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Editorial Notes

Report History: This report is the twelth in a series — which began in 1995 — compiling marine mammal stock
assessments for US Atlantic and Gulf of Mexico waters. The first report was issued in the NOAA Technical
Memorandum NMFS-SEFSC series. The eleven subsequent reports have been issued in the NOAA Technical
Memorandum NMFS-NE series.

Editorial Treatment: To distribute this report quickly, it has not undergone the normal technical and copy editing
by the Northeast Fisheries Science Center's (NEFSC's) Editorial Office as have most other issues in the NOAA4
Technical Memorandum NMFS-NE series. Other than the four covers and first two preliminary pages, all writing
and editing have been performed by — and all credit for such writing and editing rightfully belongs to — those so
listed on the title page.

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

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

Obtaining/Viewing Copies: Paper copies of the first report can be obtained from the NMFS

Southeast Fisheries Science Center's headquarters (75 Virginia Beach Dr., Miami, FL 33149; 305-361-4284). Paper
copies of the second through tenth reports, as well as copies of this report, can be obtained from the NEFSC's
headquarters (166 Water St., Woods Hole, MA 02543; 508-495-2228). Additionally, all eleven reports are available
(as of the publication date of this issue) online in PDF format at: http.//www.nefSc.noaa.gov/psb/assesspdfs.htm.

Internet Availability: This issue of the NOAA Technical Memorandum NMFS-NE series is being as a paper and
Web document in HTML (and thus searchable) and PDF formats and can be accessed at:
http://www.nefsc.noaa.gov/nefsc/publications/
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EXECUTIVE SUMMARY

Under the 1994 amendments of the Marine Mammal Protection Act (MMPA), the National Marine Fisheries
Service (NMFS) and the United States Fish and Wildlife Service (USFWS) were required to generate stock
assessment reports (SAR) for all marine mammal stocks in waters within the U.S. Exclusive Economic Zone
(EEZ). The first reports for the Atlantic (includes the Gulf of Mexico) were published in July 1995 (Blaylock et
al. 1995). The MMPA requires NMFS and USFWS to review these reports annually for strategic stocks of
marine mammals and at least every 3 years for stocks determined to be non-strategic. The second edition of the
SARs (1996 assessments) was published in October 1997 and contained all the previous reports, but major
revisions and updating were only completed for strategic stocks (Waring et al. 1997). In subsequent annual
reports, including this current 2008 edition, updated reports are indicated by the corresponding year date-stamp at
the top right corner of the report and are included in the main body of the document. Stock assessments not
updated in the current year are included, in full, in Appendix IV. Also included in this report as appendices are:
1) a summary of serious injury/mortality estimates of marine mammals in observed U.S. fisheries (Appendix I),
2) a summary of NMFS records of large whale/human interactions examined for this assessment (Appendix II),
3) detailed fisheries information (Appendix III), and 4) the 1995 USFWS West Indian manatee assessments
(Appendix V).

Table 1 contains a summary, by species, of the information included in the stock assessments, and also
indicates those that have been revised since the 2007 publication. A total of 42 Atlantic and Gulf of Mexico
stock assessment reports were revised for 2008. In addition, a new report was added this year for the Atlantic
stock of the rough-toothed dolphin, bringing the total number of reports up to 59. Most of the proposed changes
incorporate new information into sections on population size and/or mortality estimates. The revised SARs
include 9 strategic and 34 non-strategic stocks.

This report was prepared by staff of the Northeast Fisheries Science Center (NEFSC) and Southeast
Fisheries Science Center (SEFSC). NMFS staff presented the reports at the January 2008 meeting of the Atlantic
Scientific Review Group (ASRG), and subsequent revisions were based on their contributions and constructive
criticism. This is a working document and individual stock assessment reports will be updated as new
information becomes available and as changes to marine mammal stocks and fisheries occur. The authors solicit
any new information or comments which would improve future stock assessment reports.
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INTRODUCTION

Section 117 of the 1994 amendments to the Marine Mammal Protection Act (MMPA) requires that an
annual stock assessment report (SAR) for each stock of marine mammals that occurs in waters under USA
jurisdiction, be prepared by the National Marine Fisheries Service (NMFS) and the U.S. Fish and Wildlife
Service (USFWS), in consultation with regional Scientific Review Groups (SRGs). The SRGs are a broad
representation of marine mammal and fishery scientists and members of the commercial fishing industry
mandated to review the marine mammal stock assessments and provide advice to the NOAA Assistant
Administrator for Fisheries. The reports are then made available on the Federal Register for public review
and comment before final publication.

The MMPA requires that each SAR contain several items, including: (1) a description of the stock,
including its geographic range; (2) a minimum population estimate, a maximum net productivity rate, and a
description of current population trend, including a description of the information upon which these are
based; (3) an estimate of the annual human-caused mortality and serious injury of the stock, and, for a
strategic stock, other factors that may be causing a decline or impeding recovery of the stock, including
effects on marine mammal habitat and prey; (4) a description of the commercial fisheries that interact with
the stock, including the estimated number of vessels actively participating in the fishery and the level of
incidental mortality and serious injury of the stock by each fishery on an annual basis; (5) a statement
categorizing the stock as strategic or not, and why; and (6) an estimate of the potential biological removal
(PBR) level for the stock, describing the information used to calculate it. The MMPA also requires that
SARs be updated annually for stocks which are specified as strategic stocks, or for which significant new
information is available, and once every three years for non-strategic stocks.

Following enactment of the 1994 amendments, the NMFS and USFWS held a series of workshops to
develop guidelines for preparing the SARs. The first set of stock assessments for the Atlantic Coast
(including the Gulf of Mexico) were published in July 1995 in the NOAA Technical Memorandum series
(Blaylock et al. 1995). In April 1996, the NMFS held a workshop to review proposed additions and
revisions to the guidelines for preparing SARs (Wade and Angliss 1997). Guidelines developed at the
workshop were followed in preparing the 1996 through 2008 SARs. In 1997 and 2004 SARs were not
produced.

In this document, major revisions and updating of the SARs were completed for Atlantic and Gulf of
Mexico strategic stocks and stocks for which significant new information were available. These are
identified by the October 2008 date-stamp at the top right corner at the beginning of each report.

REFERENCES CITED

Blaylock, R. A., J. W. Hain, L. J. Hansen, D. L. Palka and G. T. Waring. 1995. U.S. Atlantic and Gulf of
Mexico marine mammal stock assessments. NOAA Tech. Memo. NMFS-SEFSC-363, 211 pp.

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

93 pp.



TABLE 1. A SUMMARY (including footnotes) OF ATLANTIC MARINE MAMMAL STOCK ASSESSMENT
REPORTS FOR STOCKS OF MARINE MAMMALS UNDER NMFS AUTHORITY THAT OCCUPY WATERS
UNDER USA JURISDICTION.

Total Annual S.I. (serious injury) and Mortality and Annual Fisheries S.I and Mortality are mean annual figures for
the period 2002-2006. The “SAR revised” column indicates 2008 stock assessment reports that have been revised
relative to the 2007 reports (Y=yes N=no). If abundance, mortality, PBR or status has been revised, this is indicated
with the designation “a”, “m”, “p” and “status” respectively. For those species not updated in this edition, the year of
last revision is indicated. Unk = unknown and undet=undetermined (PBR for species with outdated abundance
estimates is considered "undetermined").
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The total estimated human-caused mortality and serious injury to right whales is estimated at 3.8 per year (USA
waters, 2.4; Canadian waters, 1.4). This is derived from two components: 1) non-observed fishery entanglement
records at 1.4 per year (USA waters, 0.6; Canadian waters, 0.8), and 2) ship strike records at 2.4 per year (USA
waters, 1.8; Canadian waters, 0.6).

The total estimated human-caused mortality and serious injury to the Gulf of Maine humpback whale stock is
estimated as 4.4 per year (USA waters, 4.0; Canadian waters, 0.4). This average is derived from two components: 1)
incidental fishery interaction records 3.0 (USA waters, 2.6; Canadian waters, 0.4); 2) records of vessel collisions, 1.4
(USA waters, 1.4; Canadian waters, 0).

This is based on a review of NMFS records from 2002 to 2006, that yielded an average of 2.0 human caused
mortality; 1.2 ship strikes (0.8 in USA waters and 0.4 in Canadian waters) and 0.8 fishery interactions/entanglements
(0 in Canadian waters and 0.8 in USA waters).

During 2002-2006, the USA total annual estimated average human-caused mortality is 2.2 minke whales per year,
plus a pending number from the bycatch estimate. This is derived from three components: a yet to be determined
number of minke whales per year from USA fisheries using observer data (one minke whale bycatch was observed
but this number has yet to be statistically extended), 1.8 minke whales per year from USA fisheries using strandings
and entanglement data, and 0.4 minke whales per year from ship strikes.

This estimate may include both the dwarf and pygmy sperm whales.

This estimate includes Cuvier’s beaked whales and undifferentiated Mesoplodon spp. beaked whales.

This is the average mortality of undifferentiated beaked whales (Mesoplodon spp.)

This estimate may include both long-finned and short-finned pilot whales.

Estimates may include sightings of the coastal form.

Several seasonal management units have been defined for the coastal bottlenose dolphin. Each has a unique
abundance estimate, PBR and mortality estimate provided in the Western North Atlantic coastal bottlenose dolphin
species section of the text.

The total annual estimated average human-caused mortality is 874 (CV=0.13) harbor porpoises per year. This is
derived from three components: 866 harbor porpoise per year (CV=0.13) from USA fisheries using observer and
MMAP data, 2 per year (unknown CV) from Canadian fisheries using observer data, and 5.7 per year from USA
unknown fisheries using strandings data.

The total estimated human caused annual mortality and serious injury to harp seals was 443,299. Estimated annual
human caused mortality in US waters is 83, derived from two components: 1) 80 harp seals (CV=0.31) from the
observed US fisheries and 3 from average 2002-2006 stranding mortalities resulting from non-fishery human
interactions. The remaining mortality is derived from five components: 1) 2002-2006 average catches of Northwest
Atlantic harp seals by Canada, 330,509; 2) 2002-2006 average Greenland Catch, 75,085; 3) 715 average catches in
the Canadian Arctic ; 4) 8,995 average bycatches in the Newfoundland lumpfish fishery; and 5) 102,647 average
struck and lost animals.

This is derived from three components: 1) 5,173 from 2001 to 2005 (2001=3,960; 2002=7,341; 2003=5,446,
2004=5,270; and 2005=3,846) average catches of Northwest Atlantic population of hooded seals by Canada and
Greenland; 2) 25 hooded seals (CV=0.82) from the observed U.S. fisheries; and 3) one hooded seal from average
2001-2005 stranding mortalities resulting from non-fishery human interactions.

This estimate includes Gervais’ beaked whales and Blaineville’s beaked whales.

This is the sum (37,611) of the minimum number of Atlantic spotted dolphins seen in the outer continental shelf
(37,611) and the oceanic (0) regions combined, and the PBR is based on the sum.

This is the sum (2,653) of the minimum number of rough-toothed dolphins seen in the outer continental shelf (1,145)
and the oceanic (1,508) regions combined, and the PBR is based on the sum.

This estimate includes all Globicephala sp., though it is presumed that only short-finned pilot whales are present in
the Gulf of Mexico.

Strategic status determination for the current year will be completed when fishery bycatch estimates are finalized.
Status reported is that of the most recently published stock assessment report.
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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 from calving grounds in coastal waters off 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 ez 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), and northern Norway (Jacobsen et al. 2004). 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 may be more extensive than thought. 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 ef 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). The Northeast Fisheries Science Center conducts an extensive multi-year aerial
survey program throughout the Gulf of Maine region; this program is intended to better establish the distribution of
right whales, including evaluating inter-annual variability in right whale occurrence in previously poorly studied
habitats.

New England waters are an important feeding habitat for right whales, which feed primarily on copepods
(largely of the genera Calanus and Pseudocalanus) in this area. 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 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. The consistency with which right whales occur
in such locations is relatively high, but these new data further highlight high interannual variability in right whale
use of some habitats.

Genetic analyses based upon direct sequencing of mitochondrial DNA (mtDNA) have identified five mtDNA
haplotypes in the western North Atlantic right whale (Malik ez al. 1999). Schaeff ef 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 from sequence data by Malik ef al. (2000). These findings might be indicative
of inbreeding in the population, but no definitive conclusion can be reached using current data. Additional work
comparing modern and historic genetic population structure in right whales, 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 of species composition in North American Basque
whaling archaeological sites (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% of all calves born 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 ef 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
conclusions was that the majority of these calves must have different fathers which cannot be accounted for by
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.

POPULATION SIZE

Based on a census of individual whales identified using photo-identification techniques and an assumption of
mortality of whales not seen in seven years, the western North Atlantic stock size was estimated to be 295
individuals in 1992 (Knowlton ef al. 1994). An updated analysis using the same method gave an estimate of 299
animals in 1998 (Kraus et al. 2001). An 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 ef al. 2001). A review of the photo-ID recapture database on 30
May 2007 indicated that 325 individually recognized whales in the catalog were known to be alive during 2003.
With the exception of calves of the year and a few probably unique but as yet uncatalogued individuals, this number
represents a nearly complete census and therefore represents a minimum population size. This count has no
associated coefficient of variation.

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
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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 and 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 325 individuals in 2003 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 2003, but not recorded in the individual sightings database as seen during
from 1 January 2004 to 30 May 2007 (note that matching of photos from 2006 and 2007 is not complete). It also
does not include calves known to be born during 2003, but not yet entered into the catalog.

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. However, 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 er 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).

Recent mortalities, including those in the first half of 2005, suggest an increase in the annual mortality rate
(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 ef al. 2005).
Of these recent mortalities, six were adult females, three of which were carrying near-term fetuses. Furthermore,
four of these females were just starting to bear calves, and since the average lifetime calf production is 5.25 calves
(Fujiwara and Caswell 2001), the deaths of these females represent a lost reproductive potential of as many as 21
animals.

Despite the preceding, examination of the minimum number alive population index calculated from the
individual sightings database, as it existed on 30 May 2007, for the years 1990-2003 (Figure 1) suggests a positive
trend in numbers. These data reveal a significant increase in the number of catalogued whales alive during this
period, but with significant variation due to apparent losses exceeding gains during 1998-1999. Mean growth rate
for the period was 1.8%.
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Figure 1. Minimum number alive (a) and crude annual growth rate (b) for cataloged North Atlantic right whales.
Minimum number 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. It does not
include calves born that year but not yet cataloged.

The minimum number alive may increase slightly in later years as analysis of the backlog of unmatched but
high-quality photographs proceeds, with animals matched to previously known individuals added to the catalog as
newly identified whales. For example, the minimum number alive for 2002 was calculated to be 313 f