ 2 1 3
Florida 1 3
Fotal 3 0 2 2 3 10

STATUS OF STOCK

FhisThe western North Atlantic stock of Cuvier’s beaked whale is not a strategic stock because average annual
human-related mortality and serious injury does not exceed PBR. The total U.S. fishery mortality and serious injury
for this group of species 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 Cuvier's beaked whale relative to OSP in the
U.S. Atlantic EEZ is unknown This species is not Ilsted as threatened or endangered under the Endangered Spemes
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BLAINVILLE’S BEAKED WHALE (Mesoplodon densirostris):
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 - ‘ﬁ{* A
whale, M. mirus; Gervais' beaked whale, M. - i | o L
europaeus; Blainville's beaked whale, M. g { 5
densirostris; and Sowerby's beaked whale, M. S 7
bidens (Mead 1989). These species are difficult to [
identify to the species level at sea; therefore, much ,c:f
of the available characterization for beaked whales
is to genus level only. Stock structure for each
species is unknown. Therefore, 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 (Ltonghurst
1998; Spalding et al. 2007).

The distribution of Mesoplodon spp. in the
northwest Atlantic is known principally from
stranding records (Mead 1989; Nawojchik 1994;
Mignucci-Giannoni et al. 1999; MacLeod et al.
2006; Jefferson et al. 2008). Off the U.S. Atlantic
coast, beaked whale (Mesoplodon spp.) sightings Beaked Whales
have occurred principally along the shelf-edge and D' :shipboard surveys
deeper oceanic waters (Figure 1; CETAP 1982; Ll e
Waring et al. 1992; Tove 1995; Waring et al.
2001; Hamazaki 2002; Palka 2006). Most

‘XV

Figure 24: NEFSC and SEFSC shipboard and aerial surveys

i'(?rfr‘;'sngsn‘é":;g " :atee pring and summer, which during the summers of 1995, 1998, 1999, 2002, 2004, 2006,
P urvey : and 2007, 2008, and 2010. Isobaths are the 100-m, 1000-m

Blainville's beaked whales have been reported
from southwestern Nova Scotia to Florida, and are
believed to be widely but sparsely distributed (Leatherwood et al. 1976; Mead 1989; Nicolas et al. 1993; MacLeod
et al. 2006; Jefferson et al. 2008). There are two records of strandings in Nova Scotia which probably represent
strays from the Gulf Stream (Mead 1989). They are considered rare in Canadian waters (Houston 1990).

and 4000-m depth contours.

POPULATION SIZE
The total number of Blainville's beaked whales off the eastern U.S. and Canadian Atlantic coast is unknown,
and seasonal abundance estimates are not available for this stock. However, 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). Sightings are almost excluswely in the contlnental shelf edge and continental slope areas
(Flgure 1). G s A

Earlier abundance estimates
Please see Appendix IV for a summary of abundance estimates, mcludlng earller estlmates and survey
descriptions. A AMSW - A3
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An abundance of 2,839 (CV=0.78) for beaked whales was estimated from a line transect sighting survey
conducted during June 12 to August 4, 2004 by a ship and plane that surveyed 10,761 km of track line in waters
north of Maryland (38°N) to the Bay of Fundy (45°N) (Table 1; Palka 2006). Shipboard data were collected using
the two independent team line-transect method and analyzed using the modified direct duplicate method (Palka
1995) accounting for biases due to school size and other potential covariates, reactive movements (Palka and
Hammond 2001), and g(0), the probability of detecting a group on the track line. Aerial 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).

A shipboard survey of the U.S. Atlantic outer continental shelf and continental slope (water depths > 50m)
between Florida and Maryland (27.5 and 38°N latitude) was conducted during June-August, 2004. The survey
employed two independent visual teams searching with 25x bigeye binoculars. Survey effort was stratified to
include increased effort along the continental shelf break and Gulf Sstream front in the Mid-Atlantiemid-Atlantic.
The survey included 5,659 km of trackline, and accomplished a total of 473 cetacean sightings. Sightings were most
frequent in waters north of Cape Hatteras, North Carolina along the shelf break. Data were corrected for visibility
bias (g(0)) and group-size bias and analyzed using line-transect distance analysis (Palka 1995; Buckland et al.

2001). The resulting abundance estimate for beaked whales between Florida and Maryland was 674 animals (CV
=0.36).

An abundance estimate of 922 (CV=1.47) undifferentiated beaked 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.)

No beaked whales sightedings during a shipboard and aerial abundance survev conducted during June- Auqust
2011 were identified as Blainville’s beaked whales 8
during—June-August-2011. —The aerial portioned covered 6 850 km of trackllnes that were over waters frem
Massachusetts to-New Brunswick Canada {waters north of New Jersey and shallower than the 100-m depth
contour.depth contour through the US-and Canadian-Gulf of MaineUS and Canadian Gulf of Maine, and up to and
including the lower Bay of Fundy). The shipboard portioned covered 3,811 km of tracklines that were in water
offshore of North Carolina to Massachusetts (waters that were deeper than the 100-m depth contour out to beyond
the US EEZ). In addition, an abundance survey was conducted concurrently in the southern US waters (from North
Carolina to Florida);. The abundance estimates from this southern survey are being calculated and are not available
at this time.

Although the 1990-20112006 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 1990-20112004 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 survey results Reeent-results
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. prefers deep-water habitats (Mead 1989) the
bias may be substantial.

Table 1. Summary of abundance estimates for 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 (Npes) and coefficient of variation (CV).
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Month/Year Area Npest CcVv
Aug-2002 CeorgesBanlioMoinecoast 822 0.81
Jun-Aug 2004 Maryland to the Bay of Fundy 2,839 0.78
Jun-Aug 2004 Florida to Maryland 674 0.36
Jun-Aug 2004 Florida to Bay of Fundy (COMBINED) 3,513 0.63
Aug 2006 S. Gulf of Maine to upper Bay of Fundy to Gulf of St. 922 1.47

Lawrence

Minimum Population Estimate
Present data are |nsuff|C|ent— to calculate a m|n|mum populatlon estlmate for this stock. Ihe—nmnrrn&m—pepuiaﬂen

Current Population Trend
There are insufficient data to determine population trends for these species.

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 3m, length at sexual maturity 6.1m 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 “receveryrecovery factor (MMPA Sec. 3. 16 U.S.C. 1362; Wade and Angliss 1997). The minimum population
size for the undifferentiated complex of beaked whales is 2,154. The maximum productivity rate is 0.04, the default value
for cetaceans. The “recovers”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. O#beeausethe@k/—feﬁheirshery
mortalityestimate—exceeds—0-8: PBR for the western North Atlantlc stock of Blaanllle s beaked whales is unknown
because the minimum populatlon size is unknown a 3 a

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUS INJURY
The 2006-20102003-2007 total average estlmated annual mortallty of Blamvﬂle s beaked whales in flshenes in the

U.S. Atlantic EEZ is 0.2 323 : 2 a
amrnal—frern—ebsewed—ﬁshenes—@able—%—and—abased on one stranded anlmal I|ker kllled in 2007 by flshery

entanglement (Table 3).

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 flshery-related mortallty or serious |njury of this stock in 2006 2010 |n U.S. flsherles was




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. None of the animals were
identified as Blainville’s beaked whales. Estimated annual fishery-related mortality for unidentified Mesoplodon
beaked whales during this period was 0 in 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 in/around 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 were reported prior to 2003 or in 2004 —
2010.2007 The estimated average combined mortality in 2006-20102003-2007 was zerol beaked whales.

(CV=10)Fable2)

Table 25 mmar{f of the HG'dema| mertallty of Beaked—whales {Zlﬁmb}s—eawresms anéﬁMesepiedeﬂ sp—%by

Fishery Years | Messels® | DataType | Observer | Observed | Observed | Estimated | Estimated | Estimated | Estimated | Mean
: Coverage | Serious |Mortality | Serious | Mortality | Cembined CVs Annual
Longline 63;-60,-60; | Obs-—Data 0607 50-0:0;| 0.0 et 0 5:370:-0-0; [1:0-0:0-0;
(excluding 03-07| 6362 | Logbook 08 0 0,0.0 60 0,0,0,0 0 0 1(1.0)
NED E} be :
TOTAL

Other Mortality
From 19922006-20102002, a total of 123694 Blainville’s beaked whales stranded along the U.S. Atlantic coast

between FIorlda and Massachusetts (NMFS unpubllshed data) Ihs—melades—@i%%aek@e&ene—tenta%w&@enﬂﬁeaﬂen}




o0One anlmal in 2007 that stranded in South

_ AldsersSeveral 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 1980's 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 phy3|cal strandlng (| e., hyperthermla hlgh endogenous catecholamine release) (Cox et aI 2006) Qeeanﬁonsewauen

mals-w ; N nteraction: Fourteen beaked Whales (mostlv Cuwer s beaked
whales but also |ncIud|nq Gervals and Blamvﬂle 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 2. Blainville's beaked whale (Mesoplodon densirostris) strandings along the U.S. Atlantic coast.

cinte 2006 2007 2008 2009 2010 ol
North Carolina 1 1 1 0 0 3
South
Carolina® 0 1 0 0 0 1
Total 1 2 1 0 0 4

a. Animal in South Carolina in 2007 is classified as a fishery interaction due to entanglement marks around its peduncle.
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M- Meseplodon

Rhode
- - - - - 1 1

North
: I - 1 1 1 1 1 5

South
- . g - - 1 - 1 - 2
Puerto-Rico - 1 - - - - 1
Total 0 2 2 1 2 2 9
mﬁ. i i i i i ifi i i i ,MWMM

peduncle:
STATUS OF STOCK

The western North Atlantic stock of Blainville’s beaked whale is not a strategic stock. There are insufficient
data to determine the population size or trends, and PBR cannot be calculated for this stock. The permanent closure
of the pelagic drift gillnet fishery has eliminated the principal known source of incidental fishery mortality, and a
single 2007 stranding record was the only fishery-related mortality and serious injury observed during the recent 5-
year (2006-2010) period. Therefore, total U.S. fishery-related mortality and serious injury rate can be considered to
be insignificant and approaching zero. The status of Blainville’s beaked whales relative to OSP in U.S. Atlantic EEZ

|s unknown This species |s not listed as threatened or endangered under the Endangered Speues Act. Fhereare
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GERVAIS’ BEAKED WHALE (Mesoplodon europaeus):
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 ﬁy
Atlantic. These include True's beaked whale, B
Mesoplodon mirus; Gervais' beaked whale, M. , .;,/

europaeus; Blainville's beaked whale, M. densirostris;
and Sowerby's beaked whale, M. bidens (Mead 1989).
These species are difficult to identify to the species = o
level at sea; therefore, much of the available ol j AwJ+v++’~’§§ e
characterization for beaked whales is to genus level ‘ H\,S{ € .
only. Stock structure for each species is unknown.
Therefore, 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 (

1998; Spalding et al. 2007).

The distribution of Mesoplodon spp. in the
northwest Atlantic is known principally from stranding
records (Mead 1989; Nawojchik 1994; Mignucci-
Giannoni et al. 1999; MacLeod et al. 2006; Jefferson et
al. 2008). Off the U.S. Atlantic coast, beaked whale
(Mesoplodon spp.) sightings have occurred principally o
along the shelf-edge and deeper oceanic waters (Figure @  shipboard sunveys
1; CETAP 1982; Waring et al. 1992; Tove 1995; Al L
Waring et al. 2001; Hamazaki 2002; Palka 2006). Most
sightings were in late spring and summer, which

corresponds to survey effort. . . .
Gervais' beaked whales are believed to be Figure1: NEFSC and SEFSC shipboard and aerial surveys

principally oceanic, and strandings have been reported during the summers of 1995, 1998, 1999, 2002, 2004, 2006,
from Cape Cod Bay to Florida, into the Caribbean and and 2007, 2008, and 2010. Isobaths are the 100-m, 1000-m and
the Gulf of Mexico (NMFS unpublished data; #000-m depth contours.

Leatherwood et al. 1976; Mead 1989; MacLeod et al. 2006; Jefferson et al. 2008). This is the most common species

of Mesoplodon to strand along the U.S. Atlantic coast. The northernmost stranding was on Cape Cod

POPULATION SIZE

The total number of Gervais’ beaked whales off the eastern U.S. and Canadian Atlantic coast is unknown.
However, 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 one estimate of Gervais’ beaked
whales alone. Sightings are almost exclusively in the continental shelf edge and continental slope areas (Figure 1).
The best abundance estimate for Gervais’ beaked whales is the result of the 2011 survey — 1,945 (CVV=1.0).

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 data should not be used to make comparisons to more current
estimates.

Recent surveys and abundance estimates
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An abundance of 2,839 (CV=0.78) for beaked whales was estimated from a line transect sighting survey conducted

| during June 12 to August 4, 2004 by a ship and plane that surveyed 10,761 km of track-line in waters north of Maryland

(38°N) to the Bay of Fundy (45°N) (Table 1; Palka 2006). Shipboard data were collected using the two independent team

line-transect method and analyzed using the modified direct duplicate method (Palka 1995) accounting for biases due to

school size and other potential covariates, reactive movements (Palka and Hammond 2001), and g(0), the probability of

detecting a group on the track line. Aerial 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).

A shipboard survey of the U.S. Atlantic outer continental shelf and continental slope (water depths > 50m) between
Florida and Maryland (27.5 and 38°N latitude) was conducted during June-August, 2004. The survey employed two
independent visual teams searching with 25x bigeye binoculars. Survey effort was stratified to include increased effort

| along the continental shelf break and Gulf stream front in the Mid-Atlantiemid-Atlantic. The survey included 5,659 km of
trackline, and accomplished a total of 473 cetacean sightings. Sightings were most frequent in waters north of Cape
Hatteras, North Carolina along the shelf break. Data were corrected for visibility bias (g(0)) and group-size bias and
analyzed using line-transect distance analysis (Palka 1995; Buckland et al. 2001). The resulting abundance estimate for
beaked whales between Florida and Maryland was 674 animals (CV =0.36).

An abundance estimate of 922 (CV=1.47) undifferentiated beaked 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.).

An abundance estimate of 1,945 (CV=1.00) Gervais’ beaked whales was generated from a shipboard and aerial
survey conducted during June - August 2011. The aerial portioned covered 6,850 km of tracklines that were over
waters north of New Jersey and shallower than the 100-m
depth-centour;depth contour through the U.S. and Canadian Gulf of Maine and up to and including the lower Bay of
Fundyj. -The shipboard portioned covered 3,811 km of tracklines that were in water offshore of North Carolina to
Massachusetts (waters that were deeper than the 100-m depth contour out to beyond the U.S. EEZ).

(MRDBS)-
The abundance estimate includes a percentage of the estimate of animals identified as
Mesoplodon spp. The percentage used is the ratio of positively identified Gervais’ beaked whales to the total of
positively identified Sowerby’s beaked whales and positively identified Gervais’ beaked whales; the CV of the
| abundance estimate includes the variance of the estimated fraction. In addition, an abundance survey was conducted
concurrently in the southern US waters (from North Carolina to Florida, The abundance estimates from this southern
survey are being calculated and are not available at this time.

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. prefers deep-water habitats (Mead 1989) the
bias may be substantial.

Table 1. Summary of abundance estimates for 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 (Npes) and coefficient of variation (CV).

Month/Year Area Npest Ccv

Jun-Aug 2004 Maryland to the Bay of Fundy 2,839 0.78
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Jun-Aug 2004 Florida to Maryland 674 0.36

Jun-Aug 2004 Florida to Bay of Fundy (COMBINED) 3,513 0.63

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

Jun-Aug 2011° North Carolina to lower Bay of Fundy 1,945 1.00

82011estimates are for Gervais’ beaked whales alone, not the undifferentiated complex.

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 Gervais’ beaked whales -is 1,945
(CV=1.00). The minimum population estimate for Gervais’ beaked whales is 966.

Current Population Trend
There are insufficient data to determine population trends for these-this species.

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 “recevery”recovery factor (MMPA Sec. 3. 16 U.S.C. 1362; Wade and Angliss 1997). The
minimum population size for the undifferentiated complex of beaked whales is 2,154. The maximum productivity
rate is 0.04, the default value for cetaceans. The “recevery”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 Gervais’ beaked whales is 109.7.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUS INJURY
The 2006-2010 total average estimated annual mortality of Gervais’ beaked whales in observed fisheries in the
U.S. Atlantic EEZ is zero.

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 2006-2010- in U.S. fisheries was
zero. Detailed fishery information is reported in Appendix Il1.

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
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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, although none of the animals were identified as Gervais’ beaked whales. Estimated
annual fishery-related mortality for unidentified Mesoplodon beaked whales during this period was 0 in 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 in/around 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 were reported prior to 2003 or in 2004 —
2010. The annual average combined mortality and serious injury in 2006-2010 was zero beaked whales.

Other Mortality

During 2006-2010, 17 Gervais’ beaked whales stranded along the U.S. Atlantic coast (Table 2). None of these
animals displayed signs of human interaction.

Several unusual mass strandings of beaked whales in North Atlantic marine environments have been
associated with naval activities(D’Amico et al. 2009; Filadelfo et al. 2009. During the mid- to late 1980's 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 was associated
with low frequency acoustic sonar tests conducted by the North Atlantic Treaty Organization (Frantzis 1998;
A’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
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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. Gervais’ beaked whale (Mesoplodon europaeus) strandings along the U.S. Atlantic coast.

State 2006 2007 2008 2009 2010 Total
New Jersey 0 0 1 0 1 2
Maryland 0 0 0 1 1 5
Virginia 0 1 0 1 1 3
North Carolina 0 1 0 1 1 3
Georgia 0 0 0 0 1 1
Florida 0 1 2 2 1 6
Total 0 3 3 5 6 17
STATUS OF STOCK

Thisewestern North Atlantic stock of Gervais’ beaked whale is not a strategic stock because average annual
human-related mortality and serious injury does not exceed PBR. The total U.S. fishery mortality and serious injury
for this group of species 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 Gervais’ beaked whales relative to OSP in U.S.
Atlantic EEZ is unknown. This species is not listed as threatened or endangered under the Endangered Species Act.



http://ocr.org/research/impacts/military-associated-strandings.pdf
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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 (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. Therefore, 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 distribution of Mesoplodon spp. in the
northwest Atlantic is known principally from stranding
records (Mead 1989; Nawojchik 1994; Mignucci- ]
Giannoni et al. 1999; MacLeod et al. 2006). Off the _j
U.S. Atlantic coast, beaked whale (Ziphius and
Mesoplodon spp.) sightings have occurred principally
along the shelf-edge and deeper oceanic waters (Figure
1, CETAP 1982; Waring et al. 1992; Tove 1995;  Beaked Whales
Waring et al. 2001; Hamazaki 2002; Palka 2006). Most il s
sightings were in late spring and summer, which
corresponds to survey effort.

Sowerby's beaked whales have been reported from
New England waters north to the ice pack (e.g., Davis

Figure 1: NDistribution of beaked whale sightings from
Strait), and individuals are seen along the NEFSC and SEFSC shipboard and aerial surveys during the
Newfoundland_-coast in summer (Leatherwood et al. summers of 1995, 1998, 1999, 2002, 2004, 2006, ard-2007,
1976: Mead 1989~ MacLeod et al. 2006: Jefferson et 2008 and 2010. Isobaths are the 100-m, 1000-m and 4000-m

al. 2008). Furthermore, a single stranding occurred off depth contours.

the Florida west coast (Mead 1989). This species is considered rare in Canadian waters (Lien et al. 1990) et-al-
1990)-and has been designated as “Special Concern” by the Committee ©Or-0n the Status of -Endangered Wildlife in
Canada (COSEWIC).

POPULATION SIZE

Hewever—sSeveral estlmates of the undlfferentlated complex of beaked whales (ZIphIUS and Mesoplodon spp ) from
selected regions are available for select time periods (Barlow et al. 2006)-), as well as one estimate of Sowerby’s
beaked whales alone--. Sightings are almost exclusively in the continental shelf edge and continental slope areas
(Figure 1). The best abundance estlmate for S owerby s beaked Whales is the result of the 2011 survey — 3,748

(CV 0.86). ). 8 A a animals-id 3




Earlier abundance estimates
Please see Appendix IV for a summary of abundance estimates, including earlier estimates and survey
descrlptlons Due to changes i in survey methodoloqv these data should not be used to make compansons to more current

—An abundance of 2,839 (CV 0 78) for beaked Whales was estlmated from a line transect sighting survey
conducted during June 12 to August 4, 2004 by a ship and plane that surveyed 10,761 km of track line in waters
north of Maryland (38°N) to the Bay of Fundy (45°N) (Table 1; Palka 2006). Shipboard data were collected using
the two independent team line-transect method and analyzed using the modified direct duplicate method (Palka
1995) accounting for biases due to school size and other potential covariates, reactive movements (Palka and
Hammond 2001), and g(0), the probability of detecting a group on the track line. Aerial 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).

A shipboard survey of the U.S. Atlantic outer continental shelf and continental slope (water depths > 50m)
between Florida and Maryland (27.5 and 38°N latitude) was conducted during June-August, 2004. The survey
employed two independent visual teams searching with 25x bigeye binoculars. Survey effort was stratified to
include increased effort along the continental shelf break and Gulf stream front in the Mid-Atlantiemid-Atlantic. The
survey included 5,659 km of trackline, and accomplished a total of 473 cetacean sightings. Sightings were most
frequent in waters north of Cape Hatteras, North Carolina along the shelf break. Data were corrected for visibility
bias (g(0)) and group-size bias and analyzed using line-transect distance analysis (Palka 1995; Buckland et al.

2001). The resulting abundance estimate for beaked whales between Florida and Maryland was 674 animals (CV
=0.36).

An abundance estimate of 922 (CV=1.47) undifferentiated beaked 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.)

An abundance estimate of 3,748 (CV=0.86) Sowerby’s beaked whales was generated from a shipboard and
aerial survey conducted during June—--August 2011. The aerial portioned covered 6,850 km of tracklines that were
over waters from-Massachusetts to New Brunswick Canada(waters-north of New Jersey and shallower than the
100-m depth-conteur.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 3,811 km of tracklines that were in water offshore of North
Carolina to Massachusetts (waters that were deeper than the 100-m depth contour out to beyond the U.S. EEZ). The
abundance estimate includes a percentage of the estimate of animals identified as Mesoplodon spp. The percentage
used is the ratio of positively identified Sowerby’s beaked whales to the total of positively identified Sowerby’s
beaked whales and positively identified Gervais’ beaked whales; the CV of the abundance estimate includes the
variance of the estimated fraction. 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). 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 (MRBS}-—option in the

115




In addition, an abundance survey was
conducted concurrently in the southern US waters (from North Carolina to Florida);. The abundance estimates from
this southern survey are being calculated and are not available at this time.

Although the 1990-20112006 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 1990-20112004 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 Recentresults 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. prefers deep-water habitats (Mead 1989) the
bias may be substantial.

Table 1. Summary of abundance estimates for 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 (Nyes) and coefficient of variation (CV).

Month/Year Area Nbest cVv

Aug-2002 Georges-Bank-to-Maine-coast 822 0.81
Jun-Aug 2004 Maryland to the Bay of Fundy 2,839 0.78
Jun-Aug 2004 Florida to Maryland 674 0.36
Jun-Aug 2004 Florida to Bay of Fundy (COMBINED) 3,513 0.63
Aug 2006 S. Gulf of Maine to upper Bay of Fundy to Gulf of St. 922 147

Lawrence
Juni-Aug 20112 North Carolina to lower Bay of Fundy 3,748 0.86

42011estimates are for Sowerby’s beaked whales alone, not the undifferentiated complex

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 Sowerby’s the-undifferentiated
complex-of-beaked whales QZIpMHsand—Mesepleden—spp—) is 3 748 (CV 0. 86),3,513—(@/——&63} and the

minimum population estimate is 2,0082,154-

only-Sowerby’s-beaked-whales.

Current Population Trend
There are insufficient data to determine population trends for these-this species.

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 3m, length at sexual
maturity 6.1m for females, and 5.5m 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 “recoveryrecovery factor (MMPA Sec. 3. 16 U.S.C. 1362; Wade and Angliss 1997). The
minimum population size for the undifferentiated complex of beaked whales is 2,154. The maximum productivity
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| rate is 0.04, the default value for cetaceans. The “receveryrecovery 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. 8:4 because-the-C\-forthe fishery-mortality-estimate-exceeds-0.8-PBR for Sowerby’s all-species
in-the-undifferentiated-complex-of-heaked whales (Ziphius-and-Meseplodon-spp-) is 20. 17 H-is-notpossible-to
determinethe PERR foronly Sowerbvic-beakedwhales

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUS INJURY
The 2006-2010 2003-2007 total average estlmated annual mortallty of Sewer—bye beaked Whales in observed
flsherles in the U.S. Atlantlc EEZ is zero.12a

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 2006-2010 2003-2007 in the

U.S. fisheries was zero. listed-below was-1-beaked-whale{C\/=1.0;Table-1)-Detailed fishery information is
reported in Appendix I11.

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
01in 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 in/around 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 were reported prior to 2003 or in 2004 —
2010.2007 The estimated average combined mortality in 2006-2010 2003-2007 was zero beaked whales.
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Other Mortality
During 2006-2010 three Sowerby’s beaked whales stranded along the U.S. Atlantic coast (Table 3). None of
these animals showed ewdence of a human mteractlon FF@J%—LQQ%—%OO%@%O—HQHL@#@Q—LZ%—bea@dANhales

_ ——Adse;sSeveral 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 1980's 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; DA’ 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.,
hyperthermla hlgh endogenous catecholamlne release) (Cox et aI 2006) Qeean@ensen@ﬂen@esearehha&assembled

v-hay /-generated-noise:
—aeeesseel—Z—l—@et—Z@QQ} Fourteen beaked whales

(mostly CUVIer s beaked whales but also Includlnq Gervals 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).



http://ocr.org/research/impacts/military-associated-strandings.pdf

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

State 2006 007 2008 2009 2010 Total
Rhode Island 0 1 0 0 0 1
Virginia 0 0 0 2 0 2
Total 0 1 0 2 0 3

STATUS OF STOCK
Thise western North Atlantic stock of Sowerby’s beaked whale is not a strategic stock because average annual
human-related mortality and serious injury does not exceed PBR. The total U.S. fishery mortality and serious injury
for this group of species 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 Sowerby’s beaked whales relative to OSP in
U.S. Atlantic EEZ is unknown This species is not I|sted as threatened or endangered under the Endangered Spemes
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TRUE’S BEAKED WHALE (Mesoplodon mirus):
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 (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._Therefore, 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 distribution of Mesoplodon spp. in the
northwest Atlantic is known principally from stranding
records (Mead 1989; Nawojchik 1994; Mignucci-
Giannoni et al. 1999; MacLeod et al. 2006; Jefferson et
al. 2008). Off the U.S. Atlantic coast, beaked whale
(Mesoplodon spp.) sightings have occurred principally
along the shelf-edge and deeper oceanic waters (Figure
1; CETAP 1982; Waring et al. 1992; Tove 1995; Beaked Whales
Waring et al. 2001; Hamazaki 2002; Palka 2006). Most . e
sightings were in late spring and summer, which
corresponds to survey effort.

True's beaked whale is a temperate-water species
that has been reported from Cape Breton Island, Nova Figure 1: NEFSC and SEFSC shipboard and aerial surveys
Scotia, to the Bahamas (Leatherwood et al. 1976; Mead  during the summers of 1995, 1998, 1999, 2002, 2004,-an¢ 2006,

1989; MacLeod et al. 2006, Jefferson et al. 2008 ). It is 2008, and 2010. Isobaths are the 100-m, 1000-m and 4000-m
considered rare in Canadian waters (Houston 1990). denth contours.

POPULATION SIZE

The total number of True’s beaked whales off the eastern U.S. and Canadian Atlantic coast is unknown, and
seasonal abundance estimates are not available for this stock. However, 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). Sightings are almost excluswely in the contlnental shelf edge and contlnental slope areas
(Flgure 1). .

Earlier abundance estimates
Please see Appendix IV for a summary of abundance estlmates including earller estlmates and survey
descrlptlons AMS-W Alade-3 i

Recent surveys and abundance estimates
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—An abundance of 2, 839 (CV 0. 78) for beaked whales was estlmated from a line transect sighting survey
conducted during June 12 to August 4, 2004 by a ship and plane that surveyed 10,761 km of track line in waters
north of Maryland (38°N) to the Bay of Fundy (45°N) (Table 1; Palka 2006). Shipboard data were collected using
the two independent team line-transect method and analyzed using the modified direct duplicate method (Palka
1995) accounting for biases due to school size and other potential covariates, reactive movements (Palka and
Hammond 2001), and g(0), the probability of detecting a group on the track line. Aerial 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).

A shipboard survey of the U.S. Atlantic outer continental shelf and continental slope (water depths > 50m)
between Florida and Maryland (27.5 and 38°N latitude) was conducted during June-August, 2004. The survey
employed two independent visual teams searching with 25x bigeye binoculars. Survey effort was stratified to
include increased effort along the continental shelf break and Gulf Sstream front in the Mid-Atlantiemid-Atlantic.
The survey included 5,659 km of trackline, and accomplished a total of 473 cetacean sightings. Sightings were most
frequent in waters North of Cape Hatteras, North Carolina along the shelf break. Data were corrected for visibility
bias (g(0)) and group-size bias and analyzed using line-transect distance analysis (Palka 1995; Buckland et al.
2001). The resulting abundance estimate for beaked whales between Florida and Maryland was 674 animals (CV
=0.36).

An abundance estimate of 922 (CV=1.47) undifferentiated beaked 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.)

No beaked whales sightings-were identified as True’s beaked whales during a shipboard and aerial abundance
survey conducted during June-August 2011. The aerial portioned covered 6,850 km of tracklines that were over
waters from-Massachusettste-New Brunswick Canada-{waters-north of New Jersey and shallower than the 100-m
depth-conteur.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 3,811 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). In addition, an
abundance survey was conducted concurrently in the southern US waters (from North Carolina to Florida);. The
abundance estimates from this southern survey are being calculated and are not available at this time.

Although the 1990-20112006 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 1990-20112004 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 survey results Recent-results
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. prefers deep-water habitats (Mead 1989) the
bias may be substantial.

Table 1. Summary of abundance estimates for 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 (Npes) and coefficient of variation (CV).

Month/Year Area Npest Ccv

Akg2002 Georges-Bank-to-Maine-coast 822 081
Jun-Aug 2004 Maryland to the Bay of Fundy 2,839 0.78
Jun-Aug 2004 Florida to Maryland 674 0.36
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Jun-Aug 2004 Florida to Bay of Fundy (COMBINED) 3,513 0.63

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

922 1.47
Lawrence

Aug 2006

Minimum Population Estimate
Present data are |nsuff|C|ent to calculate a_ minimum populatlon estimate for this stock. Ihe—mtmmum

Current Population Trend
There are insufficient data to determine population trends for these-this species.

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 3m, length at sexual
maturity 6.1m 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 “recevery”recovery factor (MMPA Sec. 3. 16 U.S.C. 1362; Wade and Angliss 1997). The
minimum population size for the undifferentiated complex of beaked whales is 2,154. The maximum productivity
rate is 0.04, the default value for cetaceans. The “recevers”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 the western North Atlantic stock of True’s beaked whales is unknown because the
minimum population size is unknown

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUS INJURY
The 2006-20102003-2007 total average estlmated annual mortallty of True S beaked Whales in observed
flshenes in the u.S. Atlantlc EEZ is zero.1:2-3 : 2 av

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 2006-20102063-2007 in the

U.S. fisheries was zero. listed-belowwas—1beaked-whale(C\/=1.0)(Fable—1)—Detailed fishery information is
reported in Appendix I11.

Earlier Interactions
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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 True’s
beaked whales, bycatch estimates were 0 in 1994, 1 (0) in 1995, 2 (0.26) in 1996 and 2 (0) in 1998. Estimated
annual fishery-related mortality for unidentified Mesoplodon beaked whales during this period was 0 in 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 in/around 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 were reported prior to 2003 or in 2004 -
2010200%. The estimated average combined mortality in 2006-20102003-2007 was zeroi— beaked whales.

(CV=10)Fable2)

Table 25 mmar{f of the neldental mertallty of Beaked—\Alhales {ZFBh’\LHS—Ga‘V'I'FGSt—H-S anePMeseperdeH sp—%by

Fishery Years | Messels® | DataType | Observer | Observed | Observed | Estimated | Estimated | Estimated | Estimated | Mean
¢ Coverage | Serious |Mortality | Serious | Mortality | Cembined CVs Annual
Longline 63-60,-60; | Obs—Data 0607 50-0:0;| 0.0 05:3-0:0; 0 5:370:-0-0; [1:0-0:0-0;
(excluding 03-07| 6362 | Logbook 08 0 0,0.0 60 0,0,0,0 0 0 1(1.0)
NED E} be :
TOTAL

Other Mortality
During 2006-2010, two True’s beaked whales stranded alonq the U.S. Atlantic coast (Table 3). Neither of
these animals showed evidence of a human interaction. a-tota 3 3 3 3




Adse—sSeveral unusual mass strandings of beaked whales throughout their worldwide range have been
associated with naval activities_activities (D’ Amico et al. 2009 Filadelfo et al. 2009. During the mid- to late 1980's
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 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; A’ 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 phyS|caI strandlng (i.e., hyperthermla hlgh
endogenous catecholamlne release) (Cox et al. 2006) v Reses 453 3

mmm%m%mmmww%%m 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. True's beaked whale (Mesoplodon mirus) strandings along the U.S. Atlantic coast.

State 2006 2007 2008 2009 2010 Total
New Jersey 0 1 0 0 0 1
New York 0 1 0 0 0 1

Total 0 2 0 0 0 2
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State 2003 2004 2005 2006 2007 Total
M-miruds

SPP=
Rhode-lsland 1 1
New-Jersay 1 1
New-York 1 1
Virginia® 1 1
1 2
2 2 6

STATUS OF STOCK
The vvestem North Atlantlc stock of True’ s beaked vvhale |s not a stratemc stock

cannot be calculated for th|s stock. Although-a-species-specHic-PBR-cannot-be-determined—tThe 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 (2006-2010) period.
Ttherefore, total U.S. fishery-related mortality and serious injury rate can be considered to be insignificant and
approaching zero-moriality-and-serious—njury—rate. The status of True’s beaked whales relative to OSP in U.S.

Atlantic EEZ is unknown ThIS species |s not I|sted as threatened or endanqered under the Endanqered Soemes Act.
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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, o o p
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. —-[Therefore, 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 (Llonghurst

25 Risso's dolphin o

D shipboard surveys

1998; Spalding et al. 2007).3 In 2006, a + o
rehabilitated adult male Risso’s
dolphin stranded and released in the Gulf of

Mexico off Florida was tracked via satellite to

| waters off Delaware (Wells et al. 2009). The Gulfof ~ Figure 1. Distribution of Risso’s dolphin sightings
Mexico_—and Atlantic stocks are currently being from NEFSC and SEFSC shipboard and aerial surveys

treated as two separate stocks. during the summers of 1995, 1998, 1999, 2002, 2004-,
2006,-and 2007, 2008 and 2010. Isobaths are the 100-
POPULATION SIZE m, 1,000-m, and 4,000-m depth contours.

eight-Nine abundance estimates are available for Risso’s dolphins from selected regions for select time periods.
Sightings were almost exclusively in continental shelf edge and continental slope areas (Figure 1). The best
abundance estimate for Risso’s dolphins is the result of the 2011 survey—sum-of-the-estimates—from-the-two-2004

U%—Aﬂanﬂ%ﬂwey& 17,734 (CV 0. 42)2941@(@#—9%9)4#%%%&#%—#9#9—%4%—9%%&5
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Earlier abundance estimates
Please see aAppendix IV for a summary of abundance estimates, including earlier abundanee-estiestimates_and

Recent surveys and abundance estimates

An abundance estimate of 15,054 (CVV=0.78) Risso’s dolphins was obtained from a line-transect sighting survey
conducted during 12 June to 4 August 2004 by a ship and plane that surveyed 10,761 km of track-line in waters
north of Maryland (38°N) to the Bay of Fundy (45°N) (Table 1; Palka 2006). Shipboard data were collected using
the two-independent-team line-transect method and analyzed using the modified direct-duplicate method (Palka
1995) accounting for biases due to school size and other potential covariates, reactive movements (Palka and
Hammond 2001) , and g(0), the probability of detecting a group on the track-line. Aerial 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).

A shipboard survey of the U.S. Atlantic outer continental shelf and continental slope (water depths >50 m)
between Florida and Maryland (27.5 and 38°N latitude) was conducted during June-August 2004. The survey
employed two independent visual teams searching with 25x bigeye binoculars. Survey effort was stratified to
include increased effort along the continental shelf break and Gulf Stream front in the mid-Atlantic. The survey
included 5,659 km of trackline, and recorded a total of 473 cetacean sightings. Sightings were most frequent in
waters north of Cape Hatteras, North Carolina along the shelf break. Data were analyzed to correct for visibility bias
(9(0)) and group-size bias employing line-transect distance analysis and the direct-duplicate estimator (Palka 1995;
Buckland et al. 2001). The resulting abundance estimate for Risso’s dolphins between Florida and Maryland was
5,426 (CV =0.54).

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 17,734 (CV=0.42) Risso’s dolphins was generated from a shipboard and aerial survey
conducted during June - August 2011. The aerial portion covered 6,850 km of tracklines that were over waters north
of New Jersey and shallower than the 100-m depth-centour;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 that
were in water 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 two-simultaneous team 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 (MRDBS}-option in the
computer program Distance (version 6.0, release 2, Thomas et al. 2009). An abundance survey was conducted
concurrently in the southern U.S. waters (from North Carolina to Florida). The abundance estimates from this
southern survey are being calculated and are not available at this time.

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

Month/Year Area Npest cv
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Jun-Aug 2004 Maryland to Bay of Fundy 15,053 0.78
Jun-Aug 2004 Florida to Maryland 5,426 0.54
Jun-Aug 2004 Florida to Bay of Fundy (COMBINED) 20,479 0.59
Aug 2006 S. Gulf of Maine to upper Bay of Fundy to Gulf of St. 14,408 0.38
Lawrence
| ‘ Jun-Aug 2011 North Carolina to lower Bay of Fundy 17,734 | 0.42 |

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 Risso’s dolphins is 20;47917,734
(CV=0.5942), obtained from the 2004-2011 surveys. The minimum population estimate for the western North
Atlantic Risso’s dolphin is $2,92012,6302,593;121.

Current Population Trend
There are insufficient data to determine 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>recovery factor (MMPA Sec. 3. 16 U.S.C. 1362; Wade and Angliss 1997). The
minimum population size is 42,9202,593.12,630. The maximum productivity rate is 0.04, the default value for
cetaceans (Barlow et al. 1995). The “recovery”recovery factor, which accounts for endangered, depleted, threatened
stocks, or stocks of unknown status relative to optimum sustainable population (OSP) is assumed to be 0.48 because
the CV of the average mortality estimate is between 0.3 and 0.6 (Wade and Angliss 1997). PBR for the western
North Atlantic stock of Risso’s dolphin is 1241241,

ANNUAL HUMAN-CAUSED MORTALITY
Total annual estimated average fishery-related mortality or serious injury to this stock during_2006-2010 was

XX17 Risso’s dolphins (CV=0.5142; Table 2). -2005-2009-was-18-Risso s-delphins{CN=0-37Table 2).

Fishery Information

Detailed fishery information is reported in Appendix I1I.
Earlier Interactions

Prior to 1977, there was no documentation of marine mammal bycatch in distant-water fleet (DWF) 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).
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This fishery was closed effective in 1999.

In the pelagic pair trawl fishery, one 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), 0in 1994 and 3.7 in 1995 (0.45). This fishery ended as of 1996.

In the northeast sink qgillnet fishery, Rissso’s dolphin interactions were observed in 2000, 2005 and 2006.
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), and 0 in 2006 through 2010.

Pelagic Longline
Pelagic longline bycatch estimates of Risso’s dolphins in 1998, 1999, and 2000 were obtained from Yeung
(1999), Yeung et al. (2000), and Yeung (2001), respectively. Bycatch estimates for 2001 - 2009 were obtained from
Garrlson (2003), Garrison and Richards (2004), Garrison (2005), Fairfield_et al. -Walsh-and-Garrisen-(2006, 2007),
, Fairfield and Garrison (2008), {Garrison et al. (2009), and—(Garrison and
Stokes (2010), and Garrison and Stokes (2011). Most of the estimated marine mammal bycatch was from U.S.
Atlantic EEZ waters between South Carolina and Cape Cod. Excluding the Gulf of Mexico, from 1992 to 2000 one
mortality was observed in both 1994 and 2000, and 0 in other years. The observed numbers of seriously-injured but
released alive individuals from 1992 to 20102998 were, respectlvely, 2, 0 6,4,1,0,1,1,1,6,4,2, 2,0, 0 1,2, 2
and Oand% 3 )9 g-1999; :

Wthand—Ga#mewZ@OLFm#mld—aM—G&mser@@@%able—@—Esﬂmated annual flshery related mortallty (CV
in parentheses) was 17 animals in 12994 (1.0), 41 in 2000 (1.0), 24 in 2001(1.0), 20 in 2002 (0.86), and 0 in 2003 to

2008 (Table 2). Seriously injured and released alive animals were estimated to be 54 dolphins (0.7) in 1992, 0 in
1993, 120 (0.57) in 1994, 103 (0.68) in 1995, 99 (1.0) in 1996, 0 in 1997, 57 (1.0) in 1998, 22 (1.0) in 1999, 23 (1.0)
in 2000, 45 (0.7) in 2001, 8 (1.0) in 2002, 40 (0.63) in 2003 28(0.72) in 2004, 3(1.0), 0 in 2005, 0 in 2006, 9 in
2007, and-17 in 2008, 11 (0.71) in 2009, and 0 in 2010.(Fable-2)- There is a high likelihood that dolphins released
alive with ingested gear or gear wrapped around appendages will not survive (Wells et al. 2008a). The annual
average combined mortality and serious injury for 2006-2010-2005-2009-is-8 is 7.4 Risso’s dolphins (CV =0.71430;
Table 2).

Mid-Atlanticmid-Atlantic Bottom Trawl

Fifteen Risso’s dolphins were observed taken in mid-Atlantic bottom trawl fisheries in 2010 (Table 2). This is
the first time this species was observed taken in this fishery. The estimated annual fishery-related mortality and
serious injury attributable to the Mid-Atlanticmid-Atlantic-nrertheast bottom trawl fishery (CV in parentheses) are 0
in 2006, 0 in 2007, 0 in 2008, and 0 in 2009. T-buthas-notyetbeencalculatedforhe 2010 estimate is currently not
available. Until this bycatch estimate can be developed, the Fhe 2006-2010 average annual mortality attributed to
the mid-Atlantic bottom traw! is calculated as 3 animals (15 animals/5 years).

Mid-Atlantiemid-Atlantic Gillnet

A Risso’s dolphin mortality was observed in this fishery for the first time in 2007. The resulting estimated
annual mortality for 2007 was 34 (CV=0.73). The 20052006-2069-2010 average mortality in this fishery is 6.47
Risso’s dolphins (CV=0.73).

Mid-Atlaptiemid-Atlantic Mid-water 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 2006-2010 average annual
mortality attributed to the mid-Atlantic midwater trawl is calculated as 0.2 animals (1 animal/5 years).
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Table 2. Summary of the incidental mortality of Risso’s dolphin (Grampus griseus) by commercial fishery
including the years sampled (Years), 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 Type| Observer |Observed | Observed | Estimated | Estimated | Estimated | Estimated Mean Annual
2 Coverage | Serious | Mortality | Serious |Mortality |Combined| CVs Mortality
Injury Injury Mortality
Pelagic Obs. Data| ‘oo 07 [6:0,1,2,[0,0,0,0,| 3,0,9, | 0,0,0, [3:0,9,17,| 1,0, 65,
Longline &51@(; Logbook | “14.08 | 20 0 17,11,0| 0.0 11,0 [.73,.7L0|  g7.4(0.47103)
Northeast Obs. Data
Stk-GHinet Frp
_05-09 | Eegbeok: | 0407, [ 6,06 1-0-0-0; @Oé 15@%0’ 15,0,0,0, 0'98'43' % 3
Allocated | .05,.04 0.0 o] @y@ ' 0 ' (0.93)
Bealer '
Data
Mid- Obs.
Adlantiemid- Data, Trip
Atlantic Logbook, | .03,.04, 0, 00, 34, 0.0, .73,
Gillnet 0506- | Allocated 04, 03, 0,0,0, {6,0,1,0, 0,0, 0,00 0,0,33,0, 0,0,0 6.67
09101 Dealer 0,0 0.0 0.0 (0.73)
.03 0,0
Data
Mig- 0,0,0,0, 0, 0.0.0, | 0,0,0,0, |0.0.0.0, 3 (na)
Atlantiemid- .02, .03, 0. 15 0.0, 0.na na na
Atlantic 06-10 |Obs. Data| o3 o5 | 0.0. 0,0
BottonzlC Dealer .06 0.0
Trawl
Mid- 084,
emid- Obs_. Data 089,
A“a”“@_ = Weighout
Atlantic 0506 Trip .039, 00010
Midwater 3 133 bt
L k ) 0,0,0,0,0 na na na na na0.2 (na)
Trawl - 0010 | Logbook | 1555 0
Including
c
Pair Trawl
TOTAL
18-17.2 (0.375142)

Observer data (Obs. Data) are used to measure bycatch rates and the data are collected within the
Northeast Fisheries Observer Program. The Observer Program 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 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. In the Northeast region
437 and 658 trawl trips were sampled by observers and monitors, respectively. In the mid-Atlantic
region, 661 and 75 trawl trips were sampled by observers and monitors, respectively.

Estimates can include data pooled across years, so years without observed SI or Mortality may still
have an estimated value.

Estimates have not been generated for bottom trawl or midwater trawl. Unexpanded values are
provisionally provided.

o

Other mortality
From 2006-2010, 2005-t6-2009,-66-43 Risso’s dolphin strandings were recorded along the U.S. Atlantic coast
(NMFS unpublished data). Six-Seven animals during this time period had indications of human interaction, feur
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three 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 was reported on Sable Island, Nova Scotia from 1970
101998 (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-Atlaptiemid-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.

STATE 2005 2006 2007 2008 2009 TOTALS
Maine : 1 : 1 1 3
Massachusetts™ 8 1 3 8 4 24
Rhodetsland B ) ) ] ) B
New-York 4 1 : : : 5
New-Jersey 5 : 2 : : 7
Delaware 1 : 1 : : 2
Maryland 2 1 - 1 1 -
Virginia® 4 1 1 : 2 8
3 7
+ 1
2 3
4 66

Table 3. Risso’s dolphin (Grampus griseus) reported strandings along the U.S. Atlantic coast, 2006-2010.

STATE 2006 2007 2008 2009 2010 TOTALS
Maine 1 0 1 0 0 2
a,d

Massachusetts 1 3 8 4 0 16
New York 1 0 0 0 0 1
New Jersey 0 2 0 1 0 3
Delaware 0 1 0 0 0 1
Maryland 1 0 1 0 1 3

- - - b —
Virginia 1 1 0 2 4 8
North Carolina® 1 0 1 3 2 7
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Georgia 0 0 0 1 0 1
Florida 0 1 0 0 0 1
TOTAL 6 8 11 11 7 43

a. One of the 2009 animals had propeller wounds.
b. One of the 2009 animals showed signs of human interaction.

c. One animal in 2006 and 2 in 2009 showed signs of fishery interaction. One animal in 2008 and one in 2010
were classified as human 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
The 2006-2010 average annual human-related mortality does not exceed PBR; therefore, this is not a strategic
stock. 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. There are insufficient data to

determine population trends for th|s soeues The species |s not I|sted as threatened or endangered under the
Endangered Spemes Act
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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 a virtual absence

of summer sightings along the Atlantic side of

Nova Scotia. This was reported in Gaskin (1992),

is evident in Smithsonian stranding records, and

was obvious during abundance surveys conducted

in the summers of 1995,-and 1999 and 2004, which

covered waters from Virginia to the Gulf of St. White-sided dolphin

Lawrence and during the Canadian component of + """f"’w“

the TNASS 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, Figure 1. Distribution of white-sided dolphin sightings
but only a few sightings were recorded between from NEFSC and SEFSC shipboard and aerial surveys
these two regions. during the summers of 1995, 1998, 1999, 2002, 2004,

The Gulf of Maine population of white-sided  2006-and, 2007, 2008, and 2010. Isobaths are the 100-
dolphins is most common in continental shelf waters ~ m, 1000-m and 4000-m depth contours.
from Hudson Canyon (approximately 39°N) on to
Georges Bank, and in the Gulf of Maine and lower Bay of Fundy. Sightings 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 and North 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._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 incidental 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
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of one stranded L. acutus. 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

Fhe-total-numberAbundance estimates of white-sided dolphins aleng-the—eastern-U-S—and-Canadian-Atlantic
coast-is-unknewn—altheugh-estimates—from-selectregionsfrom 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; and July-August 2007. The best available current
abundance estimate for white-sided dolphins in the western North Atlantic stock is_the result of the 2011 survey—
45,592 (CV= 0.54)53,478(C\V/=0-36). However, because of the apparent changes in the seasonal distribution of this
species, the best available abundance estimate may come from one of the non-summer abundance surveys that will be

conducted in 2011 2012

Earlier abundance estimates

Please see Appendlx IV for earller abundance estlmates A&reeemmended—m—theu@AMMs—Werkshep—Repeﬁ

Recent surveys and abundance estimates

An abundance estimate of 2,330 (CV=0.80) white-sided dolphins was obtained from a line-transect sighting
survey conducted during 12 June to 4 August 2004 by a ship and plane that surveyed 6,180 km of trackline from the
100-m depth contour on southern Georges Bank to the lower Bay of Fundy. The Scotian shelf south of Nova Scotia
was not surveyed (Table 1). Shipboard data were collected using the two-independent-team line-transect method and
analyzed using the modified direct-duplicate method (Palka 1995) accounting for biases due to school size and other
potential covariates, reactive movements (Palka and Hammond 2001), and g(0), the probability of detecting a group
on the trackline. Aerial 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
aerial g(0) was derived from the pooled 2002, 2004 and 2006 aerial survey data.

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=0.495,796-{95%C1=2,681-13;088)-white-sided dolphins was generated
from the Canadian Trans-North Atlantic Sighting Survey (FNASS}-in July-August 2007. This aerial survey covered
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
(MERDS), and correcting for availability bias using dive/surface times, as reported in the literature, and the Laake

(2007) analv5|s method (Lawson and Gosselln 2011) Esuma%es—#em—tms—sun&y—haawmt—ye{—been—e%eted—te#

An abundance estlmate of 45, 592 (CV——O 54) white- S|ded dolphins was generated from a shipboard and aerial
survey conducted during Jun---Aug 2011. The aerial portioned covered 6,850 km of tracklines that were over waters
from-Massachusetts-to-New Brunswick—Canada—{waters-north of New Jersey and shallower than the 100-m depth
contour;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 3,811 km of tracklines that were in water 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 two-simultaneous team 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-recapturedistance—sampling~(MRDS) option in the computer program Distance (version 6.0, release 2,
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| Thomas et al. 2009).

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

Month/Year Area Npest cv
Jun-Jul 2004 Gulf of Maine to lower Bay of Fundy 2,330 0.80
Aug 2006 if gtlflli;)\:‘v:\élr?(i:r;e to upper Bay of Fundy to Gulf 17,594 0.30
‘ Jul-Aug 2007 N. Labrador to Scotian Shelf 54962#42% 0.4349
| 2006-and-2007 Sum-of 2006-and-2007-surveys 22200 02z

| North Carolina to lower Bay of Fundy

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 (Cv=0 ). The minimum population estimate for these white-sided
dolphins is 29,80634;454.

Current Population Trend
A trend analysis has not been conducted for this species.

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 c¢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 “recevery”recovery factor (MMPA Sec. 3. 16 U.S.C. 1362; Wade and Angliss 1997). The
minimum population size is 19,019. The maximum productivity rate is 0.04, the default value for cetaceans. The
| “recovery-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 (Wade and Angliss 1997). PBR for the western North Atlantic stock of white-sided dolphin
is £50298345.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUS INJURY

Total annual estimated average fishery-related mortality or serious injury to this stock during 26652006-2009
2010 was 22721345 (CV=0.1632) white-sided dolphins (Table 2).
Fishery Information
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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 includes 9 documented takes by U.S. vessels involved in joint-venture (JV) fishing
operations in which U.S. captains transfer 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 2003-26092010.

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 to 2010.—

U.s.
Northeast Sink Gillnet

Estimated annual white-sided dolphin mortalities (CV in parentheses) attributed to the Northeast sink gillnet
fishery were 49 (0.46) in 1991, 154 (0.35) in 1992, 205 (0.31) in 1993, 240 (0.51) in 1994, 80 (1.16) in 1995, 114
(0.61) in 1996 (Bisack 1997), 140 (0.61) in 1997, 34 (0.92) in 1998, 69 (0.70) in 1999, 26 (1.00) in 2000, 26 (1.00)
in 2001, 30 (0.74) in 2002, 31 (0.93) in 2003, 7 (0.98) in 2004, 59 (0.49) in 2005, 41 (0.71) in 2006, 0 in 2007, 81
(0.57) in 2008, and-0 in 2009, and 44375 (0.87) in 2010. Average annual estimated fishery-related mortality during
20052006-2009-2010 was 36-5339white-sided dolphins per year (0.554394; Table 2).

Northeast Bottom Trawl

White-sided dolphin mortalities documented between 1991 and 2009-2010 in the Northeast bottom trawl fishery
were 1 during 1992, 0 in 1993, 2 in 1994, 0 in 1995-2001, 1 in 2002, 12 in 2003, 16 in 2004, 47 in 2005, 4 in 2006,
1 in 2007, 3 in 2008, and-31 in 2009, and 510 in 2010. Estimated annual fishery-related mortalities (CV in
parentheses) were 110 (0.97) in 1992, 0 in 1993, 182 (0.71) in 1994, 0 in 1995-1999, 137 (0.34) in 2000, 161 (0.34)
in 2001, 70 (0.32) in 2002, 216 (0.27) in 2003, 200 (0.30) in 2004, 213 (0.28) in 2005, 164 (0.34) in 2006, 147
(0.35) in 2007, 147 (0.32) in 2008, and-131(0.26) in 2009, and 119 (0.39) in 2010. The 20852006-2009-2010

average mortality attributed to the Northeast bottom trawl was 14260 animals (0.154; Table 2).




Mid-Atlantiemid-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. 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-Atlantiemid-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.). Estimated annual fishery-related mortalities (CV in
parentheses) were unknown in 2001-2002, 0 in 2003, 22 (0.99) in 2004, 58 (1.02) in 2005, 29 (0.74) in 2006, 12
(0.98) in 2007, 15 (0.73) in 2008, and-4 (0.92) in 2009, and 0 in 2010. (Table 2; Palka pers. comm.). The average
annual estimated fishery-related mortality during 20052006-2009-2010 was 24-12 (0.5545; Table 2).

Mid-Atlantiemid-Atlantic Bottom Trawl Fishery

One white-sided dolphin incidental take was observed in 1997, resulting in a mortality estimate of 161
(CVv=1.58) animals. No takes were observed from 1998 through 2004 or in 2006 or 2008-20092010; one take was
observed in 2005 and 2 in 2007. 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) in 2005, 26 (0.25) in
2006, 21 (0.24) in 2007, 16 (0.18) in 2008, and-16 (0.16) in 2009, and 22 (0.14) in 2010. The 20052006-2609-2010
average mortality attributed to the mid-Atlantic bottom trawl was 23-20 animals (0.09; Table 2).

Table 2. Summary of the incidental mortality of white-sided dolphins (Lagenorhynchus acutus) by commercial
fishery including the years sampled (Years), the type of data used (Data Type), the annual observer
coverage (Observer Coverage), the mortalities recorded by on-board observers (Observed Mortality), the
estimated annual mortality (Estimated Mortality), the estimated CV of the annual mortality (Estimated
CVs) and the mean annual mortality (CV in parentheses).

Fishery Years Data Type ? Observer Observed Estimated Estimated Mean
Coverage” Mortality Mortality CVs Annual
Mortality
Northeast 0506- Obs. Data 07-.04, .07, 59741,0,81,0, | -49-71,0, 365339
Sink Gillnet® 0910 Weighout .05,.04,.17 | 5-2.0,4,0, 14375 57,0,.87 (0.3443)
Trip Logbook *x6
Northeast 6506- Obs. Data 42:06,.06, | 444,13, | 213,164,147, 3;28523426
Bottom Trawl® 0910 Weighout 08, .09,.16 31,510 147,131,119 [ % TP | 14260 (0.154)
Northeast-Mid-water Obs. Data
Trawl - Inchiding 05-09 Weighout 199 42 3-0-0:0-0 0:9:4-6;0:0 0
Pair Frawl Frip-Logbook (103)
Mid-Atlantiemid- 084 102
Atlantic Mid-water 0506- Obs. Data 084089, 5:-3,1,3,1, | 58-29 12,15, 0274, 2412
Trawl - Includin 0910 Weighout 039, .133, 0 40 98,73, .92,
- Including = Trip Logbook 132,25 - = 0 (0.5545)
Pair Trawl
Mid-Atlantiemid- 0506- Obs. Data 03..02, .03, 1.0,2,0,0, 297225,
Atlantic Bottom Weighout 26.21. 16. 16 .24, .18, .16, 203 (.0912)
6910 - .03, .05, .06 0 , 21,16, 16,
Trawl® Trip Logbook 22 14
Total 227213
45 (0.1632)
a Observer data (Obs. Data), used to measure bycatch rates, are collected within the Northeast Observer Program. NEFSC collects

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 fishery and in the two
mid-water trawl fisheries. In addition, the Trip Logbooks are the primary source of the measure of total effort (soak duration) in the
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mid-water and bottom trawl fisheries.

b Observer coverages for the Northeast sink gillnet are ratios based on metric tons of fish landed. Observer coverages of the trawl
fisheries are ratios based on trips. Total observer coverage reported for bottom trawl gear in the year 2010 includes samples
collected from traditional fisheries observers in addition to fishery monitors through the Northeast Fisheries Observer Program
(NEFOP). In the Northeast region 437 and 658 trips were sampled by observers and monitors, respectively. In the mid-Atlantic
region, 661 and 75 trips were sampled by observers and monitors, respectively,

c NE and MA bottom trawl mortality estimates reported for 2008-2010 are a product of GLM estimated bycatch rates (utilizing observer
data collected from 2000 to 2005; Rossman 2010) and 2008-effort collected from the respective year, 2008-2010-(Rossman-2010). NE

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.

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 20052006-2009-2010 there were 245-218 documented Atlantic white-sided dolphin strandings on the
US Atlantic coast (Table 3). Forty of these animals were released alive. Human interaction was indicated in 14-11
records during this period. Of these, ene-wastwo were 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 Bogomolni’s analysis of mortality causes of
stranded marine mammals on Cape Cod and southeastern Massachusetts between 2000 and 2006, 69% of stranded
white-sided dolphins were involved in mass-stranding events, and 21% of all the white-sided dolphin stranding
mortalities were disease related (Bogomolni 2010). An Unusual Mortality Event (UME) was declared in 2008 due to
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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 (DFO), 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 on the coast of Nova Scotia as recorded by the Marine
Animal Response Society (MARS) 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 (15-20 in October (some (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 (T. Wimmer, 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), and-3 (all dead) in 2009, and 2 (one released alive and one dead) in 2010
(Ledwell and Huntington 2004; 2006; 2007; 2008; 2009:; 2010; 2011).
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6 2 9
Delaware . 1
Maryland
Hi=gi4iab
North-Carolina
3 1 9
Seuth-Carolina
- 1
JOTALUS
79 33 245
Nova-Seotia
- 4 17
Newfoundland-and
Labrador 1 3 10

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

Scotia, 2006-2010.

Area 2006 2007 2008 2009 2010 Total
Maine 3 1 1 1 1 7
New Hampshire 0 0 0 1 0 1
Massachusetts®” 49 18 33 22 50 172
Rhode Island 0 0 1 0 5
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Connecticut 0 0 1 1 2
New York® 3 5 1 3 1 13
New Jersey 1 0 0 2 0 3
Delaware 1 0 ) 1 0 2
Maryland 1 0 1 0 0 2
Virginia 3 0 1 0 0 4
North Carolina 1 1 3 0 6
South Carolina” 0 0 1 0 0 1
TOTAL US 66 25 42 33 52 218
Nova Scotia 1 9 3 4 2 19
Newfoundland and
Labrador 3 1 2 3 2 11
GRAND TOTAL 70 35 47 40 56 248

? Records of mass strandings in Massachusetts during this period are: January 2006 - 4 separate events
involving 23 white-sided dolphins (5 released alive); February 2006 - 2 events involving 1 and 5 animals; July 2006
- 9 animals (7 released alive); January 2007 - 9 animals (3 released alive); September 2007 - 3 animals; January
2008 -17animals, 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).

® |n 2006, 1 animal from Massachusetts was classified as having signs of fishery interaction. In 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.

STATUS OF STOCK

This is not a strategic stock because the 2006-2010 estimated average annual human related mortality does not
exceeds 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 thls species. The species is not Ilsted as threatened or endangered under the
Endangered Specres Act ------- analycic b, hac—poiloopconductad for thic coocioc Tho tot al-lLS fichanical atec
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SHORT-BEAKED COMMON DOLPHIN (Delphinus delphis delphis):
Western North Atlantic Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE
The common dolphin may be one of the most
widely distributed species of cetaceans, as it is
found world-wide in temperate and subtropical
seas. In the North Atlantic, common dolphins occur
over the continental shelf along the 100-2000-m
isobaths and over prominent underwater
topography and east as-to the mid-Atlantic Ridge
(29°W) (Doksaeter et al. 2008; Waring et al. 2008).
The species is less common south of Cape
Hatteras, although schools have been reported as
far south as the Georgia/South Carolina border (32°
N) (Jefferson et al. 2009). In waters off the
northeastern USA coast, common dolphins are
distributed along the continental slope and are
associated with Gulf Stream features (CETAP
1982; Selzer and Payne 1988; Waring et al. 1992;
Hamazaki 2002). They occur from Cape Hatteras
northeast to Georges Bank (35° to 42°N) during
mid-January to May (Hain et al. 1981; CETAP
1982; Payne et al. 1984). Common dolphins move
onto Georges Bank and the Scotian Shelf from
mid-summer to autumn. Selzer and Payne (1988)
reported very large aggregations (greater than
3,000 animals) on Georges Bank in autumn.
Common dolphins are occasionally found in the
Gulf of Maine (Selzer and Payne 1988), but-more i Y oo
often in the last few years (Figure 1). Migration 4] F

onto the Scotian Shelf and continental shelf off Fi 1 Distributi ¢ dolohin siahti ¢
Newfoundland occurs during summer and autumn  F'gure 1. Distribution of common dolphin sightings from

NEFSC and SEFSC shipboard and aerial surveys during the
hen water temperatures exceed 11°C (Sergeant et
AL 1070, Couam A Whi o 1995)( g summers of 1998, 1999, 2002, 2004, 2006 and 2007. Isobaths
V\/estgaté (2005) tested  the proplosed one- are the 100-m, 1000-m and 4000-m depth contours.

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 alse-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 c¢cm) as males continue to increase in size and mass. There is significant sexual
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dimorphism present with males being on average about 9% larger in body length (Westgate 2005; Westgate and
Read 2007).

POPULATION SIZE

abundance estlmates are available for common dolphlns from selected reglons for selected tlme penods The current
best abundance estimate for common dolphins off the U.S. or Canadian Atlantic coast is the result of the 2011

survev—67 191 (CV 0.29). HQ%—WE—Q@\#—@—Z%}%—H%%—ME—E&W%M—M@%@M—U%—

An abundance estimate of 90,547 (CV=0.244) common dolphins was obtained from a line-transect sighting
survey conducted during 12 June to 4 August 2004 by a ship and plane that surveyed 10,761 km of trackline in
waters north of Maryland (38°N) (Table 1; Palka 2006). Shipboard data were collected using the two-independent-
team line-transect method and analyzed using the modified direct-duplicate method (Palka 1995) accounting for
biases due to school size and other potential covariates, reactive movements (Palka and Hammond 2001), and g(0),
the probability of detecting a group on the trackline. Aerial 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).

An abundance estimate of 30,196 (CV=0.537) common dolphins was derived from a shipboard survey of the
U.S. Atlantic outer continental shelf and continental slope (water depths > 50 m) between Florida and Maryland
(27.5 and 38° N latitude) conducted during June-August, 2004 (Table 1). The survey employed two independent
visual teams searching with 25x bigeye binoculars. Survey effort was stratified to include increased effort along the
continental shelf break and Gulf Stream front in the Mid-Atlantiemid-Atlantic. The survey included 5,659 km of
trackline, and accomplished a total of 473 cetacean sightings. Sightings were most frequent in waters north of Cape
Hatteras, North Carolina along the shelf break. Data were corrected for visibility bias (g(0)) and group-size bias and
analyzed using line-transect distance analysis (Palka 1995; Buckland et al. 2001; Palka 2006).

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.).

Ann abundance estimate of 173,486 (CV=0.55)53,625{95% Cl=35,179-81,773} common dolphins was
generated from the Canadian Trans North Atlantic Sighting Survey (FNASS)-in July-August 2007 (Lawson and
Gosselin 2009). ~This aerial survey covered area 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 (MERDS), and correcting for availability bias using dive/surface times, as reported in

the Ilterature and the Laake (2007) analv5|s method (Lawson and Gosselln in 2011). ilineLesrtl4E\thsvéeJ»tvaseeev#eeted—feac

An abundance estimate of 67,191 (CV= O 29) common dolphins was generated from a shipboard and aerial
survey conducted during June---August 2011.- The aerial portioned covered 6,850 km of tracklines that were over
waters from-Massachusetts-to-New Brunswick Canada{waters-north of New Jersey and shallower than the 100-m
depth-contour-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 3,811 km of tracklines that were in water 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 two-simultaneous team 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-recapturedistancesampling{MRDS) 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. As+ecommended-inthe GAMMS
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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
Jun-Aug 2004 Maryland to Bay of Fundy 90,547 0.24
Jun-Aug 2004 Florida to Maryland 30,196 0.54
Jun-Aug 2004 Florida to Bay of Fundy (COMBINED) 120,743 0.23
Aug 2006 S. Gulf of Maine to upper Bay of Fundy to Gulf of St. 84,000 036

Lawrence
July-Aug 2007 N. Labrador to Scotian Shelf 0.
67,19170756

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
#0:75667,191 animals (CV=0.293) derived from the surveys. The minimum population estimate
for the western North Atlantic common dolphin is 55.81852,893.

Current Population Trend
A trend analysis has not been conducted 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 “recevery”recovery factor (MMPA Sec. 3. 16 U.S.C. 1362; Wade and Angliss 1997). The
minimum population size is 55.81852,893 animals. The maximum productivity rate is 0.04, the default value
for cetaceans. The “recevery’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 558294,660.

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

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 the Atlantic pelagic longline fishery between 1990 and 2007, 20 common dolphins were observed hooked
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and released alive.

The estimated fishery-related mortality of common dolphins attributable to the Loligo squid portion of the
Southern New England/Mid-Atlantiemid-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-Atlantiemid-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.

Northeast Sink Gillnet

In 1990, an observer program was started by NMFS to investigate marine mammal takes in the Northeast sink
gillnet fishery (Appendix Il1). 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. Four
common dolphins were observed taken in northeast sink gillnet fisheries in 2005, one in 2006, one in 2007, two in
2008-and, 3 in 2009, and 4 in 2010. The estimated annual fishery-related mortality and serious injury attributable to
the northeast sink gillnet fishery (CV in parentheses) was 0 in 1995, 63 in 1996 (1.39), 0 in 1997, 0 in 1998, 146 in
1999 (0.97), 0 in 2000-2004, 5 (0.80) in 2005, 20 (1.05) in 2006, 11 (0.94) in 2007, 34 (0.77) in 2008, and-43 (0.77)
in 2009, and 7754 (0.8971) in 2010. The 26052006-2009-2010 average annual mortality attributed to the northeast
sink gillnet was 27-372 animals (CV=0.394538).

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°) in February, March and April.
Eight research strings of fourteen nets each were fished, and 159 hauls were completed during the course of the
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 during 2009, another common dolphin was
caught in this experimental fishery off New Jersey in Spring; 2010 -(Schnaittacher 2011). These 2 takes are included
in Table 2.

¢ i 0 : ip-duri —Two common dolphins were observed taken
in 1995 1996 and and—19971,—and—294:9ﬁand and no takes were observed from 1998 to 2005;. One common dolphin
was taken in an observed trip during 2006,- none were observed in 2007 — 2009, and 10 takes were observed in
2010. Using the observed takes, the estimated annual mortality (CV in parentheses) attributed to this fishery was 7.4
in 1995 (0.69), 43 in 1996 (0.79), 16 in 1997 (0.53), and-0 in 1998-2005, 11 (1.03) in 2006, 0 in 2007 -— 2009, and
31 (0.65) in 2010. Average annual estimated fishery-related mortality attributable to this fishery during 26052006-
2009-2010 was 2-8.4 (CV=01.03.55) common dolphins (Table 2). 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 Nov. 2010 to 18 Dec. 2010 had 100% observer
coverage. This experimental fishery captured 7 common dolphins and two unidentified dolphins, (unidentified due
to lack of photos) during this time period (MillikenFox et al. 2011). These 7 takes are included in Table 2.
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Northeast Bottom Trawl

This fishery is active in New England waters in all seasons. One common dolphin was observed taken in 2002,
3in 2004, 5 in 2005, 1 in 2006, 3 in 2007, 1 in 2008, and-5 in 2009 and 9 in 2010 (Table 2). The estimated annual
fishery-related mortality and serious injury attributable to the northeast bottom trawl fishery (CV in parentheses)
was 27 in 2000 (0.29), 30 (0.30) in 2001, 26 (0.29) in 2002, 26 (0.29) in 2003, 26 (0.29) in 2004, 32 (0.28) in 2005,
25 in 2006, 24 (0.28) in 2007, 17 (0.29) in 2008, and-19 (0.30) in 2009, and 17 (0.28) in 2010. The 20052006-2009
2010 average annual mortality attributed to the northeast bottom trawl was 23-20 animals (CV=0.13).

Mid-Atlantiemid-Atlantic Bottom Trawl

Three common dolphins were observed taken in mid-Atlantic bottom trawl fisheries in 2000, 2 in 2001, 9 in
2004, 15 in 2005, 14 in 2006, 0 in 2007, 1 in 2008, and-12 in 2009, and 2 in 2010 (Table 2). The estimated annual
fishery-related mortality and serious injury attributable to the northeast bottom trawl fishery (CV in parentheses)
was 93 in 2000 (0.26), 103 (0.27) in 2001, 87 (0.27) in 2002, 99 (0.28) in 2003, 159 (0.30) in 2004, 141 (0.29) in
2005, 131 (0.28) in 2006, 66 (0.27) in 2007, 108 (0.28) in 2008, and-104 (0.29) in 2009_and 104 (0.29) in 2010. The
20052006-2009-2010 average annual mortality attributed to the mid-Atlantic bottom trawl was 110-103 animals
(CV=0.13).

Northeast Mid-water Trawl Fishery (Including Pair Trawl)
A short-beaked common dolphin mortality was observed in this fishery in 2010 (Table 2) but an expantended
bycatch estimaterate has not been calculated since the observed takes are so rare.

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

The first year a short-beaked common dolphin mortality had been observed in this fishery was in 2007. was-the
firstyear-a-short-beaked-commeon-dolphin-mortahity-had-been-observed-inthisfishery--This animal was taken in the
same haul as an Atlantic white-sided dolphin. Due to small sample sizes, the bycatch rate model used the 2003 to
September 2007 observed mid-water trawl data, including paired and single, and northeast and mid-Atlantic mid-
water trawls (Palka, pers. com.). The model that best fit these data was a Poisson logistic regression model that
included latitude and bottom depth as significant explanatory variables, where soak duration was the unit of effort.
The resultant estimated annual fishery-related mortality and serious injury (CV in parentheses) was 3.2 (0.70) for
2007. The 20052006-2009-2010 average annual mortality attributed to the mid-Atlantic mid-water trawl was 1-0.6
(0.70) animals.

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 expandtrapelated estimate (CV in parentheses) for common dolphin bycatch
attributed to this fishery was 8.5 (1.0) for 2009. -The 20052006-2009-2010 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 (Years), the type of data used (Data Type), the annual
observer coverage (Observer Coverage), the mortalities recorded by on-board observers (Observed
Mortality), the estimated annual mortality (Estimated Mortality), the estimated CV of the annual mortality
(Estimated CVs) and the mean annual mortality (CV in parentheses).

Datab Observer Observe Observe Estimate Estimate | Estimated | Estimate Mean
- a Year Coverage d d d d Combine d Annual
Fishery s Type ¢ Serious Serious d CVs Mortality

Injury Mortality Injury Mortality | Mortality
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165
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(.11)
2

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
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landings data (Dealer reported data) which are used as a measure of total landings and mandatory Vessel Trip Reports (VTR) (Trip
Logbook) that 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. North Atlantic bottom trawl mid-Atlantic
bottom trawl, 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 observers, but not the fishery
monitors. In the Northeast region 437 and 658 bottom trawl trips were sampled by observers and monitors, respectively. In the mid-Atlantic
region, 661 and 75 bottom trawl trips were sampled by observers and monitors, respectively;. Monitor trips will be incorporated next year,
for 2011, the first full year of monitor coverage.

d. NE and MA bottom trawl mortality estimates reported for 2007-2010 are a product of GLM estimated bycatch rates (utilizing observer data
collected from 2000 to 2005; Rossman 2010) and the respectlve annual flshlnngel effort (2007 2010) NEand—MAbenem%awLmeﬁalw

a e : The methods used in Rossman 2010 are scheduled to be updated
dunnq 2012 2013 to reﬂect data coIIected dul mq the Iatest flve year (2006-2010) period. 2010 estimates include only takes observed by

traditional fishery observers. Observed tFakes do not include those observed by fishery 'monitors'-are-netincluded and so are not
incorporated into 2010 bycatch estimation.

€. One common dolphin was incidentally caught in 2009 and one in 2010 as part of a 2009-NEFSC hanging ratio study to examine the impact of
gillnet hanging ratio on harbor porpoise bycatch. Seven common dolphins were caught in another research study in 2010. Fhis-These
animals was-are included in the observed interactions and added to the total estimates, though thisthese interactions and its-their associated
fishing effort were not included in bycatch rate calculations.

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.

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 2005-2006 to 20092010, 428-469 common dolphins were reported stranded between Maine and Florida
(Table 3). The total includes mass stranded common dolphins in Massachusetts during 2005(a-tetal-0f43-in4
separate-events);-2006 (a total of 65 in 10 events), 2007 (a total of 23 in 5 separate events), -2008 (one event of 5
animals and one of 2 animals)-and, 2009 (a total of 26 in 6 events) and 2010 (a total of 30 in 8 events). Five-ofthe
2005-Massachusetts-stranded-animals;—18Eighteen animals in 2006, 2 animals in 2007, 2 animals in 2008-and, 5
animals in 2009_and 11 animals in 2010 were released or last sighted alive. Human interactions were indicated on
one-of-the 2005-and-one of the 2007 New York mortality records and one of the 2006 Virginia mortality records. In
2008, seven common dolphins had indications of human interactions, four which were fishery 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, 3 of which were fishery interactions (all Massachusetts mass-
stranded animals) and 2 of which (Rhode Island) involved animals last sighted free-swimming. 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, and-one in 2009 and one (released alive) in 2010 (Tonya Wimmer, pers. comm.).



http://www.nmfs.noaa.gov/pr/health/mmume/midatlantic2008.htmaccessed19April2011

STATE 2005 2006 2007 2008 2009 JFOTALS
Maine 0 0 1 0 0 1
Massachusetts®
64 100 65 19 53 301
RhodeIsland®
0 2 4 3 6 15
P oy ){E:Eb,—e
4 3 23 2 A 39
4 2 4 9 A 26
Delaware® 2 7
Maryland 2 4
22 31

Table 3. Short-beaked common dolphin (Delphinus delphis delphis) reported strandings along the U.S. Atlantic
coast, 2006-2010.
STATE 2006 2007 2008 2009 2010 TOTALS
Maine 0 1 0 0 1 2
Massachusetts®
100 65 19 53 71 308
Rhode Island®
2 4 3 6 7 22
New York ™ ¢
3 23 2 7 9 44
New Jersey®
2 4 9 6 14 35
Delaware® 0 0 2 4 0 6
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Maryland 0 0 2 2 0 4
Virginia® 1 4 20 2 5 32
North Carolina®
- 2 0 1 7 6 16
TOTALS 110 101 58 87 113 469

a. Massachusetts mass strandings (2006 - 2,2,3,4,4,3,9,10,14, and 14; 2007 - 9,2,4,6,2; 2008 - 5 and 2; 2009 -
2,3,3,4,6,8, 2010 - 2,2,3,3,3,4,5,8).

b. One common dolphin was released alive from a pound net in 2006 in New York. Twenty (12 dead, 8
rescued; one of the mortalities classified as human interaction) animals were involved in a mass stranding in Suffolk
county in 2007. Seven animals were 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.

c. _One 2006 mortality in Virginia and one 2007 mortality in New York were reported as having human
interactions. Seven records were reported 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 were reported 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 were reported in 2010 (4
mortalities in MA, 2 released alive in RI, and 1 mortality in NJ), 2 of which (MA) were classified as fishery
interactions.

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
The 2006-2010 average annual human-related mortality does not exceed PBR; therefore, this is not a strategic
stock. 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. There are

insufficient data to determine the population trends for this sgecres The specres is not Irsted as threatened or
endangered under the Endangered Specres Act. 7 SEea :
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ATLANTIC SPOTTED DOLPHIN (Stenella frontalis):
Western North Atlantic Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Atlantic spotted dolphins are distributed in tropical and warm temperate waters of the western North Atlantic
(Leatherwood et al. 1976).— Their distribution ranges from southern New England, south through the Gulf of
Mexico and the Caribbean to Venezuela (Leatherwood et al. 1976; Perrin et al. 1994).— Atlantic spotted dolphins

regularly occur in the inshore waters south of Chesapeake Bay
and near the continental shelf edge and continental slope waters
north of this region (Payne et al. 1984; Mullin and Fulling 2003).
Sightings have also been made along the north wall of the Gulf
Stream and warm-core ring features (Waring et al. 1992).

There are two species of spotted dolphin in the Atlantic
Ocean, the Atlantic spotted dolphin, Stenella frontalis, formerly S.
plagiodon, and the pantropical spotted dolphin, S. attenuata
(Perrin et al. 1987).— The Atlantic spotted dolphin occurs in two
forms which may be distinct sub-species (Perrin et al. 1987, 1994;
Rice 1998): the large, heavily spotted form which inhabits the
continental shelf and is usually found inside or near the 200 m
isobath; and the smaller, less spotted island and offshore form
which occurs in the Atlantic Ocean but is not known to occur in
the Gulf of Mexico (Fulling et al. 2003; Mullin and Fulling 2003;
Mullin and Fulling 2004).— Where they co-occur, the offshore
form of the Atlantic spotted dolphin and the pantropical spotted
dolphin can be difficult to differentiate at sea.

A genetic analysis of mtDNA and microsatellite DNA data
from samples collected in the Gulf of Mexico and the western
North Atlantic reveal significant genetic differentiation between
these areas (Adams and Rosel 2006). The western North Atlantic
population is provisionally being considered a separate stock from
the Gulf of Mexico stock(s) for management purposes. Adams
and Rosel (2006) also provide evidence for genetic separation of
dolphins within the western North Atlantic into two stocks with a
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provisional point of differentiation near Cape Hatteras, NC.— These
two Atlantic stocks, however, are not currently recognized as
distinct management units, and thus will be treated as one western
North Atlantic stock for the remainder of this assessment.

Figure 1.— Distribution of Atlantic spotted
dolphin sightings from NEFSC and SEFSC
shipboard and aerial surveys during the
summer in 1998 and 2004.— Isobaths are at
100 m, 1,000 m, and 4,000 m.
POPULATION SIZE

Ietal—numbers—ef—Atlantlc spotted dolphln—s—eﬁ—the—Ué—er

Ssrghtlngs have been concentrated in the slope Waters north of Cape Hatteras but in the shelf waters south of Cape
Hatteras sightings extend into the deeper slope and offshore waters of the mid-Atlantic (Fig. 1). The best recent
abundance estimate for Atlantic spotted dolphins is the result of the 2011 survey—26 798 (CV= 0.66) sum—ef—the

Because S. frontalis and S. attenuata are difficult to differentiate at sea, the reported abundance estimates, prior
to 1998, are for both species of spotted dolphins combined.— At their November 1999 meeting, the Atlantic SRG
recommended that without a genetic determination of stock structure, the abundance estimates for the coastal and
offshore forms should be combined.— There remains debate over how distinguishable both species are at sea, though
in the waters south of Cape Hatteras identification to species is made with very high certainty.— This does not,
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however, account for the potential for a mixed species herd, as has been recorded for several dolphin assemblages.
Pending further genetic studies for clarification of this problem, a single species abundance estimate will be used as
the best estimate of abundance, combining species specific data from the northern as well as southern portions of the
species’ ranges.

Earlier abundance estimates
Please see Appendix 1V for a_summary of abundance estimates, mcluqu earlier estlmates and survey

descrlptlons

Recent surveys and abundance estimates

An abundance estimate of 3,578 (CV= 0.48) Atlantic spotted dolphins was obtained from a line-transect
sighting survey conducted during June 12 to August 4, 2004 by a ship and plane that surveyed 10,761 km of track
line in waters north of Maryland (38°N) to the Bay of Fundy (45°N) (Figure 1; Palka Unpublished Ms.).— Shipboard
data were collected using the two-two-independent-independent-team lne-line-transect method and analyzed using
the modified direct duplicate method (Palka 1995) accounting for biases due to school size and other potential
covariates, reactive movements (Palka and Hammond 2001), and g(0), the probability of detecting a group on the
track line.—_Aerial data were collected using the Hiby circle-back line-line-transect method (Hiby 1999) and
analyzed accounting for g(0) and biases due to school size and other potential covariates (Figure 1; Palka
Unpublished Ms).

A survey of the U.S. Atlantic outer continental shelf and continental slope (water depths >50 m) between 27.5 —
38 °N latitude was conducted during June-August, 2004.— The survey employed two independent visual teams
searching with 50x bigeye binoculars.— Survey effort was stratified to include increased effort along the continental
shelf break and Gulf Stream front in the Mid-Atlantiemid-Atlantic.— The survey included 5,659 km of trackline, and
accomplished a total of 473 cetacean sightings.— Sightings were most frequent in waters North of Cape Hatteras,
North Carolina along the shelf break.— Data were corrected for visibility bias g(0) and group-size bias and analyzed
using line-transect distance analysis (Palka 1995; Buckland et al. 2001).— The resulting abundance estimate for
Atlantic spotted dolphins between Florida and Maryland was 47,400 animals (CV=0.45).

An abundance estimate of 26,798 (CV= 0.66) Atlantic spotted dolphins was generated from a shipboard and aerial
survey conducted during June-August 2011. The aerial portion covered 6,850 km of tracklines that were over waters
north of New Jersey and shallower than the 100-m depth-contour.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
that were in waters that were deeper than the 100-m depth contour out to beyond the US 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). 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—MRDS) option in the computer program Distance (version 6.0, release 2,
Thomas et al. 2009). In addition, an abundance survey was conducted concurrently in the southern U.S. waters
(from North Carolina to Florida). The abundance estimates from this southern survey are being calculated and are
not available at this time.
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Summary of abundance estimates for the western North Atlantic spotted dolphins, Stenella frontalis, by month, year,
and area covered during each abundance survey, and resulting abundance estimate (Nyet) and coefficient of variation
(CV)

Month/Year Area Npest cv
Jun-Aug 2004 Maryland to the Bay of Fundy 3,578 0.48
Jun-Aug 2004 Florida to Maryland 47,400 0.45
Jun-Aug 2004 Florida to Bay of Fundy (COMBINED) 50,978 0.42
Jun-Aug 2011 North Carolina to lower Bay of Fundy 26,798 0.66

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 26,798 (CV= 0.66)56,978
{EV=0—42).— The minimum population estimates based on the combined—2011 abundance estimates is
36,2354,00616,151.

Current Population Trend
There are insufficient data to determine the population trends for this species, because prior to 1998, species of
spotted dolphins were not differentiated during surveys.

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”recovery factor (MMPA Sec. 3. 16 U.S.C. 1362; Wade and Angliss 1997).— The
minimum population size for the Atlantic spotted dolphin is 36,2354;800616,151.— The maximum productivity rate is
0.04, the default value for cetaceans.— The “recovery”recovery factor, which accounts for endangered, depleted,
threatened stocks, or stocks of unknown status relative to optimum sustainable population (OSP) is set to 0.5
because this stock is of unknown status.— PBR— for the combined offshore and coastal forms of Atlantic spotted
dolphins is 36216240,

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUS INJURY
Fishery Information

— Detailed fishery information is reported in Appendix Ill.— Total annual estimated average fishery-related
mortality or serious injury to this stock during 20012006-2005-2010 was 6(C\/=1)0.2 due to one animal in the

strandlnq records that was struck by a boat Atlantt&spettee#delp#uns—@tenel%a—#@ntatﬁ)—@able—z—) Due—te—the

Earlier Interactions

No spotted dolphin mortalities were observed in 1977-1991 foreign fishing activities. Bycatch had been
observed in the pelagic drift gillnet and pelagic longline fisheries, but no mortalities or serious injuries have been
documented in the pelagic pair trawl, Northeast sink gillnet, Mid-Atlantiemid-Atlantic coastal gillnet, and North
Atlantic bottom trawl fisheries.—_No takes have been documented in a review of Canadian gillnet and trap fisheries
(Read 1994).

Forty-nine undifferentiated spotted dolphin mortalities were observed in the drift gillnet fishery between 1989
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and 1998 and occurred northeast of Cape Hatteras within the 183m isobath in February-April and near Lydonia
Canyon in October.— Six whole animal carcasses sent to the Smithsonian were identified as pantropical spotted
dolphins (S. attenuata).— The remaining animals were not identified to species.— Estimated annual mortality and
serious injury attributable to this fishery (CV in parentheses) was 25 in 1989 (.65), 51 in 1990 (.49), 11 in 1991
(.41), 20 in 1992 (0.18), 8.4 in 1993 (0.40), 29 in 1994 (0.01), 0 in 1995, 2 in 1996 (0.06), no fishery—_in 1997 and 0
in 1998.

Between 1992 and 2005, 2 spotted dolphins (recorded as Atlantic spotted dolphins) were hooked and released
alive in the pelagic longline fishery in the Atlantic+, including one dolphin hooked and released alive with serious
injuries in 2003 (in the Mid-Atlantiemid-Atlantic Bight fishing area), and— one dolphin was released alive without
serious injuries in 2005 (in the Sargasso fishing area) (Garrison and Richards 2004; Fairfield-Walsh and Garrison
2006.). The estimated fishery-related mortality to Atlantic spotted dolphins in the U.S. Atlantic (excluding the Gulf
of Mexico) attributable to this fishery between 2001-2005 was 6 (CV=1) (Table 2) (Garrison 2003, 2005; Garrison
and Richards 2004; Fairfield-Walsh and Garrison 2006).

Other Mortality
From 20012006-20052010, 16-19 Atlantlc spotted dolphlns were stranded between Massachusetts and Puerto

Rico (NMFS unpubllshed data) A

NeneOne of these strandlngs had documented S|gns of flshery or human
interactions—a Florida 2007 mortalltv with extensive propeller wounds.

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.

Table 2.— Atlantic spotted dolphin (Stenella frontalis) reported strandings along the U.S. Atlantic coast,
20012006-20052010.

STATE | 20012006 | 20022007 | 20032008 20042009 20052010 | TOTALS
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MassachusettsNew 0 0 10 0 01 1
York
New Jersey 0 0 0 0 1 1
Virginia 0 0 0 0 1 1
North Carolina 21 20 11 01 16 89
South Carolina 1 0 0 0 0 1
Georgia 0 01 0 0 10 1
Florida® 30 2 10 12 0 4
Puerto Rico 0 0 0 10 0l 1
TOTALS 52 43 31 23 210 1619
a. One of the 2007 Florida animals was classified as a boat strike, One of the 2009 animals live stranded and was
transferred to rehab.

STATUS OF STOCK

Average annual human-related mortality and serious injury does not exceed the PBR; therefore, this is not a
strategic stock. 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 Atlantic spotted dolphins relative to OSP in the U.S. Atlantic EEZ is unknown.— There are
insufficient data to determine the Dooulatlon trends for th|s snecres The specres |s not listed as threatened or
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STRIPED DOLPHIN (Stenella coeruleoalba):
Western North Atlantic Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE
The striped dolphin, Stenella coeruleoalba, is distributed worldwide in warm-temperate to tropical seas (Archer and

| Perrin 1997 ). Striped dolphins are found in the
western North Atlantic from Nova Scotia south to at least sow 5w 0w o5
Jamaica and in the Gulf of Mexico. In general, striped dolphins —T ! — 7
appear to prefer continental slope waters offshore to the Gulf | IRY o néi\ﬂf N 4
Stream (Leatherwood et al. 1976; Perrin et al. 1994; Schmidly I e /’f / | 5

5
1981). There is very little information concerning striped m\““rj%’" E llg.}/;:z‘;w
dolphin stock structure in the western North Atlantic (Archer and e it {Zy
| Perrin 1997). : g
In waters off the northeastern U.S. coast, striped dolphins 8
are distributed along the continental shelf edge from Cape 0496’?/,/
o F 40N

Hatteras to the southern margin of Georges Bank, and also occur ‘ — e 2 =
offshore over the continental slope and rise in the Mid- 1 g e q,o%g//g"°° :
Atlantiemid-Atlantic region (CETAP 1982; Mullin and Fulling 1. 7 g
2003 ). Continental shelf edge sightings in this program
were generally centered along the 1,000 m depth contour in all
seasons (CETAP 1982). During 1990 and 1991 cetacean habitat-
use surveys, striped dolphins were associated with the Gulf
Stream north wall and warm-core ring features (Waring et al.
1992). Striped dolphins seen in a survey of the New England
Sea Mounts (Palka 1997) were in waters that were between

20°and 27°C and deeper than 900 m.
Although striped dolphins are considered to be uncommon
| in Canadian Atlantic waters (Baird et al. 1997), recent-summer
sightings (2-125 individuals) in the deeper and warmer waters of

Striped dolphin
o Shipboard surveys
+ Aerial surveys

[F25°N

the Gully (submarine canyon off eastern Nova Scotia shelf)
suggest that this region may be an important part of their range
(Gowans and Whitehead 1995; Baird et al. 1997).
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Figure 1. Distribution of striped dolphin sightings from
NEFSC and SEFSC shipboard and aerial surveys during
the summer 1998, 1999, and 2004. Isobaths are at 100 m,
1,000 m, and 4,000 m.

POPULATION SIZE

Total numbers of striped dolphins off the U.S. or Canadian
Atlantic coast are unknown, although several estimates from
selected regions are available for select time periods. Sightings
are almost exclusively in the continental shelf edge and continental slope areas west of Georges Bank (Figure 1). The best
abundance estimate for striped dolphins is the result of the sum-—ef-the—estimates—from—the—two—2004—U-S—Atlantic

suweysr 2011 survey%46 882 (CV 049_))—whe¥e—the—esﬂmate4rem—the—neﬁherm9§—AﬂanH&rs%2—@55

Earlier abundance estimates

An abundance estimate of 36,780 striped dolphins (CV=0.27) was obtained from an aerial survey program conducted
from 1978 to 1982 on the continental, shelf and shelf edge waters between Cape Hatteras, North Carolina and Nova Scotia
(CETAP 1982). Abundance estimates of 25,939 (CV=0.36) and 13,157 (CV=0.45) striped dolphins were obtained from
line-transect aerial surveys conducted from August to September 1991 using the Twin Otter and AT-1laircraft (NMFS
1991). An abundance estimate of 31,669 (CV=0.73) striped dolphins was obtained from a July to September 1995
sighting survey conducted by two ships and an airplane that covered waters from Virginia to the mouth of the Gulf of St.
Lawrence. An abundance estimate of 49,945 (CV=0.40) striped dolphins was obtained from the sum of the estimate
of 39,720 (CV=0.45) striped dolphins from a line-transect sighting survey conducted during 6 July to 6 September
1998 by a ship and plane that surveyed 15,900 km of track line in waters north of Maryland (38°N) (Palka 2006),
and the estimate of 10,225 (CV=0.91) striped dolphins, estimated from a shipboard line-transect sighting survey
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conducted between 8 July and 17 August 1998 that surveyed 4,163 km of track line in waters south of Maryland
(38°N) (Mullin and Fulling 2003). 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. Further, due to
changes in survey methodology these data should not be used to make comparisons to more current estimates

Recent surveys and abundance estimates

An abundance estimate of 52,055 (CV=0.57) striped dolphins was obtained from a line-transect sighting survey
conducted during June 12 to August 4, 2004 by a ship and plane that surveyed 10,761 km of track line in waters north of
Maryland (38°N) to the Bay of Fundy (45°N) (Table 1; Palka 2006). Shipboard data were collected using the two
independent team line transect method and analyzed using the modified direct duplicate method (Palka 1995) accounting
for biases due to school size and other potential covariates, reactive movements (Palka and Hammond 2001), and g(0), the
probability of detecting a group on the track line. Aerial 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).

A shipboard survey of the U.S. Atlantic outer continental shelf and continental slope (water depths >50 m) between
Florida and Maryland (27.5 and 38°N) was conducted during June-August, 2004. The survey employed two independent
visual teams searching with 25x bigeye binocluars. Survey effort was stratified to include increased effort along the
continental shelf break and Gulf Stream Front in the Mid-Atlantiemid-Atlantic. The survey included 5,659 km of
trackline, and there were a total of 473 cetacean sightings. Sightings were most frequent in waters North of Cape Hatteras,
North Carolina along the shelf break. Data were corrected for visibility bias (g(0)) and group-size bias and analyzed using
line-transect distance analysis (Palka 1995, 2006; Buckland et al. 2001). The resulting abundance estimate for striped
dolphins between Florida and Maryland was 42,407 animals (CV=0.53).

An abundance estimate of 46,882 (CV=0.33) striped dolphins was generated from a shipboard and aerial survey
conducted during Jun-Aug 2011. The aerial portion covered 6,850 km of tracklines that were over waters north of
New Jersey and shallower than the 100-m depth-contour;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 that
were in water 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 two-simultaneous team 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 (MRBS)-option in the
computer program Distance (version 6.0, release 2, Thomas et al. 2009). Striped dolphins were also seen during the
SEFSC summer 2011 abundance survey, which covered waters from North Carolina to Florida. -The abundance
resulting from the SEFSC survey has currently not yet been estimated.

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

Month/Year Area Npest Ccv
Jun-Aug 2004 Maryland to the Bay of Fundy 52,055 0.57
Jun-Aug 2004 Florida to Maryland 42,407 0.53
Jun-Aug 2004 Florida to Bay of Fundy (COMBINED) 94,462 0.40
Jun-Aug 2011 North Carolina to lower Bay of Fundy 46,882 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 striped dolphins is 94,46246,882 (C\VV=0.33){CV=0-40)
obtained from the 2004-2011 surveys. The minimum population estimate for the western North Atlantic striped dolphin is
68,55838,37335,763.

Current Population Trend
There are insufficient data to determine population trends for this species.
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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 1995).

POTENTIAL BIOLOGICAL REMOVAL

Potential Biological Removal (PBR) is the product of minimum population size, one-half the maximum productivity
rate, and a “recevery’recovery factor (MMPA Sec. 3. 16 U.S.C. 1362; Wade and Angliss 1997). The minimum
population size is 68;55838,373. The maximum productivity rate is 0.04, the default value for cetaceans. The
“recovery2recovery factor, which accounts for endangered, depleted, threatened stocks, or stocks of unknown status
relative to optimum sustainable population (OSP) is 0.5 because this stock is of unknown status. PBR for the western
North Atlantic striped dolphin is 68638458.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUS INJURY
Total annual estimated average fishery-related mortality to this stock during 20012006-2005-2010 was zero striped
dolphins.

Fishery Information
Detailed fishery information is reported in Appendix I11.

Earlier Interactions

The pelagic drift gillnet fishery is now closed. Forty striped dolphin mortalities were observed between 1989 and
1998 and occurred east of Cape Hatteras in January and February, and along the southern margin of Georges Bank in
summer and autumn (Northridge 1996). Estimated annual mortality and serious injury (CV in parentheses) attributable to
the pelagic drift gillnet fishery were 39 striped dolphins in 1989 (0.31), 57 in 1990 (0.33), 11 in 1991 (0.28), 7.7 in 1992
(0.31), 21 in 1993 (0.11), 13 in 1994 (0.06), 2 in 1995 (0), 7 in 1996 (CV=0.22), no fishery in 1997 and 4 in 1998 (CV=0).

In the North Atlantic bottom trawl fishery the only reported fishery-related mortalities (two) occurred in 1991, where
the total estimated mortality and serious injury attributable to this fishery for 1991 was 181 (CV=0.97).

USA

Bycatch has previously been observed by NMFS Fisheries Observer Program in the pelagic drift gillnet and North
Atlantic bottom trawl fisheries (see above) but no mortalities or serious injuries have recently been documented in any
U.S. fishery.

CANADA

No mortalities were documented in review of Canadian gillnet and trap fisheries (Read 1994). However, in a recent
review of striped dolphins in Atlantic Canada two records of incidental mortality have been reported (Baird et al. 1997) In
the late 1960's and early 1970's two mortalities each; were reported in trawl and salmon net fisheries.

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

m dina-in-North a

neluding anding lo Carolina): 200 ). i i and-1999 A
total of 68 striped dolphins have been reported stranded along the U.S. Atlantic coast between 1995 and 2005 (NMFS
unpublished data). This includes one record of a mass stranding of 12 animals in North Carolina in 2005. During the
period 2006-2010, a total of 47 striped dolphins were reported stranded along the U.S. Atlantic coast (Table 2).

In eastern Canada, 10 strandings were reported off eastern Canada from 1926-1971, and 19 from 1991-1996
(Sergeant et al. 1970; Baird et al. 1997; Lucas and Hooker 1997). In both time periods, most of the strandings were on
Sable Island, Nova Scotia. Two stranding mortalities were reported in Nova Scotia in 2004 and two in 2005.
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Table 3: Striped dolphin reported strandings along the U.S. Atlantic coast 2006-2010.

Stranding State 2006 2007 2008 2009 2010 Total
Maine 0 1 0 0 0 1
Massachusetts® 1 5 2 2 4 14
Rhode Island 0 0 1 0 1 2
New York 4 2 0 1 1 8
New Jersey” 1 2 7 0 2 12
Delaware 0 1 0 0 0 1
North Carolina® 1 3 2 2 0 8
Maryland 0 1 0 0 0 1
TOTALS 7 15 12 5 8 47

a. In 2007 one live stranding in Massachusetts was classified as a human interaction due to being pushed off the
beach.

b. In 2008 one animal in New Jersey and one in North Carolina were classified as fishery interaction mortalities.

STATUS OF STOCK

Average annual human-related mortality and serious injury does not exceed the PBR; therefore, this is not a
strategic stock. The total U.S. fishery-related mortality and serious injury for this stock is less than 10% of the
calculated PBR, therefore can be considered to be insignificant and approaching zero mortality and serious injury
rate. -The status of striped dolphins, relative to OSP, in the U.S. Atlantic EEZ is unknown. -There are insufficient
data to determine the population trends for this sgemes The spemes is not listed as threatened or endangered under
the Endangered Spemes Act ----- are-insufficient ata-to-determine-the-pop on-trends—for-this-species:
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BOTTLENOSE DOLPHIN (Tursiops truncatus truncatus)
Northern North Carolina Estuarine System Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

The coastal  morphotype  of
bottlenose  dolphin 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
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of evidence support a distinction between
dolphins inhabiting coastal waters near
the shore and those present primarily in
the inshore waters of the bays, sounds
and estuaries. Photo-identification
(photo-ID) and genetic studies support
the existence of resident estuarine
animals in several areas (Caldwell 2001;
Gubbins 2002; Zolman 2002; Gubbins et
al. 2003; Mazzoil et al. 2005; Litz 2007),
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 microsatellite markers found

significant  differentiation  between 7
animals biopsied along the coast and 5
those biopsied within the estuarine =<~ 2% Cape Fear

systems at the same latitude (NMFS
unpublished data). Similar results have
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been found off the west coast of Florida
(Sellas et al. 2005; Balmer et al. 2008).
The Northern North  Carolina
Estuarine System (NNCES) sStock is
defined as animals that occupy estuarine
waters of Pamlico Sound during summer
months  (July-August). The ranging
patterns of bottlenose dolphins in photo-
ID studies supports the presence of a
group of dolphins within these waters

Figure 1. The summer (July-September) distribution of bottlenose
dolphins occupying coastal and estuarine waters in North Carolina
and Virginia. Locations are shown from aerial surveys (triangles),
satellite-linked telemetry (circles), and photo-identification studies
(squares). Sightings assigned to the Northern North Carolina
Estuarine System stock are shown with filled symbols. Photo-
identification data are courtesy of Duke University and the University
of North Carolina at Wilmington.

that are distinct from both dolphins occupying estuarine and coastal waters in southern North Carolina and animals
in the Northern and Southern Migratory sStocks that occupy coastal waters of North Carolina at certain times of the
year (Read et al. 2003; NMFS 2001; NMFS unpublished data). In addition, stable isotope analysis of animals
sampled along the beaches of North Carolina between Cape Hatteras and Bogue Inlet during February and March
showed very low stable isotope ratios of 20 relative to *°0 (referred to as "depleted oxygen", Cortese 2000). One
explanation for the depleted oxygen signature is a resident group of dolphins in Pamlico Sound that move into
nearby coastal waters in the winter (NMFS 2001). The estuarine waters of Pamlico Sound had previously been
included in the abundance estimates and stock assessment reports for the Northern migratory stock and the winter
“mixed” North Carolina management unit of coastal bottlenose dolphins (Waring et al. 2007). However, they are
now recognized as a distinct stock based upon these differences in seasonal ranging patterns and stable isotope
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signatures.

The seasonal movements of the NNCES sStock are best described using a combination of tag-telemetry and

long-term photo-ID studies. Animals captured and released near Beaufort, North Carolina, were fitted with satellite-
linked transmitters during November 1999 (3 animals), April 2000 (8 animals), and April 2006 (5 animals) (NMFS
unpublished data). In addition, long-term photo-1D studies have been conducted in waters of North Carolina that
include records of both these tagged animals and animals that were captured and freeze-branded near Beaufort,
North Carolina, during summer months (Hansen and Wells 1996; Duke University unpublished data; University of
North Carolina at Wilmington unpublished data; NMFS unpublished data). Of these tagged or freeze-branded
animals, 18 occupied waters of northern Pamlico Sound during summer months and hence were identified as
belonging to the NNCES sStock. The NNCES sStock occurs primarily within the waters of Pamlico Sound north of
Core Sound during summer months (July-August). There is evidence that some of these animals also move into
nearshore coastal waters along the northern coast of North Carolina and into coastal waters of Virginia and perhaps
into Chesapeake Bay. One animal that was tagged near Virginia Beach in September 1998 was observed to move
south into waters of Pamlico Sound and had a photo-ID record within the sound during July (NMFS unpublished
data). In addition, there are photo-ID matches between inshore waters of Virginia Beach, Virginia, and Pamlico
Sound (Urian, pers. comm.) that also demonstrate movements of NNCES animals between these areas. Therefore, it
is presumed that the spatial range of NNCES animals during summer and fall months (July-October) includes
Pamlico Sound, nearshore (<l1km from shore) coastal waters of northern North Carolina, and nearshore and
estuarine waters of Virginia (Figure 1).
There are fewer tag-telemetry data for assigned NNCES animals during winter months. However, photo-1D studies,
available tag data and stable isotope data indicate that the stock moves out of the waters of Pamlico Sound into
coastal waters south of Cape Hatteras during late fall and through winter (November — April). Fag-tTelemetry
records show that NNCES animals move as far south as the New River during winter months (January-February)
(NMFS unpublished data). The Northern Migratory sStock also occupies the nearshore coastal waters of North
Carolina during these months, and hence there is likely overlap between these stocks, particularly between Cape
Hatteras and Cape Lookout.

The movements of animals from the NNCES sStock are distinct from those of the Southern North Carolina
Estuarine System sStock (SNCES). Some of the animals tagged or freeze-branded near Beaufort moved south to
Cape Fear and occupied nearshore coastal and estuarine waters during winter months. During summer and fall, these
animals moved north and occupied inshore and nearshore coastal waters near Cape Lookout including Bogue Sound
and Core Sound. It is probable that there is spatial overlap between these 2 estuarine stocks during late summer and
fall in the waters near Beaufort. However, SNCES sStock animals were not observed to move north of Cape
Lookout in coastal waters nor into the main portion of Pamlico Sound during summer (NMFS unpublished data;
Duke University unpublished data; University of North Carolina at Wilmington unpublished data). These movement
patterns are consistent with those in resightings of individual dolphins during a photo-ID study that sampled much of
the estuarine waters of North Carolina (Read et al. 2003). Read et al. (2003) suggested that movement patterns,
differences in group sizes, and habitats are consistent with 2 stocks of animals occupying estuarine waters of North
Carolina. Finally, genetic analysis of samples from animals in waters of southern North Carolina (between Cape
Lookout and the North Carolina/South Carolina border) demonstrate significant differentiation from animals
occupying waters from Virginia and further north and waters of South Carolina (Rosel et al. 2009).

In summary, during summer and fall months (July-October), the NNCES sStock occupies waters of Pamlico
Sound and nearshore coastal and estuarine waters of northern North Carolina to Virginia Beach (Figure 1). It likely
overlaps with animals from the Southern Migratory sStock in coastal waters during these months. During late fall
and winter (November-March), the NNCES sStock moves out of estuarine waters and occupies nearshore coastal
waters between the New River and Cape Hatteras. It overlaps with the Northern Migratory sStock during this period,
particularly between Cape Lookout and Cape Hatteras. It appears that the region near Cape Lookout including
Bogue Sound and Core Sound is an area of overlap with the SNCES sStock during late summer.

POPULATION SIZE

Read et al. (2003) provided the first and-onbyavatable-abundance estimate of bottlenose dolphins that occur
within the estuarine portion of the NNCES sStock range. This estimate was based on a photo-ID mark-recapture
survey of a portion of North Carolina waters inshore of the barrier islands, conducted during July 2000. Because the
survey did not sample all of the estuarine waters where dolphins are known to occur, the estimates of abundance
may be negatively biased. Read et al. (2003) estimated the number of animals in the inshore waters of North
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Carolina equivalent to that of the NNCES sStock to be 919 (95% CI 730 - 1,190, CV=0.13). Gubbins et al. (2003)
also conducted a photo-1D mark-recapture study during 1997 and provided an abundance estimate (513, CV=0.13)
for inshore and nearshore waters near Beaufort, North Carolina, but this area represented only a small portion of the
NNCES sStock area and included animals in coastal waters. Goodman et al. (2007) conducted seasonal, strip-
transect aerial surveys of southwestern Pamlico Sound from July 2004 through April 2006. Their survey area
sampled approximately 25% or less of the waters within the NNCES sStock boundaries. Mean seasonal abundance
estimates ranged from a low of 54 (CV=0.46) during June - August 2005 (summer), to a high of 426 (CV=0.35)
during September - November 2004 (autumn), but seasonal patterns were not consistent among years. For example,
the estimate for sprlng of 2005 was only 71 (CV 0 39) while the estimate for sprlng of 2006 was 323 (CV 0. 35)

Slnce both tag—%elemetry studles and photo |dent|f|cat|on records |nd|cate that some portlon of the NNCES
sStock occurs in coastal waters between Cape Hatteras, North Carolina, and Virginia during summer months, it is
appropriate to include animals from summer aerial surveys of these areas in the abundance estimate. Aerial surveys
to estimate the abundance of coastal bottlenose dolphins in the Atlantic were conducted during winter (January-
February) and summer (July-August) of 2002. Survey tracklines were set perpendicular to the shoreline and
included coastal waters to depths of 40m. The surveys employed a stratified design so that most effort was expended
in waters shallower than 20m deep where a high proportion of observed bottlenose dolphins were expected to be of
the coastal morphotype. The surveys employed 2 observer teams operating independently on the same aircraft to
estimate visibility bias. Abundance estimates were calculated using line transect methods and distance analysis
(Buckland et al. 2001). The 2002 surveys included 2 teams of observers to derive a correction for visibility bias. The
independent and joint estimates from the 2 survey teams were used to quantify the probability that animals available
to the survey on the trackline were missed by the observer teams, or perception bias, using the direct duplicate
estlmator (Palka 1995).

—Ihe—bestAn abundance estlmate for the Nerthem—Neﬁh—G&rel%EsfeuaweéystemNNCES sStock in coastal
waters is-thereforewas derived from the summer 2002 aerial survey-when-there-was-less-overlap-among-stoeks.

Survey data were post-stratified to estimate the abundance of dolphins within a strip extending from the shoreline to
1km from shore between Cape Lookout, North Carolina, and Virginia Beach, Virginia. Tag-telemetry records
indicated that NNCES animals rarely ventured further away from shore. However, animals from the Southern
Migratory sStock do occur within this strip during summer months. Therefore, the estimate of abundance within this
strip includes both NNCES animals and Southern Migratory animals and hence overestimates abundance The
resulting best abundance estimate for the NNCES sStock in coastal waters is-was 468 (CV=0.32).
Fhebest-avatlableThe abundance estimate for the NNCES sStock during 2000-2002 is—-was the combined
abundance from estuarine and coastal waters. This comblned estimate is 1,387 (CV=0.17). HeweveHmseesnmate

A photo-1D mark-recapture study was conducted in 2006 using similar methods to those in Read et al. (2003)

which included estuarine waters from Core Sound to Albemarle Sound. —A boundary line between the NNCES
sStock and the neighboring SNCES Stock was identified at 34°46° N Latitude, and this boundary is consistent with
the descriptions of the ranges of the 2 stocks during summer months. -The survey also included coastal waters
extending up to 1-km from shore, which is also consistent with the current understanding of the distribution of this
stock. -The survey did not include estuarine and coastal waters north of Albemarle Sound, and it is therefore possible
that some portion of the NNCES sStock was outside of the boundaries of the current survey. -Thus, the updated
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abundance estimate is most likely negatively biased. -The resulting abundance estimate includes a correction for the
proportion of dolphins with non-distinct fins in the population. -The abundance estimate for the NNCES Stock based
upon photo-1D mark-recapture surveys in 2006 was 950 animals (CV = 0.23, 95% Confidence Interval = 516-1,384;
Urian et al., unpublished manuscript). -This is the best available abundance estimate for the NNCES sStock.

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 20" percentile of the log-normal distribution
as specified by Wade and Angliss (1997)._The best estimate of abundance for the NNCES Stock is 950 (CV=0.23).

The minimum populatlon estlmate for the NNCES Stock is 785 Beeause—the—en#y—aa&%e—eemprehenswe

Current Population Trend
There are insufficient data to determine the population trends for this stock. However, Urian et al. (unpublished

manuscript) noted that there was no statistically significant difference between abundance estimates within estuarine
waters from the surveys conducted during 2000 and those conducted during 2006.

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 “recevery”recovery factor (MMPA Sec. 3. 16 U.S.C. 1362; Wade and Angliss 1997). The
minimum population size of the NNCES sStock of bottlenose dolphins is—unknewnis 785. 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. —The resulting PBR for this stock is 7.9 animals.PBR-fer

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUS INJURY

Fishery Information

The NNCES sStock interacts with 3 Category Il fisheries: the Atlantic blue crab trap/pot fishery, North Carolina
long haul seine fishery and North Carolina inshore gillnet fishery. There is no systematic federal observer coverage
of these fisheries by the National Marine Fisheries Service (NMFS), although the North Carolina Division of Marine
Fisheries operates systematic coverage of the fall flounder gillnet fishery in Pamlico Sound (Price 2008). As a result,
information about interactions with North Carolina inshore fisheries is based solely on stranding data and it is not
possible to estimate the annual number of interactions or mortalities in these fisheries. The NNCES sStock may also
interact with the mid-Atlantic gillnet fishery, the mid-Atlantic haul/beach seine fishery and the Virginia Pound Net
fishery. The magnitude of the interaction with each of these fisheries is unknown because of both uncertainty in the
movement patterns of the stock and the spatial overlap between the NNCES sStock and other bottlenose dolphin
stocks in coastal waters. The total estimated average annual fishery mortality on the NNCES sStock ranges between
a minimum of 4.1 and a maximum of 22.6 animals per year. This range reflects the uncertainty in assigning
observed or reported mortalities to a particular stock.

Mid-Atlantiemid-Atlantic Gillnet

This fishery has the highest documented level of mortality of coastal morphotype bottlenose dolphins, and the
sink gillnet gear in North Carolina is its largest component in terms of fishing effort and observed takes. Of 12
observed mortalities between 1995 and 2000, 5 occurred in sets targeting spiny or smooth dogfish, 1 was in a set
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targeting “shark” species, 2 occurred in striped bass sets, 2 occurred in Spanish mackerel sets, and the remainder
were in sets targeting kingfish, weakfish or finfish generically (Rossman and Palka 2001). From 2001-2008, 7
additional bottlenose dolphin mortalities were observed in the mid-Atlantic gillnet fishery. Three mortalities were
observed in 2001 with 1 occurring off of northern North Carolina during April and 2 occurring off of Virginia
during November. Four additional mortalities were observed along the North Carolina coast near Cape Hatteras: 1 in
May 2003, 1 in September 2005, 1 in September 2006, and 1 in October 2006. Because the Northern Migratory,
Southern Migratory, Northern North Carolina Estuarine System and Southern North Carolina Estuarine System
bottlenose dolphin stocks all occur in waters off of North Carolina, it is not possible to definitively assign all
observed mortalities, or extrapolated bycatch estimates, to a specific stock. In addition, the Bottlenose Dolphin Take
Reduction Plan (TRP) was implemented in May 2006 resulting in changes in the gear configurations and other
characteristics of the fishery.

To estimate the mortality of bottlenose dolphins in the mid-Atlantic gillnet fishery, the available data were
divided into the period from 2002 through April 2006 (pre-TRP) and from May 2006 — 2008 (post-TRP). Three
alternative approaches were used to estimate bycatch rates. First, a generalized linear model (GLM) approach was
used similar to that described in Rossman and Palka (2001). This approach included all observed mortalities from
1995-2008 where the fishing gear was still in use during the period from 2002-2008. Second, a simple ratio
estimator of catch per unit effort (CPUE = observed catch / observed effort) was used based directly upon the
observed data. Finally, a ratio estimator pooled across years was used to estimate different CPUE values for the pre-
TRT and post-TRT periods. In each case, the annual reported fishery effort (represented as reported landings) was
multiplied by the estimated bycatch rate to develop annual estimates of fishery-related mortality, again similar to the
approach in Rossman and Palka (2001). To account for the uncertainty in the most appropriate of these 3 alternative
approaches, the average of the 3 model estimates (and the associated uncertainty) are used to estimate the mortality
of bottlenose dolphins for this fishery (Table 1). It should be noted that the extrapolated estimates of total mortality
| include landings from inshore waters where the NNCES sStock is likely to occur.

Table 1. Summary of the 2002-2008 incidental mortality of bottlenose dolphins (Tursiops truncatus) in the Northern
North Carolina Estuarine System sStock in the commercial mid-Atlantic coastal gillnet fisheries. The estimated
annual and average mortality estimates are shown for the period prior to the implementation of the Bottlenose
Dolphin Take Reduction Plan (pre-TRP) and after the implementation of the plan (post-TRP). Three alternative
modeling approaches were used, and the average of the 3 was used to represent mortality estimates. The minimum
and maximum estimates indicate the range of uncertainty in assigning observed bycatch to stock. Observer
coverage is measured as a proportion of reported landings (tons of fish landed). Data are derived from the
Northeast Observer program, NER dealer data, and NCDMF dealer data. Values in parentheses indicated the CV of]
the estimate.

. Observer |min Annual| _MIn . Max Annual | Max Pooled
Period Year Coverage® Ratio p00|_ed Min GLM Ratio Ratio Max GLM
Ratio

15.64 39.45 33.69

2002 0.01 0 0 059 0 052 ©38)

11.03 | 4946 12.77 19.29

2003 0.01 0 0 ©058) | (0.94) (0.92) (0.36)

12.10 28.46 28.42

ore-TRP | 2904 0.02 0 0 (0.62) 0 (0.92) (0.34)
11.84 22,58 23.01

2005 0.03 0 0 0.50) 0 050 o3

Jan-Apr 1.40 1.99

2006 0.03 0 0 (0.50) 0 0 (0.37)
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Annual Avg. pre-TRP Minimum: 3.47 (CV=0.30) Maximum: 19.79 (CV=0.11)
May-Dec 0.03 0 0 5.08 73.37 18.84 12.46
2006 ' (0.42) (0.69) (0.68) (0.36)
8.32 24.47 18.77
post-TRP 2007 0.03 0 0 (0.43) 0 (0.68) (0.34)
8.14 21.91 16.77
2008 0.01 0 0 (0.42) 0 (0.68) (0.34)

Annual Avg. post-TRP Minimum: 2.39 (CV=0.25) Maximum: 18.99 (CV=0.11)

® Observer coverage is reported on an annual basis for the entire fishery as a proportion of the reported tons of fish

landed.

There have been 3 observed takes in the mid-Atlantic gillnet fishery since 2001 that could potentially be
assigned to the Northern North Carolina Estuarine System sStock. However, in each of these cases, the take could
potentially be assigned to the Southern Migratory sStock since they occurred in near-shore coastal waters of
northern North Carolina. Since observed mortalities (and effort) cannot be definitively assigned to a particular stock
within certain regions and times of year, the minimum and maximum possible mortality on the NNCES sStock are
presented for comparison to PBR (Table 1).

Based upon these analyses, the minimum mortality estimate for the NNCES sStock for the pre-TRP period was
3.47 (CV=0.30) animals per year, and that for the post-TRP period was 2.39 (CV=0.25) animals per year. The
maximum estimates were 19.79 (CV=0.11) for the pre-TRP period and 18.99 (CV=0.11) for the post-TRP period
(Table 1).

Beach Haul Seine/Beach-based Gillnet Gear

Two coastal bottlenose dolphin takes were observed in beach haul seine gear: 1 in May 1998 and 1 in December
2000. These takes occurred during a striped bass fishery within the spatial and seasonal range of the Northern
Migratory sStock. Beach-based gillnet gear is now considered part of the Mid-Atlantiemid-Atlantic gillnet fishery
described above; however, it is not included in the observer program or resulting mortality estimates. Data from the
Southeast Region Stranding Network from 2002-2008 include 2 confirmed reports of bottlenose dolphin mortalities
in beach-based gillnet gear for striped bass during winter months off the coast of northern North Carolina: 1 in
December 2002 and 1 in January 2008. A third possible mortality associated with this gear occurred during
December 2002 (Southeast Regional Marine Mammal Stranding Network; NOAA National Marine Mammal Health
and Stranding Response Database unpublished data, accessed 21 September 2009 and 18 November 2009). Based
upon their location and time of year, these mortalities were most likely animals from the Northern Migratory sStock
rather than the NNCES sStock since they occurred north of Cape Hatteras in winter months.

Crab Pots and Other Pots

Since there is no systematic observer program, it is not possible to estimate the total number of interactions or
mortalities associated with crab pots. However, it is clear that interactions with pot gear are a common occurrence
and result in mortalities of coastal morphotype bottlenose dolphins in some regions (Burdett and McFee 2004).
Southeast Regional Marine Mammal Stranding Network data (NOAA National Marine Mammal Health and
Stranding Response Database unpublished data, accessed 21 September 2009 and 18 November 2009) from 2004
through 2008 include 13 reports of interactions between bottlenose dolphins and confirmed blue crab pot gear with
the majority of these occurring in waters from Florida to South Carolina. In addition, there were 4 interactions
documented with pot gear where the fishery could not be confirmed. In these cases, the gear was confirmed to be
associated with a pot or trap, but may have been from a fishery other than blue crab (e.g., whelk fisheries in
Virginia). Of the confirmed blue crab pot interactions, there was 1 reported mortality in this 5 year period in waters
of Virginia and North Carolina. This case occurred in August 2004 and is most likely assigned to the NNCES
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sStock. There was 1 mortality in pot gear where the fishery type could not be confirmed in Virginia. This mortality
was reported in August 2007 and could be assigned to either the Southern Migratory or the NNCES sStock.

Virginia and North Carolina Pound Nets

——Historical and recent stranding network data report interactions between bottlenose dolphins and pound
nets in Virginia. Stranding data for 2004-2008 indicate 17 cases where bottlenose dolphins were removed from
pound net gear, and it was determined that animals were entangled pre-mortem. In each case, the bottlenose dolphin
was recovered directly from the fishing gear. Of these 17 cases, 14 were documented mortalities while 3 were
released alive (S. Barco, Virginia Aquadrium, unpublished data; Northeast Regional Marine Mammal Stranding
Network; NOAA National Marine Mammal Health and Stranding Response Database unpublished data, accessed 21
September 2009 and 18 November 2009). These interactions occurred primarily inside estuarine waters near the
mouth of the Chesapeake Bay and in summer months. Nine of these mortalities occurred during the summer (July-
September) when they could have impacted either the Southern Migratory or the Northern North Carolina Estuarine
System sStocks. The overall impact of the Virginia Pound Net fishery on the Northern North Carolina Estuarine
System sStock is unknown due to the limited information on the stock’s movements, particularly whether or not it
occurs within waters inside the mouth of the Chesapeake Bay. In addition, 1 bottlenose dolphin was recovered dead
from pound net gear in North Carolina during August 2004. This mortality is most likely assigned to the NNCES
sStock.

Other Mortality

There have been occasional mortalities of bottlenose dolphins during research activities including both directed
live capture studies and fisheries surveys. From 2002-2009, there have been 15 reported interactions during research
activities resulting in 13 documented mortalities of bottlenose dolphins. A mortality occurring in a turtle relocation
trawl off of North Carolina during March 2002 could have been attributed to either the Southern Migratory sStock
or the NNCES sStock. One mortality in a research beach seine was reported from June 2007 in northern North
Carolina that was consistent with the spatial range of the Northern Migratory sStock, the Southern Migratory sStock
or the NNCES sStock. Finally, a mortality was observed in July 2007 in a research net in the Neuse River that is
most likely from the NNCES sStock.

Three bottlenose dolphins that were captured, tagged with satellite-linked transmitters, and released near
Beaufort, North Carolina, during April 2006 by the NMFS as part of a long-term stock delineation research project
were believed to have died shortly thereafter as a result of the capture or tagging (NMFS unpublished data). Two of
the animals were recovered stranded but because of advanced decomposition of the carcasses cause of death could
not be determined. One of these 2 animals was known from long-term photo-ID and was likely of the Southern
North Carolina Estuarine System sStock. The third animal has not been observed subsequent to release, but patterns
in the data received from its satellite tag were similar to that of the other 2 and indicated the fates were similar.
These last 2 animals were, based on satellite-derived locations, most likely from the NNCES sStock. All known
human-caused mortalities including both commercial fisheries and research related mortalities are summarized in
Table 2.

This stock inhabits areas with significant drainage from agricultural, industrial and urban sources, and as such is
exposed to contaminants in runoff from those sources. The blubber of 47 bottlenose dolphins captured and released
in and around Beaufort contained detectable environmental contaminantst-levels-efseme-level, and 7 had unusually
high levels of the pesticide methoxychlor (Hansen et al. 2004). While there are no estimates of indirect human-
caused mortality from pollution or habitat degradation, Schwacke et al. (2002) found that the levels of
polychlorinated biphenyls (PCBs) observed in Beaufort female bottlenose dolphins would likely impair reproductive
success, especially of primiparous females.

fisheries are confirmed reports and are likely an underestimate of total mortalities in these fisheries.

Table 2. Summary of annual reported and estimated mortality of bottlenose dolphins from the Northern North
Carolina Estuarine System sStock. Where minimum and maximum values are reported, there is uncertainty in
the assignment of mortalities to this particular stock due to spatial overlap with other bottlenose dolphin stocks
in certain areas and seasons. The reported mortalities in Virginia Pound Net, beach-based gillnet and crab pot
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Mid- L
lantiemid- Virginia Beach- Blue
Year Atlantic Pound based Crab Other Pot Research Total
tlantic a ;
—_ Net Gillnet Pot
Gillnet
Min=4.0 Min=1 Min =6.0
2004 Max=18.9 Max = 4 0 ) 0 0 Max = 23.9
Min=4.0 Min=0 Min=4.0
2005 Max=15.2 Max =1 0 0 0 0 Max = 16.2
Min=2.2 Min=0 Min=4.2
2006 Max = 35.6 Max =2 0 0 0 2 Max = 39.6
2007 Min=2.8 Min=0 0 0 Min=0 Min=1 Min = 3.8
Max = 14.4 Max =1 Max =1 Max = 2 Max = 18.4
Min=2.7 Min=0 Min=2.7
2008 Max =12.9 Max = 2 0 0 0 0 Max = 14.9
. Minimum Estimated = 4.1
Annual Average Mortality (2004-2008) Maximum Estimated = 22.6
& Pound nets also include a mortality observed in North Carolina in 2004.

Strandings

Between 2004 and 2008, 422 bottlenose dolphins stranded along the Atlantic coast in North Carolina and
Virginia that could be assigned to the NNCES sStock (Table 3; Northeast Regional Marine Mammal Stranding
Network, Southeast Regional Marine Mammal Stranding Network; NOAA National Marine Mammal Health and
Stranding Response Database unpublished data, accessed 21 September 2009 and 18 November 2009). The
assignment of animals to a particular stock is impossible in some seasons and regions, particularly in coastal waters
of North Carolina and Virginia. Therefore, it is likely that the counts below include some animals from either the
Southern Migratory or Northern Migratory sStocks. Within estuarine waters of North Carolina, where the
probability is very high that strandings are from the NNCES sStock, there were a total of 73 strandings in this 5 year
period. In addition, stranded carcasses are not routinely identified to either the offshore or coastal morphotype of
bottlenose dolphin, therefore it is possible that some of the reported strandings were of the offshore form. In most
cases, it was not possible to determine if a human interaction had occurred due to the decomposition state of the
stranded animal. However, in cases where a determination could be made, the incidence of evidence of fisheries
interactions was high. In cases where a determination could be made, 65% of stranded animals from Virginia, 41%
of cases from coastal waters of North Carolina and 82% (14/17) of cases from North Carolina estuarine waters had
evidence of human interaction. It should be recognized that evidence of human interaction does not indicate cause of
death, but rather only that there was evidence of interaction with a fishery (e.g., line marks, net marks).

Table 3. Strandings of bottlenose dolphins from North Carolina and Virginia that can possibly be assigned to the Northern
North Carolina Estuarine System (NNCES) sStock. Strandings observed in North Carolina are separated into those
occurring within Pamlico Sound and other estuaries (Estuary) vs. coastal waters. Assignments to stock were based upon
the understanding of the seasonal movements of this stock. However, particularly in coastal waters, there is likely
overlap between the NNCES sStock and other bottlenose dolphin stocks. HI = Evidence of Human Interaction, CBD =
Cannot Be Determined whether an HI occurred or not. NOAA National Marine Mammal Health and Stranding Response
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Database unpublished data, accessed 21 September 2009 and 18 November 2009

State 2004 2005 2006 2007 2008
HI HI HI HI HI HI HI HI HI HI
Type Yes | No CBD Yes | No CBD Yes | No CBD Yes | No CBD Yes | No CBD
North
Carolina - 6 8 25 7 7 41 1 7 25 5 8 26 5 5 28
Coastal
North
Carolina- 6 1 9 2 0 7 4 2 11 2 0 19 0 0 10
Estuary
Virginia® 13 5 10 7 9 13 9 3 17 6 3 19 8 1 22

Annual

Total 83 93 79 88 79

& Strandings from Virginia include primarily waters inside Chesapeake Bay during late summer through fall. It is likely that

the NNCES sStock overlaps with the Southern mMigratory sStock in this area.

STATUS OF STOCK

From 1995 to 2001, NMFS recognized only a single migratory stock of coastal bottlenose dolphins in the
western North Atlantic, and the entire stock was listed as depleted as a result of the 1987-1988 mortality event. Scott
et al. (1988) suggested that dolphins residing in the bays, sounds and estuaries adjacent to these coastal waters were
not affected by the mortality event, and these animals were explicitly excluded from the depleted listing (Federal
Register: 54(195), 41654-41657; 56(158), 40594-40596; 58(64), 17789-17791).

The status of the NNCES sStock relative to OSP is unknown. The species is not listed as threatened or
endangered under the Endangered Species Act. There are insufficient data to determine population trends for this
stock. The annual average of human caused mortality for this stock ranges between a minimum of 4.1 and a
maximum of 22.6, but thls is an underestlmate of total mortality associated with commercial fisheries. Fhe-mest
3 a ] é a R-is-undetermined-—The calculated PBR is 7.9
animals; therefore it is p055|ble that mortallty in commerual fisheries exceeds PBR for this stock. —-However,
because mortality cannot be reliably assigned to stocks, it is currently not possible to evaluate the status relative to
PBR. -There is insufficient information available to determine whether the total fishery-related mortality and serious
injury for this stock is insignificant and approaching zero mortality and serious injury rate. However, the total
human-caused mortality and serious injury is most likely greater than 10% of PBR and may appreach-er-exceed

PBR. Because the-stock-size-iscurrenthy-unknown—and-relatively few mortalities and serious injuries would exceed
PBR, the NMFS considers this stock to be a strategic stock.
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August-December

HARBOR PORPOISE (Phocoena phocoena phocoena):
Gulf of Maine/Bay of Fundy Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

This stock is found in U.S. and Canadian Atlantic waters. The distribution of harbor porpoises has been
documented by sighting surveys, strandings
and takes reported by NMFS observers in the
Sea Sampling Program. During summer (July
to September), harbor porpoises are
concentrated in the northern Gulf of Maine
and southern Bay of Fundy region, generally
in waters less than 150 m deep (Gaskin 1977;
Kraus et al. 1983; Palka 1995a; Palka 1995b),
with a few sightings in the upper Bay of Fundy
and on Georges Bank (Palka 2000). During
fall (October-December) and spring (April-
June), harbor porpoises are widely dispersed
from New Jersey to Maine, with lower
densities farther north and south. They are
seen from the coastline to deep waters (>1800
m; Westgate et al. 1998), although the
majority of the population is found over the
continental shelf. During winter (January to
March), intermediate densities of harbor
porpoises can be found in waters off New
Jersey to North Carolina, and lower densities
are found in waters off New York to New Harbor Porpoise
Brunswick, Canada. There does not appear to . e
be a temporally coordinated migration or a
specific migratory route to and from the Bay

of Fundy region. However, during the fall,
several satellite tagged harbor porpoises did
favor the waters around the 92-m isobath,
which is consistent with observations of high
rates of incidental catches in this depth range
(Read and Westgate 1997). There were two stranding records from Florida during the 1980s (Smithsonian
strandings database) and one in 2003 (NE Regional Office/NMFS strandings and entanglement database).

Gaskin (1984, 1992) proposed that there were four separate populations in the western North Atlantic: the Gulf
of Maine/Bay of Fundy, Gulf of St. Lawrence, Newfoundland, and Greenland populations. Analyses involving
mtDNA (Wang et al. 1996; Rosel et al. 1999a; 1999b), organochlorine contaminants (Westgate et al. 1997;
Westgate and Tolley 1999), heavy metals (Johnston 1995), and life history parameters (Read and Hohn 1995)
support Gaskin’s proposal. Genetic studies using mitochondrial DNA (Rosel et al. 1999a) and contaminant studies
using total PCBs (Westgate and Tolley 1999) indicate that the Gulf of Maine/Bay of Fundy females were distinct
from females from the other populations in the Northwest Atlantic. Gulf of Maine/Bay of Fundy males were distinct
from Newfoundland and Greenland males, but not from Gulf of St. Lawrence males according to studies comparing
mtDNA (Palka et al. 1996; Rosel et al. 1999a) and CHLORs, DDTs, PCBs and CHBs (Westgate and Tolley 1999).
Nuclear microsatellite markers have also been applied to samples from these four populations, but this analysis
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Figure 1. Distribution of harbor porpoises from NEFSC and
SEFSC shipboard and aerial surveys during the summers of 1995,
1998, 1999, 2002, 2004, 2006, —and—2007, 2008, and 2010.
Isobaths are the 100-m, 1000-m, and 4000-m depth contours.




failed to detect significant population sub-division in either sex (Rosel et al. 1999a). These patterns may be
indicative of female philopatry coupled with dispersal of males. Both mitochondrial DNA and microsatellite
analyses indicate that the Gulf of Maine/Bay of Fundy stock is not the sole contributor to the aggregation of
porpoises found off the mid-Atlantic states during winter (Rosel et al. 1999a; Hiltunen 2006). Mixed-stock analyses
using twelve microsatellite loci in both Bayesian and likelihood frameworks indicate that the Gulf of Maine/Bay of
Fundy is the largest contributor (~60%), followed by Newfoundland (~25%) and then the Gulf of St. Lawrence
(~12%), with Greenland making a small contribution (<3%). For Greenland, the lower confidence interval of the
likelihood analysis includes zero. For the Bayesian analysis, the lower 2.5% posterior quantiles include zero for both
Greenland and the Gulf of St. Lawrence. Intervals that reach zero provide the possibility that these populations
contribute no animals to the mid-Atlantic aggregation. This report follows Gaskin's hypothesis on harbor porpoise
stock structure in the western North Atlantic, where the Gulf of Maine and Bay of Fundy harbor porpoises are
recognized as a single management stock separate from harbor porpoise populations in the Gulf of St. Lawrence,
Newfoundland, and Greenland.

POPULATION SIZE

To estimate the population size of harbor porpoises in the Gulf of Maine/Bay of Fundy region,—eight line-
transect sighting surveys were conducted during the summers of 1991, 1992, 1995, 1999, 2002, 2004, 2006, and
2007, and 2011. The best current abundance estimate of the Gulf of Maine/Bay of Fundy harbor porpoise stock is

the result of the 2011 survev 61 959 (CV 0. 32) 89@54—(@/—&479—%5%—#}9—2@96—%#\%@%{5—@&19@—1—}

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

descrlptlons

Recent surveys and abundance estimates

An abundance estimate of 51,520 (CV=0.65) harbor porpoises was obtained from a line-transect sighting survey
conducted during 12 June to 4 August 2004 by a ship and plane that surveyed 6,180 km of trackline from the 100-m
depth contour on the southern Georges Bank to the lower Bay of Fundy. The Scotian shelf south of Nova Scotia was
not surveyed (Table 1). Shipboard data were collected using the two-independent-team line-transect method and
analyzed using the modified direct-duplicate method (Palka 1995b) accounting for biases due to school size and
other potential covariates, reactive movements (Palka and Hammond 2001), and g(0), the probability of detecting a
group on the trackline. Aerial 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).

An abundance estimate of 89,054 (CV=0.47) harbor porpoises 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).

An abundance estimate of 16,0584,862 (95%CH=2,204-8;8061CV=0.50) harbor porpoises from the Gulf of
Maine/Bay of Fundy, Gulf of St. Lawrence, and Newfoundland stocks was generated from the Canadian Trans
North Atlantic Sighting Survey {F-NASS}-in July-August 2007_(and see Lawson and Gosselin 2009). This aerial
survey covered area 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 (MCDS),
and correcting for availability bias using dive/surface times, as reported in the literature, and the Laake (2007)

analysis method (Lawson and Gosselin 2011) Estimatesfrom-this-survey-have not-yet-been-corrected-foravailability

An abundance estimate of 61,959 (CV=0. 32) harbor _porpoises was generated from a shipboard and aerial
survey conducted during Jun - Aug 2011. The aerial portioned covered 6,850 km of tracklines that were over waters
from-Massachusetis-to-New-BrunswickCanada{waters-north of New Jersey and shallower than the 100-m depth
conteurdepth contour through the U.S. and Canadian Gulf of Maine and up to and including the lower Bay of
Fundy). The shipboard portioned covered 3,811 km of tracklines that were in water offshore of North Carolina to
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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). 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 {MRBS)-option in the computer program Distance (version 6.0, release 2,
Thomas et al. 2009).

Table 1. Summary of recent abundance estimates for the Gulf of Maine/Bay of Fundy harbor porpoise.
Month, year, and area covered during each abundance survey and the resulting abundance
estimate (Nyet) and coefficient of variation (CV).

Month/Year Area Nipest cvVv
Jun-Jul 2004 Gulf of Maine to lower Bay of Fundy 51,520 0.65
Aug 2006 S. Gulf of Maine to upper Bay of Fundy to Gulf of 89,054 047

St. Lawrence

Northern-Labrader-Scotian Shelf and Gulf of St. 12,7324;
Jul-Aug 2007 Lawrence® 252 0.6131
Jul-Aug 2011 North Carolina to lower Bay of Fundy 61,959 0.32

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 harbor porpoises is 61,95989,054
(CV=0.4732). The minimum population estimate for the Gulf of Maine/Bay of Fundy harbor porpoise is
60,97074.68647,635:959.

Current Population Trend
A trend analysis has not been conducted for this species.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

Several attempts have been made to estimate potential population growth rates. Barlow and Boveng (1991),
who used a re-scaled human life table, estimated the upper bound of the annual potential growth rate to be 9.4%.
Woodley and Read (1991) used a re-scaled Himalayan tahr life table to estimate a likely annual growth rate of 4%.
In an attempt to estimate a potential population growth rate that incorporates many of the uncertainties in
survivorship and reproduction, Caswell et al. (1998) used a Monte Carlo method to calculate a probability
distribution of growth rates. The median potential annual rate of increase was approximately 10%, with a 90%
confidence interval of 3-15%. This analysis underscored the considerable uncertainty that exists regarding the
potential rate of increase in this population. Moore and Read (2008) conducted a Bayesian population modeling
analysis to estimate the potential population growth of harbor porpoise in the absence of bycatch mortality. Their
method used fertility data, in combination with age-at-death data from stranded animals and animals taken in
gillnets, and was applied under two scenarios to correct for possible data bias associated with observed bycatch of
calves. Demographic parameter estimates were ‘model averaged’ across these scenarios. The Bayesian posterior
median estimate for potential natural growth rate was 0.046. This last, most recent, value will be the one used for the
purpose of this assessment.

POTENTIAL BIOLOGICAL REMOVAL
Potential Biological Removal (PBR) is the product of minimum population size, one-half the maximum
productivity rate, and a “recovery”recovery factor (MMPA Sec. 3. 16 U.S.C. 1362; Wade and Angliss 1997). The
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minimum population size is 60,97074.68647,635:959. The maximum productivity rate is 0.046. The
“recovery 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 Gulf of Maine/Bay of Fundy harbor porpoise is
703859548931,

ANNUAL HUMAN-CAUSED MORTALITY

Data to estimate the mortality and serious injury of harbor porpoise come from U.S. and Canadian Sea
Sampling Programs, from records of strandings in U.S. and Canadian waters, and from records in the Marine
Mammal Authorization Program (MMAP). See Appendix Ill for details on U.S. fisheries and data sources.
Estimates using Sea Sampling Program and MMAP data are discussed by fishery under the Fishery Information
section (Table 2). Strandings records are discussed under the Unknown Fishery in the Fishery Information section
(Table 3) and under the Other Mortality section (Table 3).

The total annual estimated average human-caused mortality is 927-8407 harbor porpoises per year. This is
derived from two components: 803796883798 harbor porpoise per year (CV=0.2415) from U.S. fisheries using
observer and MMAP data, and 44 per year (unknown CV) from Canadian fisheries using observer data.

Fishery Information

Recently, Gulf of Maine/Bay of Fundy harbor porpoise takes have been documented in the U.S. Northeast sink
gillnet, mid-Atlantic gillnet, and Northeast bottom trawl fisheries and in the Canadian Bay of Fundy groundfish sink
gillnet and herring weir fisheries (Table 2). Detailed U.S. fishery information is reported in Appendix I11.

Earlier Interactions

One harbor porpoise was observed taken in the Atlantic pelagic drift gillnet fishery during 1991-1998; the
fishery ended in 1998. This observed bycatch was notable because it occurred in continental shelf edge waters
adjacent to Cape Hatteras (Read et al. 1996). Estimated annual fishery-related mortality (CV in parentheses)
attributable to this fishery was 0.7 in 1989 (7.00), 1.7 in 1990 (2.65), 0.7 in 1991 (1.00), 0.4 in 1992 (1.00), 1.5 in
1993 (0.34), 0 during 1994-1996 and 0 in 1998. The fishery was closed during 1997.

U.s.
Northeast Sink Gillnet

In 1990, an observer program was started by NMFS to investigate marine mammal takes in the Northeast sink
gillnet fishery (Appendix Il1). 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. Estimated
annual bycatch (CV in parentheses) from this fishery was 2,900 in 1990 (0.32), 2,000 in 1991 (0.35), 1,200 in 1992
(0.21), 1,400 in 1993 (0.18) (CUD 1994; Bravington and Bisack 1996), 2,100 in 1994 (0.18), 1,400 in 1995 (0.27)
(Bisack 1997), 1,200 in 1996 (0.25), 782 in 1997 (0.22), 332 in 1998 (0.46), 270 in 1999 (0.28) (Rossman and
Merrick 1999), 507 in 2000 (0.37), 53 (0.97) in 2001, 444 (0.37) in 2002, 592 (0.33) in 2003, 654 (0.36) in 2004,
630 (0.23) in 2005, 514 (0.31) in 2006, 395 (0.37) in 2007, 666 (0.48) in 2008, and-591 (0.23) in 2009, and 408
(0.28) in 2010 (Table 2). There appeared to be no evidence of differential mortality in U.S. or Canadian gillnet
fisheries by age or sex in animals collected before 1994, although there was substantial inter-annual variation in the
age and sex composition of the bycatch (Read and Hohn 1995). Using observer data collected during 1990-1998 and
a logit regression model, females were 11 times more likely to be caught in the offshore southern Gulf of Maine
region, males were more likely to be caught in the south Cape Cod region, and the overall proportion of males and
females caught in a gillnet and brought back to land were not significantly different from 1:1 (Lamb 2000).

Scientific experiments that demonstrated the effectiveness of pingers in the Gulf of Maine were conducted
during 1992 and 1993 (Kraus et al. 1997). After the scientific experiments, experimental fisheries were allowed in
the general fishery during 1994 to 1997 in various parts of the Gulf of Maine and south of Cape Cod areas. During
these experimental fisheries, bycatch rates of harbor porpoises in pingered nets were less than in non-pingered nets.

A study on 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 which took
place in both the Northeast and Mid-Atlantiemid-Atlantic_qgillnet fisheries. 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°) in February, March and April. Eight research
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strings of fourteen nets each were fished and, 159 hauls were completed during the course of the 2009 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. Twelve harbor
porpoises were caught in this project during 2009 (Schnaittacher 2011) and another twelwe10 were caught during the
2010 experiment. These animals were included in the observed interactions and added to the total estimates (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.

Average estimated harbor porpoise mortality and serious injury in the Northeast sink gillnet fishery during
1994-1998, before the Take Reduction Plan, was 1,163 (0.11). The average annual harbor porpoise mortality and
serious injury in the Northeast sink gillnet fishery from 2005-2006 to 2009-2010 was 559-515 (0.26175) (Table 2).

Mid-Atlantiemid-Atlantic Gillnet

Before an observer program was in place for this fishery, Polacheck et al. (1995) reported one harbor porpoise
incidentally taken in shad nets in the York River, Virginia. In July 1993 an observer program was initiated in the
mid-Atlantic gillnet fishery by the NEFSC Sea Sampling program (Appendix I11). Documented bycatch after 1995
was from December to May. Bycatch estimates were calculated using methods similar to that used for bycatch
estimates in the Northeast sink gillnet fishery (Bravington and Bisack 1996; Bisack 1997). The estimated annual
mortality (CV in parentheses) attributed to this fishery was 103 (0.57) for 1995, 311 (0.31) for 1996, 572 (0.35) for
1997, 446 (0.36) for 1998, 53 (0.49) for 1999, 21 (0.76) for 2000, 26 (0.95) for 2001, unknown in 2002, 76 (1.13) in
2003, 137 (0.91) in 2004, 470 (0.51) in 2005, 511 (0.32) in 2006, 58 (1.03) in 2007, 350 (0.75) in 2008, and-201
(0.55) in 2009, and 26059 (0.88) in 2010.

In the Northeast gillnet fishery section above, see the description of the study on the effects of two different

hanging rations in the bottom-set gillnet fishery which took place in both the Northeast and Mid-Atlantiemid-
Atlantic gillnet fisheries. Harbor porpoises that were caught in this study were included in the observed interactions
and added to the total estimates (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.
___Annual average estimated harbor porpoise mortality and serious injury from the mid-Atlantic gillnet fishery
during 1995 to 1998, before the Take Reduction Plan, was 358 (CV=0.20). The average annual harbor porpoise
mortality and serious injury in the mid-Atlantic gillnet fishery from 2005-2006 to 2009-2010 was 3148-276 (0.2629)
(Table 2).

Northeast Bottom Trawl

This fishery is active in New England waters in all seasons. Twenty harbor porpoise mortalities were observed
in the Northeast bottom trawl fishery between 1989 and 2008, but many of these are not attributable to this fishery.
Decomposed animals are presumed to have been dead prior to being taken by the trawl. One fresh dead take was
observed in the Northeast bottom trawl fishery in 2003, 4 in 2005, 1 in 2006, and 1 in 2008. Estimates have not been
generated for this fishery. To estimate bycatch in this fishery, observer and mandatory vessel trip report data from
the years 2005 through 2009 were used in a stratified ratio-estimator. The estimated annual mortality (CV in
parentheses) attributed to this fishery was 7.2 (0.48) for 2005, 6.5 (0.49) for 2006, 5.6 (0.46) for 2007, 5.3 (0.47) for
2008, and-5.1 (0.50) for 2009, and Ona for 2010. Annual average estimated harbor porpoise mortality and serious
injury from the northeast bottom trawl fishery from 2005-2006 to 2009-2010 is 4.5 (0.30) was-6-0-{0-22} is-net
avatlable-(Table 2).

Unknown Fishery

The strandings and entanglement database, maintained by the New England Aquarium and the Northeast
Regional Office/NMFS, reported 228, 27, 113, 79, 122, 118, 175, 73, 79, 58, and 65 stranded harbor porpoises on
U.S. beaches during 1999 to 2009, respectively (see Other Mortality section for more details). Of these, it was
determined that the cause of death of 19, 1, 3, 2, 9, and 6 stranded harbor porpoises in 1999 to 2004, respectively,
were due to unknown fisheries and these animals were in areas and times that were not included in the above
mortality estimate derived from observer program data.
CANADA

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. No harbor porpoises
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were observed taken.

Bay of Fundy Sink Gillnet

During the early 1980s, harbor porpoise bycatch in the Bay of Fundy sink gillnet fishery, based on casual
observations and discussions with fishermen, was thought to be low. The estimated harbor porpoise bycatch in 1986
was 94-116 and in 1989 it was 130 (Trippel et al. 1996). The Canadian gillnet fishery occurs mostly in the western
portion of the Bay of Fundy during the summer and early autumn months, when the density of harbor porpoises is
highest. Polacheck (1989) reported there were 19 gillnetters active in 1986, 28 active in 1987, and 21 in 1988.

AMererecenthyan observer program implemented in the summer of 1993 provided a total bycatch estimate of
424 harbor porpoises (x 1 SE: 200-648) from 62 observed trips, (approximately 11.3% coverage of the Bay of
Fundy trips) (Trippel et al. 1996). During 1994, the observer program was expanded to cover 49% of the gillnet trips
(171 observed trips). The bycatch was estimated to be 101 harbor porpoises (95% confidence limit: 80-122), and the
fishing fleet consisted of 28 vessels (Trippel et al. 1996). During 1995, due to groundfish quotas being exceeded, the
gillnet fishery was closed from July 21 to August 31. During the open fishing period of 1995, 89% of the trips were
observed, all in the Swallowtail region. Approximately 30% of these observed trips used pingered nets. The
estimated bycatch was 87 harbor porpoises (Trippel et al. 1996). No confidence interval was computed due to lack
of coverage in the Wolves fishing grounds. During 1996, the Canadian gillnet fishery was closed during 20-31 July
and 16-31 August due to groundfish quotas. From the 107 monitored trips, the bycatch in 1996 was estimated to be
20 harbor porpoises (DFO 1998; Trippel et al. 1999). Trippel et al. (1999) estimated that during 1996, gillnets
equipped with acoustic alarms reduced harbor porpoise bycatch rates by 68% over nets without alarms in the
Swallowtail area of the lower Bay of Fundy. During 1997, the fishery was closed to the majority of the gillnet fleet
during 18-31 July and 16-31 August, due to groundfish quotas. In addition a time-area closure to reduce porpoise
bycatch in the Swallowtail area occurred during 1-7 September. From the 75 monitored trips, 19 harbor porpoises
were observed taken. After accounting for total fishing effort, the estimated bycatch in 1997 was 43 animals (DFO
1998). Trippel et al. (1999) estimated that during 1997, gillnets equipped with acoustic alarms reduced harbor
porpoise bycatch rates by 85% over nets without alarms in the Swallowtail area of the lower Bay of Fundy. The
number of monitored trips (and observed harbor porpoise mortalities were 111 (5) for 1998, 93 (3) for 1999, 194 (5)
for 2000, and 285 (39) for 2001. The estimated annual mortality estimates were 38 for 1998, 32 for 1999, 28 for
2000, and 73 for 2001 (Trippel and Shepherd 2004). Estimates of variance are not available.

There has been no observer program during the summer since 2002 in the Bay of Fundy region, but the
fishery is stillwas active. Bycatch for these years is unknown. The annual average of most recent five years with
available data (1997-2001) was 43 animals, so this value is used to estimate the annual average for more recent
years._ However, in 2011 there was little gillnet effort in New Brunswick waters in the summer; thus the porpoise by-
catch estimates would have been near zero. The fishermen that sought groundfish went into the mid-Bay of Fundy
where traditionally by-catch levels are extremely low. Trippel (pers. comm.) estimated that less than 10 porpoise
were bycaught in the Canadian fisheries in the Bay of Fundy in 2011. Analysis of port catch records might allow
estimation of bycatch rates for the 2002-2010 period.

Herring Weirs
Harbor porpoises are taken in Canadian herring weirs, but there have been no recent efforts to observe takes in
the U.S. component of this fishery. Smith et al. (1983) estimated that in the 1980s approximately 70 harbor
porpoises became trapped annually and, on average, 27 died annually. In 1990, at least 43 harbor porpoises were
trapped in Bay of Fundy weirs (Read et al. 1994). In 1993, after a cooperative program between fishermen and
Canadian biologists was initiated, over 100 harbor porpoises were released alive (Read et al. 1994). Between 1992
and 1994, this cooperative program resulted in the live release of 206 of 263 harbor porpoises caught in herring
weirs. Mortalities (and releases) were 11 (50) in 1992, 33 (113) in 1993, and 13 (43) in 1994 (Neimanis et al. 1995).
Since that time, addltlonal 7—5%harbor porp0|ses have been documented in Canadian herring weirs-of-which—728
A 9 - m-—Mortalities (and releases, and unknowns) were
5 (60, 0) in 1995 2 (4 0) in 1996 2 (24 0) in 1997 2 (26 0) in 1998; 3 (89, 0) in 1999; 0 (13, 0) in 2000 (A. Read,
pers. comm), 14 (296, 0) in 2001, 3 (46, 4) in 2002, 1 (26, 3) in 2003, 4 (53, 2) in 2004; 0 (19, 5) in 2005; 2 (14, 0)
in 2006; 3 (9, 3) in 2007, 0 (8, 6) in 2008, and-0 (3,4) in 2009, and 1 in 2010 (7, 0) (Neimanis et al. 2004; H.
Koopman and A. Westgate, pers. comm.).
Average estimated harbor porpoise mortality in the Canadian herring weir fishery during 20052006-2009-2010
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| was 1.20 (Table 2). An estimate of variance is not possible.

Gulf of St. Lawrence gillnet

This fishery interacts with the Gulf of St. Lawrence harbor porpoise stock, not the Gulf of Maine/Bay of Fundy
harbor porpoise stock. Using questionnaires to fishermen, Lesage et al. (2006) determined a total of 2215 (95% ClI
1151-3662) and 2394 (95% CI 1440-3348) harbor porpoises were taken in 2000 and 2001, respectively. The largest
takes were in July and August around Miscou and the North Shore of the Gulf of St. Lawrence. According to the
returned questionnaires, the fish species most usually associated with incidental takes of harbor porpoises include
Atlantic cod, herring and mackerel. An at-sea observer program was also conducted during 2001 and 2002.
However, due to low observer coverage that was not representative of the fishing effort, Lesage et al. (2006)
concluded that resulting bycatch estimates were unreliable.

Newfoundland gillnet

This fishery interacts with the Newfoundland harbor porpoise stock, not the Gulf of Maine/Bay of Fundy harbor
porpoise stock. Estimates of incidental catch of small cetaceans, where the vast majority are likely harbor porpoises
was 862 in 2001, 1,428 in 2002, and 2,228 in 2003 for the Newfoundland nearshore cod and Greenland halibut
fisheries, and the Newfoundland offshore fisheries in lumpfish, herring, white hake, monkfish and skate (Benjamins
et al. 2007).

Table 2. From observer program data, summary of the incidental mortality of Gulf of Maine/Bay of Fundy harbor
porpoise (Phocoena phocoena phocoena) by commercial fishery including the years sampled (Years), the
type of data used (Data Type), the annual observer coverage (Observer Coverage), the mortalities recorded
by on-board observers (Observed Mortality), the estimated annual mortality (Estimated Mortality), the
estimated CV of the annual mortality (Estimated CVs) and the mean annual mortality (CV in parentheses).

Fishery Years Data Type * Observer Observed Estimated Mortality | Estimated CVs | Mean Annual
Coverage” Mortality Mortality
u.s.
Northeast Sink 0506- Obs.Data, | .07.04,.07, | 51,26, 35,30,45,| 630,514,395, 666, |.23 31, .37, 48,
Gillnet® 0910 Weighout, .05, .04, .17 50 591, 4 23,.31 (0.2617)
Trip Logbook
Mid-Atlantiemid- | 0506- Obs. Data :03;-.04, .06, 476;511, 58, 350, 201,| -5%-.32,1.03,
S == . 15-20,1,9,7, 19 318276 (.29)
Atlantic Gillnet 09010 Weighout .03,.03._ 260 .75, .55, .88
Northeast bottom | 0506- Obs. Data 42-06,.6, | 410100 7.18.6.548,5.659, |-48-.49, 46, .47, | 4.5 (0.30)na6
trawl ¢ 0910 Weighout .08, .09, .16 T T e 5.326, 5.10, Ona .50, Ona foons
U.S. TOTAL - 883803796798
(0.15)
0-14)
CANADA
Bay of Fundy Sink| 1997- Can. Trips unk 19,5,3,5, 39 43,38, 32,28, 73 unk .
Gillnet®' 2001 43" (unk)
Herring Weir® Coop. Data unk 0:2,3,0,0,1 6:2,3,0,0,1 NA 1.2
6506- (unk)
6910
CANADIAN - 44
TOTAL (unk)
GRAND TOTAL
(unk)

NA = Not available.
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a. Observer data (Obs. Data) are used to measure bycatch rates; the U.S. data are collected by the Northeast
Fisheries Science Center (NEFSC) Sea Sampling Program_ and At-Sea Monitoring Program, the Canadian
data are collected by DFO. NEFSC collects Weighout (Weighout) landings data that are used as a measure
of total effort for the U.S. gillnet fisheries. The Canadian DFO catch and effort statistical system collected
the total number of trips fished by the Canadians (Can. Trips), which was the measure of total effort for the
Canadian groundfish gillnet fishery. Mandatory vessel trip report (VTR) (Trip Logbook) data are used to
determine the spatial distribution of fishing effort in the Northeast sink gillnet fishery. Observed mortalities
from herring weirs are collected by a cooperative program between fishermen and Canadian biologists
(Coop. Data).

b. Observer coverage for the U.S. Northeast and mid-Atlantic coastal gillnet fisheries, is based on tons of fish
landed.
c. SinceBuring 2002-2009 in the Northeast gillnet fishery, harbor porpoises were taken on pingered strings

within strata that required pingers but that stratum also had observed strings without pingers. For estimates
made during 1998 and after, a weighted bycatch rate was applied to effort from both pingered and non-
pingered hauls within a stratum. The weighted bycatch rate was:

pignon P4 porpoise,  #hauls;
i~ sslandings, total # hauls

There were 10, 33, 44,0, 11,0, 2, 8,6, 2, 26, 2,4, 12, 2,9, 6,-and 11, and 23 observed harbor porpoise
takes on pinger trips from 1992 to 201009, respectively, that were included in the observed mortality
column. In addition, there were 9,0, 2, 1,1, 4,0, 1, 7, 21, 33, 24, 7, 13, and 20 observed harbor porpoise
takes in 1995 to 2009, respectively, on trips dedicated to fish sampling versus dedicated to watching for
marine mammals; these were also included in the observed mortality column (Bisack 1997).

d. There were 255 licenses for herring weirs in the Canadian Bay of Fundy region.
e. Data provided by H. Koopman pers. comm.
f. The Canadian gillnet fishery was not observed during 2002 and afterwards, but the fishery is still active;

thus, the current bycatch estimate for this fishery is assumed to be the average estimate using last five years

that the fishery was observed in (1997-2001)estimated-using-past-averages.
g. Mortality estimates derived from takes observed by traditional fishery observers only.Fisheries-observer

h. Twenty-fourtwo welve-harbor porpoises were incidentally caught as part of a 2009-2010 NEFSC hanging
ratio study to examine the impact of gillnet hanging ratio on harbor porpoise bycatch. These animals were
included in the observed interactions and added to the total estimates, though these interactions and their
associated fishing effort were not included in the estimation of the bycatch rate that was expanded to the
rest of the fishery-ealeulations.

Other Mortality
U.S.

There is evidence that harbor porpoises were harvested by natives in Maine and Canada before the 1960s, and
the meat was used for human consumption, oil, and fish bait (NMFS 1992). The extent of these past harvests is
unknown, though it is believed to have been small. Up until the early 1980s, small kills by native hunters
(Passamaquoddy Indians) were reported. In recent years it was believed to have nearly stopped (Polacheck 1989)
until media reports in September 1997 depicted a Passamaquoddy tribe member dressing out a harbor porpoise.
Further articles describing use of porpoise products for food and other purposes were timed to coincide with ongoing
legal action in state court.

During 2005, 175 harbor porpoises were reported stranded on Atlantic U.S. beaches. Although 24 animals were
classified as having signs of human interaction, and of those 24, 7 showed signs of fishery interaction, in no case
was cause of death directly attributable to these interactions. An Unusual Mortality Event was declared for harbor
porpoise in North Carolina, as there were 38 stranded in that state between 1 January and 28 March 2005. Most of
these were young of the year, and histopathological examinations of 6 of these animals showed no systemic diseases
or common symptoms other than emaciation (MMC 2006).
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During 2006, 73 harbor porpoises were reported stranded on Atlantic U.S. beaches. Eight of these were reported
as having signs of human interaction, but in no case was cause of death directly attributable to these interactions. In
fact, in three cases the human interaction was post-mortem. One of the human interaction mortalities was classified
as a fishery interaction (with no further detail), one as a boat collision, and one was involved in an oil spill.

During 2007, 79 harbor porpoises were reported stranded on Atlantic U.S. beaches. Of these, six were reported
as having signs of human interaction. One of these was classified as a fishery interaction, and one had signs of
propeller wounds, although the marks appeared to have been made post-mortem.

During 2008, 58 harbor porpoises were reported stranded on Atlantic U.S. beaches. Of these, four were reported
as having signs of human interaction. One of these was classified as a fishery interaction.

During 2009, 65 harbor porpoises were reported stranded on Atlantic U.S. beaches. Of these, five stranding
mortalities were reported as having signs of human interaction, all of which were fishery interactions.

During 2010, 64 harbor porpoises were reported stranded on Atlantic U.S. beaches. Of these, five stranding
mortalities were reported as having signs of human interaction, two of which were reported to be fishery

interactions.

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.




Table 34. Harbor Porpoise (Phocoena phocoena phocoena) reported strandings along the U-S—Atlantic U.S. and
Canadian coasts-and-Nova Scotia, 2006-2010.

Year
Area 2006 2007 2008 2009 2010 Total
Maine' 9 10 7 4 7 37
New Hampshire 1 0 0 0 5 6
Massachusetts® f 23 22 25 19 28 117
Rhode Island® 3 1 1 1 0 6
New York® 11 10 3 9 1 34
New Jersey® ' 6 5 8 4 7 30
Pennsylvania 0 0 0 1 0 1
Delaware 3 3 0 0 2 8
Maryland 2 0 2 5 4 13
Virginia® 9 8 6 8 10 41
North Carolina® 6 20 6 14 0 46
TOTAL U.S. 73 79 58 65 64 339
Nova Scotia 4 4 6 6 ) 25
Newfoundland and New Brunswick 0 1 4 2 1 8
GRAND TOTAL 77 84 62 73 70 366

a. In Massachusetts, during 2006 one stranding record was of an emaciated calf swimming in shallow water, but
capture attempts were unsuccessful. One animal was taken to a rehab facility in 2007 and one in 2008.

b. In Rhode Island one animal stranded alive in 2006 and was taken to rehab.
c. Includes one live animal in 2006 in New York.

d. In North Carolina, one animal was taken to rehab in 2006, and one animal immediately released in 2008.
e. In 2009, 3 harbor porpoises were classified as fishery interactions, 2 in VA and a third in NJ.

f. Five total HI cases in 2010, 2 in MA, 1 in ME and 2 in NJ. One of tthe NJ records and the ME record were
fishery interactions.
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CANADA

The Nova Scotia Stranding Network documented whales and dolphins stranded between 1991 and 1996 on the
coast of Nova Scotia (Hooker et al. 1997). Researchers with the Canadian Department of Fisheries and Oceans
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. On the mainland of Nova Scotia, a total of 8 stranded
harbor porpoises were recorded between 1991 and 1996: 1 in May 1991, 2 in 1993 (July and September), 1 in
August 1994 (released alive), 1 in August 1994, and 3 in 1996 (March, April, and July (released alive)). On Sable
Island, 8 stranded dead harbor porpoises were documented, most in January and February; 1 in May 1991, 1 in
January 1992, 1 in January 1993, 3 in February 1997, 1 in May 1997, and 1 in June 1997. Two strandings during
May-June 1997 were neonates (> 80 cm). The harbor porpoises that stranded in the winter (January-February) were
on Sable Island, those in the spring (March to June) were in the Bay of Fundy (2 in Minas Basin and 1 near
Yarmouth) and on Sable Island (2), and those in the summer (July to September) were scattered along the coast from
the Bay of Fundy to Halifax.

Whales and dolphins stranded since between-1997-and-2009 on the coast of Nova Scotia were recorded by the
Marine Animal Response Society and the Nova Scotia Stranding Network, including 3 harbor porpoises stranded in
1997 (1 in April, 1 in June and 1 in July), 2 stranded in June 1998, 1 in March 1999, 3 in 2000 (1 in February, 1 in
June, and 1 in August); 2 in 2001 (1 in July and 1 in December), 5 in 2002 (3 in July (1 released alive), 1 in August,
and 1 in September (released alive)), 3 in 2003 (2 in May (1 was released alive) and 1 in June (disentangled and
released alive)), 4 in 2004 (1 in April, 1 in May, 1 in July (released alive) and 1 in November), 6 in 2005 (1 in April
(released alive), 1 in May, 3 in June and 1 in July), 4 in 2006 (1 in June, 1 in August, 1 in September, and 1 in
December), 4 in 2007, 6 in 2008, and-6 in 2009 (2 released alive), and 5 (one released alive) in 2010; Table 3).

Five dead stranded harbor porpoises were reported in 2005 by the Newfoundland and Labrador Whale Release
and Strandings Program, 1 in 2007 and 4 in 2008, and-2 in 2009 (one dead entangled and one live release), and 1 in
2010 (Ledwell and Huntington 2004; 2006; 2007; 2008; 2009; 2010, 2011; Table 3).

USA management measures taken to reduce bycatch

A ruling to reduce harbor porpoise bycatch in U.S. Atlantic gillnets was published in the Federal Register (63
FR 66464) on 02 December 1998 and became effective 01 January 1999. The Gulf of Maine portion of the Harbor
Porpoise Take Reduction Plan(HPTRP) pertains to all fishing with sink gillnets and other gillnets capable of
catching regulated groundfish in New England waters, from Maine through Rhode Island. This portion of the rule
includes time and areas closures, some of which are complete closures; others are closed to gillnet fishing unless
pingers are used in the prescribed manner. Also, the rule requires those who intend to fish to attend training and
certification sessions on the use of the technology. The mid-Atlantic portion of the plan pertains to waters west of
72°30'W longitude to the mid-Atlantic shoreline from New York to North Carolina. This portion of the rule includes
time and area closures, some of which are complete closures; others are closed to gillnet fishing unless the gear
meets certain restrictions. The MMPA mandates that the take reduction teams that developed the above take
reduction measures periodically meet to evaluate the effectiveness of the plan and modify it as necessary. The
Harbor Porpoise Take Reduction Team was reconvened in December 2007 to discuss updated harbor porpoise
abundance and bycatch information. The Team recommended modifications to the plan to further reduce harbor
porpoise bycatch in commercial fisheries. As a result, the HPTRP was amended on 19 February 2010 (75 FR 7383)
to expand management areas and seasons in which pingers are required, as well as to increase efforts to monitor and
enforce the plan. In addition, the New England portion of the HPTRP now includes consequence closure areas as a
management measure strategy. These areas with historically high bycatch rates will close seasonally only if bycatch
rates over two consecutive management seasons exceed a specified bycatch rate. This management strategy is
intended to reduce harbor porpoise bycatch and to increase compliance with HPTRP regulations. Once triggered,
these areas would remain in effect until bycatch levels achieve zero mortality rate goal (ZMRG) or until new
management measures are implemented in these areas.

STATUS OF STOCK

This is a strategic stock because average annual human-related mortality and serious injury exceeds 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
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of harbor porpoises, relative to OSP, in the U.S. Atlantic EEZ is unknown. Population trends for this species have
not been investigated. On 7 January 1993, NMFS proposed listing the Gulf of Maine harbor porpoise as threatened
under the Endangered Species Act (NMFS 1993). On 5 January 1999, NMFS determined the proposed listing was
not warranted (NMFS 1999). On 2 August 2001, NMFS made available a review of the biological status of the Gulf
of Maine/Bay of Fundy harbor porpoise population. The determination was made that listing under the Endangered
Species Act (ESA) was not warranted, and this stock was removed from the ESA candidate species list (NMFS
2001).
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